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PREPACE TO THE POURTH EDITION 


Iho grenlK incret^^cd utifization of the 
third cdilion of this textbook not onK in 
nuhtTrj but also in civilian pnctice has 
imposed upon the editor and the conlnb 
utors a distinct obligation to bring Uic 
foiirlli edition completely up to dale and 
make it a cross sectional presentation of the 
best in Ameritan Surgery 

Of spicial aaltie in this edition nrc two 
cntirclv new sections one on Military Siir 
gerv b\ Colonel Ldward D Churchill Con 
siillant in Surgery in the North African 
Theater and Professor of Surgerv it Harvard 
Medical School and the other on Chemo- 
therapy m Surgical Infections bv Dr Jolm 
S Lockwood Associate Professor of Sur 
gerv, Lale Jfedical School The latter c\ 
plains fully the uses of pcilieillm and the 
sulfonamides Other entirelv new sections 
include the following Actinomycosis by 
Dr Owen H Mangcnstcen Professor of 
Surgery Universitv of Minnesota Medical 
School Burns by Dr Oliver Cope Assisi 
ant Professor of Surgerv Harvard ^fcdtcal 
School Shock by Dr Alfred Blalock Pro 
fessor of Surgerv Jolins Hopkins Mcdica) 
School Indolent Ulcers bv Dr Louis G 
Herrmann Associate Professor of Surgery 
University of Cincininti Medical School 
Vascular Tissue Tumors by Dr Arthur 
Piirdv Stout Professor of Surgical Pathol 
og} CtOwmlua Ujuicriuly Tumors of the 
Sympathetic Jvcnoiis Svstem by Dr Mil 
ham DcM Andrus Associate Professor of 
Surgerv Cornell Uiiiversitv "Medical School, 
Praclurcs of the Radius and Ulna by Dr 
Harrison L Mclaughlin Associate ProFes 
sor of Surgery Columbia University Tu 
mors of the Breast bv Dr Alexander Bnin 
scbwig Professor of Surgery University of 
Chicago Inflammations of the Chest Mall 
bv Dr Milliam E Adams Associate Pro 
ftssor of Surgery University of Chicago 
Mounds of the Thorax bv Dr Milliini P 


Iticnhof! Jr Associate Profc sor of Surgery 
Johns Hopkins I\Iedical School Pilonidal 
Sinuses and Cysts by Colonel Idvs jMiras 
Gage Associate Professor of Surgery Tu 
lane University TJie Peritoneum bv Dr 
Harold D Harvey Associate Professor of 
Sui^cry Columbia University Diverticulitis 
and Ulcerative Colitis by Dr Richard B 
Cattell of tlie Lahey Clinic Unusual Her 
mas by Dr J Dewey Bisgard Associate 
Professor of Surgery Universitv of Ise 
braska Medical School Diverticula of the 
Urinary Bladder by Dr Cliarles Huggins 
Associate Professor of Surgery Universitv 
of Chicago Diseases of the \iilva by Dr 
H Close IIcsseltmL As«oente Professor of 
Gynecologv University of Chicago amf 
Vaginal 1 istiila by Dr Virgil S Counsellcr 
of the Mayo Clinic 

Two contributors have been lost by 
death Dr Jfoiit R Reid whose section on 
Mounds has been revised by Dr Jonatlian 
E Rhoads Professor of Surgery University 
of Pennsylvania and Dr Sanford R Gif 
ford The sections on dislocations vvTittcn 
by the late Milbs C Campbell have been 
revised bv Dr J Spencer Speed Professor 
of Orthopedic Surgerv University of Ten 
ncssce and Dr EvartsA Graham s section 
on the Islands of Langerhans has been re 
vised by Dr Nathan I Momack Professor 
of Surgerv Ma hiiiglon University Medical 
Scliool Fspecially extensive revisions have 
been made by Dr Geza de T ikats of tlie sec 
tions on Varicose Veins and Venous Throm 
bosis and bv Dr Jimcs C Mhite of the 
section on the Autonomic Nervous Svstem 

The editor wishes to thank the contrib 
utors for their enthusiasm and loyal coop 
cration in helping to make this an up to 
date practical treatise on surgery 
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PREFACE TO THE FIRST EDITION 


The dominant phn of this textbook is to 
give the student a concise presentation of 
surgerx which is clnnctenzcd b\ the ma\i 
mum authoritx The manj ad\nnces iii dif 
ferent brandies of surgerx which 1 a\e been 
nnife in recent xears ha\e rendered it im 
possible for anx one person to be experienced 
in and intimately acquainted with all of 
them The plan of collaboration has been 
employed succcssfulh in internal medicine 
and in the xarious surgical specialties 

The contributors who«e painstaking work 
has made this book possible haxe been 
chosen after careful thought and consulta 
tion because of their outstanding ability m 
the subjects which they present A\ith few 
exceptions the«e men are actively engaged 
in teaching surgery to medical students 
Facli contributor has presented his mate- 
rial m the manner he has found to be most 
successful in instructing hts students 

The subject matter contains the tested 
and accepted pre«ent da\ principles of sur 
gerj Debatable or incompletely tried meth 
ods are not included here the author may 
show a personal preference to a particular 
line of treatment he has been careful to pre- 
sent other well known and acceptable 
methods Etiology pathologx and diagnosis 
have properly been strcs«cd and the cor 
rect surgical treatment has been carefully 
described 

The editor can only inadequately expre'S 
his gratitude to the many who have helped 
him in the preparation of this book First of 
ail is an appreciation of Uie fine spirit of 
loyaltv and cooperation shown bv the con 
tributors It 13 their book Sccondix go 
thanks to many indniduals who have 
helped The wnse and fricndlx counsel of 
Dr E Starr Judd was of first importance 


to the undertaking Bv his lamentable death 
the nation lost an outstanding surgeon whose 
vast amount of work was characterized by 
calm clear judgment and brilliant manual 
deMeriU Dr Loyal Daxis has given val 
liable aid m the selection of the contributors 
to the section on Neurological Surgery The 
advice of Dr Sumner L L.och in formulat 
mg the underlying principles of presentation 
and teaching values is much appreciated 
Drs Clav Ilav Murray Jerome P ‘Uebster 
and Roscoe C I^ehh have given enthusias 
tic and understanding assistance Drs Dean 
D Lewis Frederic \\ Bancroft \ ernon C 
David George J Heuer and others have 
given valuable advice Dr ^^llllamC Dan 
fortli has helped m the selection of the con 
Inbiitors to tJie gymccological section and 
has edited their manuscripts Since receiv 
mg their excellent manuscripts Uic editor 
has learned with great regret of the deaths 
of Drs John F Connors and W V Alullin 
My associates Dr W Kenneth Jennings 
and Dr H R Rcichman have helped greatly 
in the editorial work Miss Dorothy Watt, 
of the editorial department of the American 
Medical Association has assisted in the 
preparation of the manuscripts and m the 
proofreading Mr Tom Jones has given in 
valuable help in the selection arrangement 
and improvement of the illustrations Miss 
Mary Dixon of the Art Department of 
Northwestern University "Medical School has 
rcloiichetl and redrawn manv of the figures 
The editor is greativ indebted to M B 
Saunders Company for encouragement and 
rninv constructive suggestions 

Frederick CnniSTOpnER 

Fvanston Hospitai^ 

Etaastov Illinois 
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I. INFLAMMATION AND REPAIR OF TISSUE 
INFLAMMATION 


Inflammafion is the most funchmental of 
all pathologic processes from the point of 
%icw of the surgeon It is the local reaction 
of the bo(K to irritation and not onlj is 
the surgeon concerned nith remoMng ir 
nlants and aiding the tissues to resist Ihcir 
action but he produces some degree of in 
flammation A\ith c\erv stroke of the knife 
Moreover inflammation blends so imper 
ceptiblj with the process of repair that it 
IS impossible to «a\ in anj gi\cii (.R«ie where 
one ceases and the other begins 

Causes — ^To enumerate the causes of in 
flanimalion would mercK he to gi\c a list 
of c\crj knowTi irritant The chief surgical 
irritants are pathogenic micro organi ms 
phjsicil and chemical agents and trauma 
Aninnl parasites are of little iinjiorlancc m 
this respect Pin sic d irritants include for 
tign bodies radiation (\ n\ s and radium) 
elcctricit\ heat and cold Among the most 
important surgical chcmioal irritants arc an 
tiseplics Triuma if scNcre enougli will pro 
ducc infiammalton for reasons which will 
prcsciit!> be explained 
The Mature of Inflammation — ^Tlie ob 
jeet of the niflaninntor^ process is to ntu 
lrali 2 C and rcrao\e au irritant In the higl er 
animals and in man this attempt is associ 
ated with sinking changes m the blood acs 
sels Thc«c changes although responsible for 
such clinical imnifcstalions of inflamma 
lion as heat redness swelling and pain arc 
not the essence of the process "Nfetchnikoff 
long ago demonstrated that inflammation 
the local reaction of the tissues to irritation 
IS present in amimls which ha\c no \as 
cular system as well as in those supplied 
with blood xesscls, The essential element in 
inflammation lu all animals from the highest 
to the lowest is the reaction of the wander 
mg mesodermal cells against an irritant In 
the higher animals these cells are for the 
most part within blood \esscls in the form 
of leukocetes although the wandering cells 
of the tissues also plaj an important part 
As the leukocytes are inside the aessels 


while the irritant is outside it is ob\ious 
that by some deMce they must he trans 
ferred from the inside to the outside 'More- 
oxer the bodv fluids also play a part in the 
neiitrilizalion of bacterial toxins m the for 
mation of fibrin and m other ways and as 
these fluids are for the most part msulc the 
\c sels thev also must escape to the out 
side The senes of steps bv which the con 
tents of the blood \csseU are transferred 
from the inside to the outside constitute the 
xascular phenomeua and tl ex are responst 
ble for the clinical signs of inflammation 
Tlie aboxe description speaks of object 
and purpose Such a teleological explanation 
IS conxenient and appeals to the practical 
surgeon but slnctlx speaking it is not jusli 
liable TJie exonls of the mflammalory proc 
ess are impersonal physicodicmical phciiom 
ein XX Inch have dex eloped in the course of 
cxohilion because those animals able to re 
act to injurious irritants m this manner sur 
xixed while those unable to do so perished 
The Vascular Phenomena — In order to 
bring about the results just outlined two 
factors are necessary (1) an mereaxed sup 
pix of blood must be brought to the part 
(2) the pcrmcahihtx of the xessels must be 
grealh increased Tlic all important uiercase 
in xes'cl pcrmi ibihtx must 1 e due to 'lonie 
locally productd agent Sir Thomas lewis 
has shown that the flushing of the skin 
which follows firm stroking is due to the 
aelion of a hislamine-hkc substance ( II 
substance) Histamine increases vessel per 
meabilitx in ulclition to producing dihta 
tioii As Lewis puts it The agent which 
alarms the garrison and mobilizes the first 
or xascuhr defences is a chcniieal agent 
dcrixed from the tissues "Menkin m an ex 
tended series of studies has succeeded in 
laoKting from expenmentallx produced in 
flamniatory exudates factors xxhich appear 
to play an important part m the process 
One of these factors he calls Uul oiaxtne be- 
cause It increases capilhrx pcrmcahihtx to 
a marked degree and thereby permits out 
ward passage of Icukocxtes It seems to be 
an intermediary breakdown product of pro 
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lem metaboljsm 'When this substance is in 
jLcted localh the increased capillar\ pcrine 
abilit\ IS followed b\ rapid mi^ralion of 
poUmoridionuclear Itukocstes It is defi 
nitelv chemotacltc Another factor m the 
exudate is capable of causing a marked in 
crease m the number of circulating liuko 
c>tcs in the normal animal 

The result of the alarm and mobiliration 
of the garrison referred to b^ I^wis is the 
senes of \ascular changes first described b\ 
Cohnheim in 1S77 winch form o striking a 
phenomenon when \itwid in the liaing am 
mal but which can also be studied at lei 


IS certain to result in necrosi., of some of 
the tissue m\oKcd 

With slowing of the blood stream there is 
a rearrangement of the blood cells the leu 
kocjtcs fall out of the central current and 
are dragged along the walb to avhicli here 
and there tlle^ adhere until finall\ the \es 
scl wall Is lined b\ these cells a condition 
known as paicmcnting This is brought 
about bj an increased stickiness of the leu 
kocsles due to an alleritioii m surface ten 
Sion this change being m turn caused bj 
bacterial or other toxins which have peno 
Iralid the wall of the \estcl The wall itself 
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Fig I — \cutc inflatnmal on si owing vascular d latol on swell ng of endolhel um loosening of the tcslure of llic 
wall and out wander ng of le goodies to form tic inflamnilorv cxudalc X 00 


sure in fixed tissues The small \cssels after 
a brief prehmmarx contraction undergo 
marked dilatation so that the part becomes 
flooded witb blood and an enormous number 
of capillaries come into xiew which pre\i 
ousl> were mxisible This is the cause of the 
reddening which is so characteristic a fea 
lure of inflamed tissue and also of the in 
creased heat of the part Although tempo 
rarilj quickened the blood flow soon be- 
comes slowed and the leukoex tes the total 
number of which mav b\ this time be 
increased accumulate within the xessels 
Should the irritation be sex ere there max be 
complete stoppage or stasis of the blood 
flow follow cd bj thrombo la an ex ent which 


IS mcaiixxhilc uridergomg a change The en 
dothein! cells become greatly swollen and 
project into the lumen tliiis ns«i»ling m no 
vmall measure the tendencx to slowing of 
the floxx In addition the xxall of the xcsscl 
appears to become loostr m texture so that 
the outlines of its constituent parts are lost 
and It becomes more or less of a proto- 
plasmic sponge It XX ill readilx be appreci 
ated hoxv these changes xxhich are seen par 
ticularJj in the xenules and capillanea affect 
the pcrmeabilitv of the xessel wall so that 
the contents can pass from the lumen into 
the surrounding tissue and thus gam acce s 
to the irritant 

It IS not neces'arj to describe m detail 
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llie ^ell known process of the emignbon of 
the Icukoc\tcs (Fig 1) the motive power 
of wJiich appears to be nti altcratfon of stir 
face tension on the side next to the vessel 
wnll produced bv some diffusible chemicxl 
agent such as J^Ienkm’s Icukofx\ine *1710 
first of the blood cells to pass through nre 
Ihu pohmorphonucle'ir leukocj les xnd these 
mav be fol/oncd hter bv monociles lym 
phoevtLs and erjtlirocjtes The phsmx also 
escapes thrmir.h the permesble vessel wall 
In the vjcinitv of the vessel these vartous 
dements together with ndditions from the 
tissues form the infl'imin'itorv exudate 
Inflammatory Lxudatc — The mflsmma 
torj cxudilc which forms at the scat of ir 
ritntion is parth celluhr and partlv fluid in 
character The cells arc derived from the 
blood and from the tissues the fluid comes 
from the blood It is evident that the com 
position of the exudate w ill i arv enormously 
depending largelj on the nature and intcn 
sitv of the irritant Consider for a moment 
tile follow mg irritants Stapht/lococcus au 
retia anthrax bacillus Tre; oriOTrm fallulum 
the sting of a bet n surgical knife and a 
sprain For each of these tlie tjfie of cx 
udate produced will be markedly different 
from that found in the others In this brief 
reutn of the inflamraatorv process a de- 
t uled analysis of these variations is impos 
«iblc but thev must bt kept in mind m in 
lerpreting what follows 
The polymorphonuclear leu! ocyte is the 
principal cell in the acute inflammatory re 
action to a pjogcnic bacterium and it con 
stitutes the chief element of ordinary pus 
so that it IS coiiimonlj spoken of as a pus 
ctl) It IS derived entirely from the blood 
In acute inflammation the number of these 
cells in the blood is greath increased and 
as the> are formed in the bone marrow jI jv 
evident that some chemical agent (such 
as Afenkin s kukoev tosis producing factor 
present even in non bacterial mflammatoiy 
e-xudatcb) must be earned from the scat of 
the inflammation to the mirrow by the 
blood stream The appearance thev present 
depends lateclj on their fre hncsS They arc 
seen to best advantage m an acute gonor 
rhcal discharge where lhe> escape at once 
from the bodj T\hen retained wUlmi tlic 
tissue') for some time thej suffer at the 
hands of the bacterial toxins and cither lose 


their sharimess or are complelelj disinte- 
grated Thev are nctivclv phagocvtic for 
bacteria and form the first line of cellular 
defense On disintegrating thej liberate pro 
Icolvtic ferments which hquefv the dead 
tissue and thus play an essential part m the 
production of pus 

The eosinophilic leul ocyte plavs no part 
of importance in an acute mflanunatorv 
process but in subacute and cliromc inflam 
matorj- conditions it is sometimes present in 
large niimbers In subsiding appendicitis k 
maj form one of the chief constituents of 
the exudate Mnnv of the cells may be de-. 
rivtxl from the tissues as well as from the 
blood 

The lymphocyte is the chief element of 
the familiar small round cell infiltration’ 
which IS the charactcustic reaction to a mild 
or chronic irritant and is present m enor 
mows numbers m tuberculosis and syphilis 
In spile of this fact its function in inflamma 
tion IS at present unknown Most of these 
cells are ikrncd from the tissues but it is 
possible that some mav come from the 
blood 

The pUnnta cell i? probably derived from 
the Ijmphocjle and it appears under simi 
lar conditions It is particularly charnclcns 
tic of sypbilitie lesions and often forms the 
principal cell m chrome inflammation of 
joints 

The kisiiDcyie or viucrophage (the for 
racr name iiuhcatiiig its origin the latter its 
appearance and function) is one of the most 
important elcmenls of the inflammatory ox 
udate on account of its great phagocvtic 
power It IS SLcn m the later stages of in 
flammation wliere it plays the part of a 
scavcngei cell for dead material but it also 
forms the principal cellular defense against 
many b ictcnal and prolo/oal infections 
"Most if not all of these cells arc histogenous 
m origin being derived from the wandering 
elements of the leliculotndolhclial system 
the histiocytes of the tissues Tliey give rise 
to tile epithelioid colls of tulitrciilosis and 
other chronic inflammations and when they 
fuse together they form the familiar for 
eign body giant cells 

Red blood cells form a prominent part of 
the exudate m hemorrhagic inflammations 
of which anthrax is an excellent example 
Here there is actual dislrnclion of tlie cip 
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ilhn «i!I but it IS probable that red cells 
can pass through a a\an which is damaged 
but still intact 

The It/mph of the exudate is dcrned from 
the blood and represents an outflow «o great 
that the l\mphnlics are unable to cope with 
It so that it accumulates in the tissues 
The amount of Kmph depends parll\ on the 
nature of the irntant and partl\ on the tape 
of tissue (open or dense) in which the ex 
udate occurs In some forms of inflamma 
tion it forms the bulk of the exudate c g 
in the sting of an insect 

Fibnn IS formed from the h mph of the 
exudalc being the resultant of the action of 
the thrombin liberated b\ disintegration of 
the blood platelets on the fibrinogen of the 
plasma The amount formed will again dc 
pend on the nature of the irritant and on 
the site of the exudate Pneumococcal and 
diphtheritic exudates arc usualh rich in fi 
brin and it is on serous membranes that it 
IS formed mo-jt abundanth I ibrm forms the 
scaffold on which the superstructure of re- 
pair IS erected It is al o responsible for the 
formation of adhesions which lend to limit 
the spread of the inflammators process 

The Localization of Infection —The in 
flammalors reaction tends to prevent the 
dissemination of infection Speaking gencr 
allv, the more tnlense the reaction the more 
likelv IS the infection to remain localized 
"Mucli depends on the nature of the infecting 
agent Slaphv locoeci produce an acute in 
flammalorv lesion m which the bacteria (end 
to remain confined to the lesion owing per 
haps at least in part to the coagulase winch 
tliev produce Streptococci tend to spread 
through the tissues and along Ivmpli chan 
neU aided in this bj the fibrmohsin winch 
thev form 

Mciikin has called attention in expenmen 
tal inflammation to the importance of me- 
chanical obstruction m limiting the spread of 
infection This obstruction is due parllv to 
the formation of a network of fibrin and 
parllv to occlusion of the Ivmpliatic chan 
nels The mechanical factors tend to cause 
what niav be called fixation of the infective 
agent in the carlv stages before pliagocjles 
have time to accumulate 

Change:* m the Tissues — An irritant af 
fects not otiI> the blood vessels and their 
contents but the tissues with which it comes 


in contact The tissue change depends on 
the nature ami intcnsilv of the irritant Anv 
irritant if weakened siifllcicntlv becomes a 
stimulant and the farther a tissue is from 
the site of the irritant the stronger will be 
the tendenev to simiuhlmn rather than de 
stniction The cffict of stimulation is hvper 
plasn hut as this is concerned with the 
subject of repair it will not be considered 
further here onlv the changes produced in 
the neighborhood of an acute irritant such 
as one of the pvogcnic cocci will be dis 
ciHscd 

The Ineternl toxins first cause cellular dc 
generation (cloudj swelling fatlv di^cnera 
lion) and tlicn death (necrosis) of the tis 
sue all the more rcadd> if vascular stasis 
and thrombosis have occurred The fate of 
the dead tissue depends to a I irge extent on 
the number of Icukocvles present AMicn 
these are numerous thev liberate during dis 
integration a jirotcoU tic ferment sufficient 
in amount to cau'c liquefaction of the dead 
tissue Thus at the site of the acute imlant 
liquefied nccrolic malcrnl inflamnntorv 
Ivmph m which fibrin formation ts iiilubilod 
l)\ the action of the ferments and polvmor 
phonuclcar leukocv Its are found The re- 
sulting mixture u known as pus and the 
process of production is called suppuration 
If the process is localized in nlisccss is 
formed if it is diffuse and spreading tin. 
rtsult is cellulitis 

Pta IS a vcllowish materia! with an alka 
line reaction containing leukocv tes which 
mnv or rnav not be well preserved occa 
sional Ivmphocjtes mononuclears and ne- 
crotic tissue cells and living or dead bac 
Icria It docs not coagulate because of the 
enzvmes of the leukocv tes thus the pus of 
cnipicnia will not clot when removed from 
the bodv although the serous exudate of 
plcurisv will form a thick jillv under simi 
lar circumstances Its pliv sical characters de 
pend on the infecting organism Stajilivlo- 
coccal pus IS creamj m consistencv and has 
a mawkish odor streptococcal pus i* scro 
fibrtnou* and without odor Bacillus coli pus 
has a characteristic ftcal odor B ytyocya 
neua pus is greenish or blue tuberculous pus 
IS flaky 

Chronic Inflammation — This is the rcac 
lion of the tissues to a low grade of imla 
tion which mav be bacterial or non bade 
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rial The principal cells are hniphocale^ 
ph^mn cells and macrophages all of \\hich 
are probabh hjslogtnoijs in origin Pol\ 
niorphonuchars are fc« or absent hibro 
bhslic prohftration folloircd hltr b\ fibro 
SIS IS ahsa\s a marked feature In its purest 
form !t IS seen around a foreign bodj Two 
examples of special surgical interest arc 
Iscopodium granutomn and traumatic fat 
necrosis Lycopoditim granuloma is the re 
suit of a granulomatous reaction around the 
dead spores of the club moss Lycoj o<hum 
claiatuni which constitute the Ivcopodium 
powder used for dusting surgical gloaes The 
lesion consists of an area of necrosis hm 
phocsles epithelioid cells mullinucleated 
giant cells and fibroblasts The large spores 
which an stained i bright red in Zich! 
\tcUcn preparations sersc to distingiiub 
lJu. lesions from tubercles The small nod 
uU> which mw ho scattered oscr the per 
ilouetJtu as the result of a prci ions opera 
tion ma\ be mistaken b\ the surgimn for 
tubercles SmnKr lesions are caused bv the 
talc crsstals of talcum powder Traumatic 
fai necrous is the result of injurs to tlit fat 
cells of the subcutaneous ti«suc of the breast 
A chrome inflammators reaction desclops 
around Uie necrotic tissue charactcrircd bs 
Ifie presence of foreign boib giant cells and 
1 Iter bj fibrosis The resulting nodule mas 
d-iO he mistaken for an infective lesion 
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THE REPAIR OP TISSUE 

Since the science of surgert is pnmanlj 
dependent on the nbilita of tisaue to rcjiair 
itself knowledge of Uie processes of repair 


and the extent to which restoration of noh 
mal structure mat be ovpected i» essential 
to the surgeon Uhile higlih speciahrcd tis 
sue such ns the kidncts brain and glandu 
hr organs repair injuries to themscheb b\ 
the formation of fibrous tissue other les^ 
specialized ti sue maa rebuild itself m a 
fonn almost identical with the normal slruc 
tiirc John McCrae has expressed thi-« difTtr 
I nee in a striking comparison 

The parenci % imlotts cell is tl e profes onal man 
a special}} tratnetl not la be replaced b^ 

o e of hu own da. s impressionohle b\ even si phi et 
lemal atirauli, lot prone lo be plxicnlij banb noi 
oserpiien to reproduction Tie sipporting cell on tl ^ 
other ban I is its lahnring-dius broil er not trained 1 1 
a»\ lit,b special task wbo<c supportive work cai fi^ 
nplaeed Iv anv kind of tissue even scar tis ue not 
R-adilr mp7c*iion'il}e even by powerful Mtemal stim 
uli pInsicalK stronR and readv in teprodi tion Thcc-^ 
two cells 1 e s dc bj «ide m the kidney etpo«ed lo t! ^ 
same loJic influence* but reacting lo U em escli m ita 
own wa> \ toTiii strong eiough seriously to damage 
the bigb*cfa a cell is onlv strong enough (o imtate th« 
|o«*closs cell to reproduction aM en the b gh-dass rel) 
If Jellied bv toTins there u shvnee of regeneration by 
tic remain ug tubular cells and it leaves no one of lU 
kin I in Iks steal lu place >» occupied but its funcs 
t (m B not performed bv the progenv of its labor ng 
dsM broiler 

I*HIS10L0C\ OrUEPUR 

The repair of IisnUC is stimuhted b> the 
iiijur\ to the tis&ue ceJE whether the mjiirj 
i> an mlenlionnl division as in nn operation 
or nccidcntal The damaged cells liberate a 
lisMic extract which calU forth a fibroplastic 
response from the surrounding tissue The 
work done b\ Alenkin' further confirms this 
tlieorj He has for the sake of con>emence 
named the active substance leukotaxine ’ 
It IS capable of rapidiv initiating the usual 
sequences of inflammation bv inducing a 
prompt increase in capillarv pcrmeabililv 
and bv causing an cxtrcmclv rapid aggrtca 
tion and migration of leukocv tes throiigli the 
endothelial wall The fibrin trabeculae m the 
exudate and blood clot form the framework 
for subsequent tissue growth In small m 
cised wounds rejnir begins earlier than m 
large surface wounds so tint factors other 
than the liberation of li-^sui. jiiicts are in 
vohed In clean wounds with a mminiiim of 
Iniiroa repair begins soon after the injurv 
and proceeds rapidlv to complete healing 
whether with replaccminl of the oricmal tis 
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sue or with substitution of fibrous or scar 
tissue The presence of suppuration retards 
the henhng process The age and the nutri 
tion of the patient also influence the rate of 
healing as does the nutrition to the area of 
the wound In ^^ell aascularircd areas such 
as the face wounds heal with much greater 
rapiditj than in a region Avitli a small blood 
supply T\hen the blood supply of an area 
is affected bv one of a number of vascular 
lesions resulting in a diminished blood flow 
the yyounds maj show little or no tendency 
to heal In the past it was generally ac 
cepted that profound anemia retarded 
yyound healing but according to Besser and 
Ehrenhaft" anemia in itself docs not inhibit 
wound healing Scyereli anemic patients 
often haye protein and yitamin deficiencies 
yyhich probabli account for the poor wound 
healing obseryed It folloyvs that anv me 
chanical restriction of the arterial blood 
supply will also interfere with healing Too 
tight bandages pressure from splints or 
pads cacessne suture tension and tension 
from hemorrhage yvithin the tissues are «ome 
of the more common mechanical causes of 
non healing 

The biological factors y\hich influence 
yyound healing have receded considerable 
attention during the past few jears The <cc 
cellent reyiew bj Arey* on wound healing 
indicates how manv factors may influence the 
process Lanman and Ingalls* haye shown 
that yitarain C deficiency may cause a 
marhed retardation in healing 

Suryejs bj Ilolman® Rinehart® and olh 
ers have shown that manj persons do not 
have an optimum yitamin C ley el In the 
group of medical students studied by Hoi 
man 2GC per cent had a Mtamin C plasma 
level yvhich yyas within the range in which 
the sjmptomsof scuryy hayebeen observed 
A y ery low level of plasma y itamm C is the 
rule in many surgical patients especiallj 
those wath chronic infections carcinoma and 
peptic ulcer 

Hardin ’’ among others has reported that 
vitamins A and D in the form of cod liver 
oil stimulate wound healing Brush and 
Lam * m a controlled experiment were un 
able to demonstrate anj beneficial effect 
upon wound healmg which thej could at 
tribute to the local application of vitamins 
A and D If there is evidence or reasonable 


suspicion of deficiencies of vitamins A and 
D it would seem in the light of present 
knowledge that to obtain anv possible effect 
upon wound healing the most direct attack 
would be to administer these vitamins svs 
tcmically rather than locallj 

Protein is ncccssarj for adequate wound 
healing A protein deficiency retards fibro- 
blastic proliferation whereas adequate pro 
tern stores and a high protein diet accelcr 
ate fibroplasia Thompson Ravdm and 
Frank® found that 72 per cent of the wounds 
of hypoprotememic animals cither failed to 
heal or disrupted In a study of wound dis 
riiption in patients Ilartzell infield and 
Irvm*® found either a protein deficiency or 
a viLamin C deficiency or bolli Evidence is 
gradually accumulating which shows that a 
serious protein deficit is more often present 
Ilian a vitamin C deficiency ^\ithout ade 
quite building material satisfactory repair 
cannot take place 

Fluid and electrolyte balance are also im 
portanl factors in wound healing Accord 
mg to Ilcrminnnsdorfer^* alkalosis inhibits 
and acidosis apparently favors wound heal 
ing It IS of the utmost importance that the 
surgeon keep bis patient in proper fluid and 
electrolyte balance 

The widespread use of sulfonamide com 
pounds has raised the question ns to w hether 
or not these substances interfere w ith wound 
healing Syslemieally administered sulfanil 
amide and sulfadiazine do not interfere with 
normal wound healing of the abdominal wall 
and the stomach according to Zmtcl and his 
associates^" Taffel and Harvey^* also found 
no inhibition of wound healing of the stom 
acli when sulfanilamide was so administered 
Bncker and Graham on the other hand 
reported that svstemically administered sul 
fauilamidc did impair wound healing 

In regard to the local use of sulfonamides 
it must be recognized that large amounts do 
interfere with wound healing This is obvi 
ous because dead spaces are created which 
lead to «ierum collections and because cakes 
or concretions arc formed when the less sol 
uble sulfonamides are employed When used 
in amounts of 01 Gm per square inch of 
wound surface Zmtel*® found that sulfanil 
amide did not interfere with normal wound 
healmg whereas sulfathiazole m equal 
amounts did impair the tensile strength of 
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healing '?oft tissue wojinds in animals Ke> 
anti Burford‘“ found that sulfanilamide did 
not interfere with healing of evptrimental 
fractures 

Splinting of a wound m most oases favorjj 
healing since it prevents destruction of new 
tissue bj motion or tension Careful sutur- 
ing of an operative wound holds the tissues 
in apposition during repair Complete rest 
IS essential m nerve and tendon repair and 
this IS obtained in part bv adequate suture 
and in part by immobihralion Occasionallj 
repair progresses to a certain point and then 
ceases but maj be remitialed In irritation 
This IS sometimes true in callus formation 


tion of the scar During the Jag phase the 
serum and blood form a coagulum which 
IS simpli a fibrin network which contains 
leukocytes and red blood cells As the two 
surfaces of an incision thus become glued 
together some of the coagulum may exude 
from the surface of the wound to form a 
crust or scab Some lymph exudes into the 
wound but this is usunlh of small amount 
m a cleanlv incised wound The phase of 
fibroplasia begins from three to five days 
after injury The fibroblasts begin to divide 
by mitosis and grow along and into the fibrin 
network formed during the lag phase The 
fibrin network is gradually ab&orbed by 
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the upper 


after fracture when there is delayed or non 
union further callus may form if there is 
some friction between the ununitcd ends 

Healing by First Intention —The ideal 
toward whicli every surgeon strives is to 
obtain primary healing of a wound will out 
delay and without infection As a rcsiilt of 
the incision there is injury to the adjacent 
tissue cells with escape of tis ue iluid which 
IS believed to be the initiating factor m 
repair 

The actual process of wound healing is 
familiar to every student of pathology The 
process is divided into three phases the first 
phase IS tJie Jag pJiase ‘second the phase of 
fibroplasia and third the pi ase of contrac 


fibroblasts and macropl ages Capillary buds 
arc formed but in an incisional wound little 
new vascularization is necessary Soon the 
rapidly increasing fibroblasts and the ac 
company mg blood vessels have filled the de 
feet ami restored the continuity of the tis 
sue The new tissue so formed is bright red 
soft and friable and is called granulation its 
sue It is small in amount in the wound that 
1 eals by first intention It is during the 
phase of fibroplasia which begins between 
the third and the fifth day and continues to 
approximately the tenth dav afler injury 
that the wound strength is rapidlv increased 
Epthehnl cells proliferate to cover the 
wound Finalh during the phase of conlrao- 
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tion the fibrous tissue which results from the 
healing gradually contracts. Small new capil- 
laries are squeezed until they are obliter- 
ated. This contraction continues /or an in- 
definite period, often for as long as a year. 

During the lag phase and the early part 
of the phase of fibroplasia, the strength of 


lures Ijas come from the work of IIowe» 
and Harvey.’^ 

The surgeon must plan each incision so 
that the contraction of the scar wll least 
distort and thereby least interfere with the 
function of the surrounding tissues. In a 
large wound in which the edges are not 



Fig 3— A bier stage in the repair of a wound in a tablal’s longue. The fibrin b replaced by dense scar 
tissue, and most of the capillaries ha>e been obKteraled by its contracture. The epithelium has grown over the ^ 
biirfare; X -160. 


the wound is very slight. The rapid ascent 
of the tensile strength curve from the sixth 
to the tenth day ha.s great practical signifi- 
cance as regards the" tj-pe of sutures used, 
and the stress throrni on the wound must 
be considered with this in view. Valuable 
information on the tensile strength of heal- 
ing wounds and the tensile strength of su- 


closcly approximated, the closure of the de- 
fect is due more to the contraction of the 
fibroblasts than to the actual filling effect 
of the proliferating tissue. 

Scar tissue is never as resistant to tension 
as normal tissue, and if present in any 
amount, it may prove to be a -nilnerable 
point in any area subjected to pressure Of 
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tension II IS desirable therefore to bate 
the least possible amount of scar tissue fol 
Joirin^ an abdominal incision Occasionallv 
e\tn though the uound surfaces hate been 
accurately approvmiated fibroplasia maj 
continue until the cicatrix becomes the site 
of a new growth Instead of cessation of 
fibrous tissue formation ns «oon as conti 
nuity is re-estabhshed proliferation of fibre 
blasts continues with the resulting formation 
of a keloid 

Healing bj Second Intention — ^Tlierc 
are a number of factors which ma^ inhibit 
or rclnrd healing 'omc of winch ha\c al 
readv been di ciis«cd If the loss of tissue 


tion tissue Obuousl^ there more scar tis 
sue present m these wounds the amount 
depemitng on the amount of tissue destro\ ci} 
and the area to be restored rpitholiralioTi 
occurs on the surface as a rule only when 
the depths of the wound are filled with 
granulation tissue 

An aseptic hematoma also may dela' 
htahng bj the mechanical separation of tis 
sue and when healing finalh occurs a 
greater amount of fibrous tissue will be 
present DeMtahred tissue from mass hga 
lures or from crushing b\ hemostats also 
will delay healing c\cn in the absence of 
organisms, but too often this tis iie form 



i h ^ — -Ep thel um gro 'ing over granublion t« ue Note tl e exatgernteJ dowm art! gro lbs commonb 
vlen hetil np ftav fteen d fflcvli 


has been so extensne is to prevent aceu 
rate approximation or if infection develops 
pnmarv union doe** not occur insteael there 
IS healing In second intention ^^hcn a tis 
sue defect is present the reactions of repair 
are similar to those observed m healing b> 
pnmarv intention but are greater and more 
prolonged m duration In an infected wound 
the extent and virulence of the infection 
determine the degree of retardation of 
wound repair In the presence of infection 
there is an outpouring of exudate and a 
migration of polymorphonuclear leukocyte** 
into the wound This together with the tis 
sue debris makes up the pus which is found 
in such a wound fMien the infection has 
been overcome the filling of the wound will 
proceed again bv the formation of graniila 


a favorable site for infection Foreign bodies 
acting as tissue irritants likewise retard or 
inhibit healing 

Healing by Third Intention (Secondary 
Suture) — Occasionallv a wound is left open 
for some purpose the granulating surfaces 
being sutured together a few davs later or 
after infection vxith delayed healing the 
granulating siiifaccs nrc approximated to 
hasten healing and to lessen the 'formation 
of fibrous tissue This then is known as 
secondarv suture or healing by third mien 
tion 

While this disciissidn lias mainly con 
ctrned itself with repur of mciscd wounds 
there are manv other tvpcs with wjiich the 
surgeon must deal In a large denuded ana 
the very size of the defect nnv defeat tie 
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process of repair Epillielizition from the 
peripheral epilhelium will continue onlj for 
a certain distance and then a chronic ulcer 
mav remain If the area to be cohered is 
large new skin must be added usualK bj 
the use of skin grafts placed on the bca1th\ 
granulation tissue If considerable scar I15 
sue formation occurs at the periphery and 
ba'ie of a large surface wound the contrac 
tion of this tissue nuaj so restrict the blood 
supply that further repair m the central 
portion of the wound ceases It may then 
become necessar\ to remoae the fibrous ti^ 
sue or to suppU additional tissue bv means 
of flaps or pedicle grafts 

RI PUR or SPFCIAI TISSUES 
Epithelium — Epith(.liuni has marked 
powers of regeneration as a rule In the skin 
and mucous membrane there is rapid re 
pair and often complete restoration of the 
t\pical cellular arrangement 
Muscle — As in certain other tissues cells 
of the muscle do not take part in the proe 
css of repair Outgrowths from the fibrous 
tissue of the muscle sheath and tlie parti 
tions between groups of muscle fibers form 
the new fibrous tissue which unites the 
separated muscle All necrotic or seaerelj 
damaged muscle m a wound should be re- 
moved because it will not be regenerated 
and its presence will onl> retard healing 
and increase the amount of the cicatri\ 
ObMOUslj the smaller the amount of scar 
tissue necessarj to fill the defect the lean 
interference will there be with function 
Tendons — ^Tendons are made up mainK 
of parallel closely adjacent collagenous 
bundles Fibroblasts are the onij cells pres 
tnt Thej have a very limited blood sup 
plv the small vessels being carried in the 
mesotendon a fold passing from the shealb 
to the tendon much like the intestinal 
mesentery The mesotendon mav be absent 
in certain locations or it ma> be a nidi 
mentarj '^structure When tendons are di 
vrded the mesotendon may stretch and 
form a bridge between the retracted ends 
After dn jsion or rupture of a tendon esu 
date and blood fill the space between the 
ends A moderatelj rapid growth of granu 
lation tissue replaces the exudate and soon 
fibroplastic proliferation into the granula 
tion tissue occurs The growth about the 
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ends of the tendon frequentlv resembles m 
shape the callus formation in a fracture 
Shortly the new tissue becomes avascular 
and takes on the characteristic tendinous 
form TJie increase m the length of the ten 
don under such circumstances frcquentlj 
leads to loss of function 

When the tendon sheath also is divided 
the structures must be carefullj sutured or 
in all probabilitj normal healing will not 
take place, instead scar tissue will form 
which penetrates to the surrounding tissue 
and results in loss of function To avoid this 
the tendon should be carefullv sutured or 
if the retraction has been too great or a 
part of the tendon lost so tint the end> 
cannot be approximated the gap should be 
bndged by tendon grafts or tendon plastic 
procedures In this manner firm union will 
occur bv the usunl method of tendon repair 

In a discussion of tendon repair the cx 
cellent article b> Mason and Shcaron’* is 
of interest 

T)>c teo Jon it«elf take* as important part n 1 eal 
■I e but bemuse of its »cont> blood supply* an I 
1 ! c Terj nature of lU tissue it begins its prol fcration 
later and it progrevses more slon-Iy than ordnan 
mnnectiee tissue Tlus lard ness of tendon response s 
con pensaleJ J o erer by the earlj response of tl e 
si ealli 

To take aJianlage of ten ion probtenbon one aia«t 
rarefulb mod Iraumalnng tie tendon and especial^ 
must one avod injur; to the ends of the tendon that 
one xasi es to bnng together These studies hare shonii 
that the tendon ends start to proLferate about li c 
fourth or hllh dar after suture and to send out bandi 
of cells and hbr Is into the gap tissue beyond If the 
tendon is injured or if it is stripped of blood suppb 
nerros s is likelj to occur and delay the process 
It ts si own by h «tologic study of healing tendon su 
tures that union is effected first by proliferation of the 
sheall Issues This union serves to reestablish con 
tmu tj m a few dai s \fler U e fourth or fifth day tl c 
tendon itself begins to proliferate and to send cells 
into the callus and if the gap ts not too great it mav 
be bndged b^ tendon cells in abont two weeks After 
lie sheath has served its purpose of splintuig the first 
unon It begins to become more lax and areolar and 
in a successful suture to take on again its onginal 
fund on of serving as gliding tissue 

Bone — hile the structure of the bone 
involved modifies the form of repair the 
same principles of healing are followed as 
m other tissue After a fracture which usu 
ally IS associated with more or less lacera 
tion of the periosteum and trauma to the 
surrounding soft parts a clot forms between 
the ends of the fractured bone After this 
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tliLre occur** an exucJ'ite from Ihc %cssel> 
and swellinp of the surrounding tissue The 
tjpical proliferation of conncctne tissue 
from the endosteum the periosteum and the 
Iiaversiaii cana?-* and the formation of capil 
lary buds follow rapiclK 
Thus far repair has been much the same 
IS m anj tissue The cells of the periosteum 
and the endosteum however have osteo 
genic properties and from these o&teoblasts 
new bone tisMie forms The clot is absorbed 
and replaced bv vascular and new osteoid 
tissue The osteoblasts have fibrils which ex 


rapiditv of Jieahng Inimobihzat/on is es<cn 
tial tliough if the injurj is near or into a 
joint it IS ncccssarj bj earJj motion to pro 
vent permanent restriction of ]omt motion 
Gastrointestinal Tract— After division 
of the stomach or of the intestine the por 
tion to be closed or the parts to be anas 
tomotcd must be sutured m such a wav 
that serosa will unite with serosa and mu 
coha with mucosa The importance of care 
ful approximation of serosal surfaces cannot 
be overcmphasired because it is onlv bv 
careful serosal suture and the subsequent 
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tend in nil direction and these fibrils as well 
as the cells themselves become embedded 
in a homogeneous matrix \Micn calcium 
salts are deposited within the osteoid tissue 
It becomes a spongv osseous ti sue — the 
callus This calcium then undergoes partial 
absorption ns new and firmer bone is laid 
down within it The superfluous external 
callus is all absorbed until the normal con 
tour of the bone is restored In long bones 
with a vascular marrow healing occurs more 
rapidly than m flat bones Bones w ilh little 
or no periosteum such ns the carpal bones 
and the patella heal slovvlv 
Just as m soft tissue careful npproxima 
tion of the ends of the fractured bone is 
important not only for the final structural 
and functional result but to increase the 


rapid scaling of the wound with exudate 
that leakage of intestinal contents into the 
peritoneal cavitv can be prevented As soon 
as the serosal surfaces are sutured tin. exu 
date forms and efrcctivelv seals tiic union 
As III other epithelial wounds this exudate 
IS invaded hx granulation tissue from the 
subserous connective tisciie Healing is more 
rapid than in other epithelial tissue The 
united mucosa which has been inverted into 
the lumen bj the suture undergoes more 
or less necrosis along the suture line but 
as tins sloughs off granulation tl^snc forms 
and IS then replaced b> new inncons mem 
brane which ma> in cverj vvaj resemble 
the normal tissue 

Tlic site of a carefullj made intestinal 
anastomosis mav show verv little scar tis 
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sue ind little or no contraction Since the 
blood supplv of the intestine is through \es 
sels from the mesentery «hich run circu 
hrh not longitudinally m the wall of the 
intestine it is obvious that healing will not 
occur and necrosis mil dc\elop in an area 
that IS stripped of its mesenterj beaond Iht 
limits of the anastomosing vessels 

Neraous Tissue — ’SerNc cells which ha\e 
been destroaed are not replaced IJoweaer 
the \arious parts of a cell maa regenerate 
if the cell itself remains alne I\hen a periph 
eral nerve is divided the aton will grow in 
a penplieral direction and function will be 
restored As in other highly specialized tis 
sue the connectiv e tissue which grows mote 
rapidlj than the specialized tissues mav 
surround it and check further growth 
I S Rw^tn 
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II. BACTERIOLOGY OF SURGERY 


RELATIONSHIP OP BACTERIOLOGY 
TO SURGERY 

■SVIIY SHOULD A SURGFOV BE INTER 
ESTED I\ BACTPRIOLOGI ? 

The Contamination of Operall^c 
Wounds — E^e^\ operntne wound mnde b\ 
n surgeon is contammilcd with Inctem 
Before tlic lime of Pasleur and Lister the 
\ast majoriU of surgical wounds became 
infected This effectneh Iimitcfl the scope 
of surgerv to cmcrgcnc\ measures on super 
ficial easih approachable lesions The inner 
pirts of the body were unapproachable be 
cuise of the fatal outcome of anj infection 
within them Thanhs to these great gen 
lU'Cs waas and means have been found b\ 
uhich we prevent the occurrence of wound 
infections All of the thousand and one 
sjtps in the slcrilt technic which liavebecii 
elaborated arc directed toward minimizing 
the contamination of the operative wound 
The surgeon must know the sources from 
which these organisms come and must de 
aelop Ins sterile sense to such a point that 
lie will not bo rtiponsiblo for any contam * 
Illation winch might be avoided 

Surgical Infections — Prom one third to 
one half of a surgeon s practice concerns le 
sions which have been contaminated with 
or infected bj bacteria before the patient 
comes to him Anv one who visits a gen 
eral hospital and makes the rounds from 
bed to bed in anv general surgical ward will 
find evtrv second or third bed occupied bj 
the victim of an infection which was eslab 
hshed before he entered the hospital or bj 
the victim of an injurj with a potentiallj 
infected wound 4n\ one who visits the siir 
gical outpatient department finds an even 
larger proportion of infections among the 
patients who are treated there The surgeon 
must therefore know how to treat lesions 
which have been produced bj bacteria or 
which have been contaminated bv them 

Postoperative Infections — Bacteria are 
frequentlv responsible for serious poslopera 
tive comphcalions As a result of the anes 
thetic or of the operative procedure itself 


there are certain disturbances of the nor 
mal phvsiologj of the respiratory alimen 
laty and iinnarv tracts At such times bac 
tena may invade the phvsiologic interior of 
the bodv or m his efforts to restore the nor 
mal phj siology the surgeon or his aides mav 
introduce bacteria into regions which are 
normally free from them The surgeon must 
know how to avoid these physiologic di-^ 
lurbances and how to the prevent iJie con 
lamination of clean tissues during or after 
operation 

Win IS STERILE TECHNIC 
NECrSSARI ? 

Before and After Lister — In this pres 
cut day and age anv one wlio attempts to 
|)erform surgical operations conforms more 
or less rigidly to certain rules of procedure 
known as sterik technic Just so far ns 
these rules ore followed infections of opera 
tive wounds are reducer! just so far as these 
rules are ignored infections of operative 
wounds are incioaved Oiih those whose 
practice ealciuls back over si\tv years have 
anv conception of the state of affairs before 
the various steps m sterile technic were 
adopted Ilowevef vivid word pictures havt 
bitn left for us to read and frequent refer 
cnce should be made to them Jest we for 
get wliat would surciv be the outcome if 
we abandoned the practices which we non 
employ 

Nowadays a study of wound infections in 
clean cases gives no adequate picture of 
what occurred before 1875 but it rcviaL 
the fact that there are still sources of wound 
conlanimalion which have not been eradi 
cated Doors do not have to be opened verv 
Widely for bacttrii to enter from a number 
of different directions and the modern siir 
geon must be on gu ird eonsfantly to keep 
every means of entrance closed 

Present Day Sources of Coniaminalion 
of Clean Wounds— 'If one were to ask the 
average surgeon how often his clean wounds 
become infected he would probablv an 
swer Very «eIdom not once m a hundred 
times or I haven’t Iiad an infection in 
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yeirs " Unle-ss thit statement is backed up 
bj actual records the chances are that that 
would be an understatement of the facta 
In most hospitals careful records of wound 
healing are not kept In aome hospitals 
howe\ or such records are kept and anah zed 
at frequent inter\als m order to keep the 
staff keenh alert to preaent wound con 
tamination and to impro\e the record of 
a%ound healing In one such hospital where 
tlie question has been studied carefollj for 
eighteen \ears where the records haae been 
scrupuIonsK kept for c\erv clean case in 
which an operation has been performed and 
where the condition of the wounds at sub 
sequent dressings has been consistcntU scru 
tinized the following facts ha\e been 
brought out ’ 

a General impressions regarding wound 
infections are not accurate The actual niim 
ber will \ar 5 from 5 to 20 per cent or more 
of all clean cases Of these from 1 to 5 per 
cent will be serious resulting in pam fc\cr 
suppuration weakness of tlie wound disrup- 
tion or hernia prolonged hospitalization and 
occasionallj death The others ma\ be called 
triMal but they arc anno\ing to the patient 
and usualh dela> his departure from the 
hospital In the a\erage case of uifeclion 
the patient must remain m the hospital just 
twice as long as the patient m whom mfec 
tion does not occur 

b The organisms which ha\e been cul 
tured from wound infections m clean cases 
gne a cfiic fo tiieir origin 

Over a penod of eight jears m the Presbv-tenan 
Hospital New lori nhile there was complete mask 
ing of the nose and Uiroat of all persons entenng the 
operating room a record nas kept of the sanons or 
ganLsms found m the inflamraatory exudate of dean 
wound infectJons. The percentage of incidence of these 
organisms is shown m table 1 It is seen that the 
staph^ tococci compnsed bv far the most common 
group occumng m two thirds of all the mfectioos 
The hemoljtic Sfopkylococciu ouretis was found in 
almost one third of all the serious infections and the 
Stapkylococctu albus was the chief offender in the 
trivial infections bemg present m almost two fifths of 
the cases The hemoij'tic and nonhemolytic strepto- 
cocci were found m 4 and 5 per cent. respecUvcIy The 
heinolj'tic variety was more senous than the non 
bemoJyJjc and both of them were found more often in 
senous than in trivial infections Baet coh and ^aciUus 
protev* were somewhat more likely to prodnee senous 
than tnrial infections and B pyoeyanrus while not 
occumng so frequently were invariably senous On the 
other hand B nibUUt and the d phUierotd bacilh 


whidi are ordinanh not cons dered pathogenic occ^ 
sionalli caused tniial infections and when found were 
frequentiv m pure culliire Among Ifie others” lf)e 
onlv organism of importance was C irefeJiii wliKb 
oc«trred once in an nmputation stump and was proV 
ably present m the gangrenous fool requiring the ani 
putation 

IMicre did these organisms come from’ I^e know 
that stflphylococn are frequently found on the skjj, 
anl pfobahlv frequenlli lodge live and perhaps groxv 
in the selareous and the sweat ducts and in the liSir 
follicles They arc also romraonly found in the air 
When blood agar plates Ime been exposed m an opey, 
ating room w hile an operation was m progrexs as many 
as one to two colonies of bacteria per minute of 
posurc lave nppeare*! after the plxlos have been iix 
<uli-te<i Ths V ouH mean that from 30000 to GOOQo 
(aclena are ifeposited from the air on lie slente Tclj 
during the average operat on Staphvlococei represent 
a larjm propori on of these organisms If plates are rt 
poseil in an operat ng room wl en no operation is 
progress anl no one enters tie number of «iIoni« 
reducetl lo 10 per cent of the above figure They 
almost invan-tbh present al<o in the human na-sal psof 
sages and ore disrhvrgiil dunog exp ration These ot 
ganisms occas onalK alvo eontaminnte the operating 
room tables tl e pads or the floor when the pu^ froip 
infected roses museil by llem is allow el to escape 
tie time of operation Likewise tbe floor of the oft 
eratmg room nn\ l>c rot lamiinted with staphs tococ^, 
from matenal which is brought id on street shoes an] 
which when dned mav be earned about on current^ 
of air 

Streptococci are not commonly found on the skin 
lilt are occasionalN found nn bfomi agar pfates ei; 
posetl lo the air The lemolvlie variety is frequentlj 
foun I in the throat an 1 more rareb in the nose Th^ 
♦non hemolytic streptococci are invanably present Iq 
the throat ani are frequent in the nose Both slophylc^ 
COCCI and slrcplocorn are often picked up bv the hanclg 
and clothing of doctors and nurses when 1 andl ng ctf 
dressinji patients Both slreploeoca and staphvlocorv, 
arc easily killed by relatively low degrees of beat anij 
cold ! I atdiy escape death in tl e autoclave or inslru 
ment stenhrer even vrl en loo bnef or inadequate tern 
peritures fad to kill many other organisms For that 
reason supplies and instruments and catgut mav b^ 
practicatlv el m nateil as povsihle sources of If ese or 
goDisms unless they have been contaminated fron^ 
other sources after stenJication 

Baciffus nhtilu and the d phtheroid bacilli are of 
little importance although B tuhttbt wluch produces 
1 resistant Spore is nn excellent test organism for th^ 
adequacy of xtenhaalion Both of these groups of bac. 
tena are frequently found on the skin and on blooq 
agar plates exposed lo tl e air 

Baetenum coU DaciUue protcus and B pjoeyanev<f 
are most commonh found in the intestinal tract anq 
are therefore frequentiv picked up by tl e hands of 
tioclocs and nurses They are occasionally found oij 
plates exposed to the aiE but not as frequently as thb 
other organisms 

How Can We Minimize the Contamina-. 
tion of the Operati\e Wound b\ Thes^ 
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Complete Maskind at Opfratios 


Organisms 

Senous 

[ Trivial 

1 Total 

per cent 

per cent 

per rent 

Ilcmoly tre sixeplococcus 

B 

2 

j 4 

\on hemolytic streptococcus 

7 

4 

5 

Hemolv tic Sfap/ij/lococ«is atirciM 

3® 

16 

22 

'Non hemoly tic Staph yloeoecits aureus 

IS 

14 

14 

Staphylococcus alhut 

10 

38 

31 

Lactcmim coh 

7 

6 

6 

Bacillus proleas 

S 

2 

3 

Bacillus pyocyaneus 

4 

0 

1 

Bacillus subtihs 

4 

7 

6 

Diphtheroids 

0 

C 

4 

Others 

* 

4 

4 


Organisms? — ^It >'oul(i seem that the chief 
sources of contarmmtion are. in the order 
of their importance (1) the skm of the 
patient, (2) the noses and throats of per- 
sons m the o]icratmg room (1) the hands 
of the operating personnel (4) the air of 
the operating room and (5) the instruments 
and materials 

1 ContamiRfltion from Uie #tin of the patient roav 
be minimized but with our present knowledge it con 
not be entirely prevented Ifo tinliscplic ^el devised w 
able to destroj all of the bactena deep down m the 
hair follicles and sebaceous glands Dunng the opera 
tjoii some of lliese are uiuloiibledlj cast out in the 
secretion of the skin glands IMieo the scalpel cuts 
through the skin it enrnes some of these organisias 
into the wound If the cauterv knife is used to make 
the incision and if the edges of the skm are then fas 
teneri lulh Michel chp^ to toirels these sources of con 
lamination will be re<iucetl Sterilization of the skm 
seems to be the weakest link m the cliain of slenk. 
technic and careful search shoul 1 be continued for a 
more penetrating and more effective anlweptic In onr 
laboratory Rraissl and Cimiotti have espenaienled on 
the skin of rabbits with all the adiwaled skin anti 
scplics including iodine (alcohol and water soluble) 
mercurochrorac metaphen merlhiolale acnflaxine gen 
lian violet melhvl violet and bnlliant green hesyl 
resoranol. sodium hjpochkinte and arochlonmwde 
IMien bits of skm are snipped out after contact with 
these preparabons water soluble imline solutions con 
aislentiy give the highest ptrcenlage of slcnlc cultures 
but even iodine does not give more than CO to 70 per 
cent stcnlitj leaving much to lie cJcsirdl 

2 Contaminabon of Uie wound b> orgam«nw from 
the nose ami throat mav be immmized hi compkteb 
covering the nose and mouth with an impermeable 


mask or a four pK fine medied giiize mask winch will 
catch the droplets which are invariablj exptlled dur 
ing coughing talking or breathing A helmet sloull 
roier tf/e ?tead and neck This mil sene to divert ntr 
ciirreuts during expiration down into the gown These 
currents nught otherwise carry baettna around the 
mask an 1 on to the sterile fiel 1 

3 Contamination from the surgeons bandv ma> be 
minimizerl b> prolonged scrubbing with sotp and hot 
water to remove the top Injers of keratinized «kin and 
the accompanying bnctena and then by washing in an 
antiseptic solution It has been demonstrated that a 
mixture of chloride of lime and sodium carbonate is 
effective for this purpose Iloircvcr this is irntalmg 
to the skm of some persons and less active Rubslanccs 
may have to be employed for example I ichlonde or 
biniodule of rncrcurv (1 1 000) ["0 per cent idcohol 
— Cdl 

4 Contaminabon from the air mav be minimized bv 
limiting the number of persons entenng the ojwrabttg 
room before as well os during tlie operation by mini 
iniziDg tfac o{«Dmg and closing of doors and the ms 
tmty within the room during the operation by cover 
ing os much of the sterile field as I'ossibfc with can 
opics by covering the hair the iiose and mouth and 
the feet of all those who enter the operating room by 
liltcnng tie air either before it enters the room or by 
circulating it through a filter m the room by having 
as few as possible dust-coHccting objects m the oper 
aling room and by freciuently cleaning the walls ccil 
mg and floor Studies by \\elL>"< and alvo b\ Ilarl^ 
lave dcmoiislralcd ibe {jos-sibtl ly of mimmuing nir 
ronlaminntion hv t) c use of uUranolet rndiali m in the 
opcraliiig room Suitable apparatus is now available 
which releases a high percentage of rays from the bae 
tcnadal zone of the ultraviolet spectrum the intensity 
of wliidi can be occuratclv measured KrilssI Cimiolti 
and Meleney*^ lave shown that effective inltniilieH 
ran be oblamed wh ch am not injurious to the tissues 
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but nhicb will reduce air contamination to one tenth 
or one tneiiiicth of the amount normall.ii found m the 
operaling room 

5 Contamination from autoclaved supplies should be 
aljsolutelv prevented If an adequate vacuum is used 
liefore the steam is mtrwiuced there should be no diffi- 
culty in destroMn;; all bacteria (fifteen minutes’ vac- 
uum and forty-five minutes’ sterilization at from 18 to 
SO pounds of pressure is a safe standard) If less time 
is given for the preliminary period of evaciMlion, a 
longer time will be required for stenfizalion The tim- 
ing devnce invenletl b\ alter’** for keeping the auto- 
clave locked until sterilization is complete is an added 
safeguard which is of considerable value The boiLng 
of instruments is perhaps the most effinent method 
of killing the bacteria on them and if sufBcienl time 
IS given — from five to ten minutes— one need liave no 
fear of contamination from these sources V few patho- 
genic strains of spore-forming organisms have been re- 
ported on which will resist boiling for fifteen to twenty 
minutes or longer but for all pmcbcal purposes the 
lime just mentionevl will be adequate •vharp inslru- 
ntenls such as tnifc blades scissors nn<l tie^es are 
geweralK and properjv sterilized by prokm/fcd soaking 
in a non-eorrosive antiseptic such as the Dan) Parker 
solution Instruments and sponges conslantlv transfer 
into the wound organisms which have droppeil on them 
from the air or which have been transferred from other 
contaminated objects They ttiu» act as secondary 
rather than primary sources of contamination 

ESTAnUSHED SURGICAL INFECTIONS 

Definitions. — Infectious (llsrft«cs are lho«c 
disorders of the animal bodj resulting from 
the entrance of mtcro-organtsms into the 
tissues where thej can live, gro«, multiply 
and carry on their metabolic processes Sur- 
gical infections arc tho«e which, according 
to the best medical opinion, should be 
treated by operative means The factors 
nhich make an infectious disease amenable 
to surgical therapy’ depend on whether the 
lesion IS likely' to re'oUe spontaneously or 
is Jikely' to produce necrosis of tl^^uc or a 
localized collection of purulent exudate 
which can be excised, incised or drained with 
relath ely little harm to the body as a whole. 
If. with a minimum of injury, the whole or 
a large part of the focus of infection can be 
removed, a surgical procedure is warranted, 
but the good that is accomplished must out- 
weigh the h.irm that is done For example, 
an acutely' inSamed appendix, a chronically 
infected gallbladder or a pyonephrosis may 
be excised; an nbsccss of a lymphatic gland 
may be drained, and cellulitis of the neck 
which will probably produce edema of the 
glottis may' be incised On the other hand, 
surgical procedures are not warranted if the 


infection is one which ordinarily' subsides 
spontaneously, such as pneumonitis or phle- 
bitis; if it is one which responds to medica- 
tion. as. for example, a sy'phiHtic lesion, or 
if it is one which yields to rest and sun- 
shine, like certain tuberculous processes; or 
if there has been little destruction of tissue, 
as in a low grade celluhlis, or if the process 
IS generalized, as in miliary tuberculosis. 
Similarly, if the lesion is inaccessible be- 
cause of intervening parts, as in bronchial 
lymphadenitis, or because its ax.act location 
is not known, as in many' cases of septi- 
cemia, or because it involves some essential 
organ, such as the valves of the heart, sur- 
gical procedures in their present stage of 
development are contraindicated because 
they would do more harm than good Organ- 
isms which produce lesions in the body’ 
which warrant surgical treatment are those 
which cither c.iuse local death of tissue or 
cause the exudation of leukocytes in large 
number, in otlier words, necrotiring or pyo- 
genic organisms. 

What Organisms Produce Surgical In- 
fections? — Most of the micro-organisms 
which have been found to exist in nature 
are of little concern to those who are solely 
interested in human infectious diseases A 
great host of organisms, however, are of 
vital interest because they make life pos- 
sible by completing the cycle of phy’sic.il 
and chemical procc'ises which cause the dis- 
integration of dead animals and plants into 
the simple chemicals which plants require 
for their own synthesis The plants are in 
turn consumed by and make possible the 
growth of animals and man. Of the rela- 
tively’ small group of bacteria which are 
pathogenic for man, a still «maner number 
produce surgical diseases. These will be 
considered in the following order: 

I Aerobic bactena 
A Aerobic cocci 

(I) Gram positive 

(A) SlrcptocooCT 

1 hemolytic 

2 non-liemolvlic 

(B) Slaphvlococci 

1 aureus 

(C) Pneumococa 
(11) Gram negative 

( \) Gonocoed 
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B Aerobic bacilli 

(I) Cram posiliTe 

(K) liacil! » f«6frcufo»* 

(B) B anthran» 

(C) B lilhilentie 

{D) DtpJtherml bactllt 

fF) B sthtihs 

{II) Gram ncfralnc 

(A) Baei coU 

(B) Bact iyphesum 

(C) Banfl » nucoi t npxitM a 

(D) B p onanms 

(E) B proif a 

(F) llemaihil s m/T cn oc 

(G) B mailt 
IT Anaerob c baclcna 

\ Anaerob c iwn 

(I) Gram po li\e 

Sirrplorom 
B Anaerob c 1 ac II 

(I) Gram po I \ e closlnl a 

(A) C trtleh I 

(B) C noiy. 

(C) C aepi Cl m 

(I)) C aonltU 1 

(F) C <rfani 

(11) Gram c epit re 
III M cro-aeropl 1 c orpan sms 
A SlrcptoOTCci 

(I) hemo]\lc 

(II) non ! emolytic 
I\ spirochetes 
\ lligl er tn croorpan sms 
A Acli om>cel« 

B Bhutocn^cetcs 
C Coccidio dea 
D Sporotr cl a 

In the following pinginphs brief ac 
count IS giNen of the surgical infections 
caused bj these ^*lnous organisms For the 
morphologic and cultural characteristics of 
these bacteria the reader is referred to text 
books of bacteriologj 

T AERonic Bvcteria 

A AEROBIC COCCI 

(I) Gram Positne Cocci (A) Strepto 
COCCI — The onlj significant division of this 
group js based on the Ijtic action of the 
organism on rod blood cells Streptococci 
■which produce litmohsis are m general of 
eonsidcrabk \irulence and those winch do 
not arc rchtueh a\irulent 

1 Hemolyitc Strcitococa — ^Previous to 
10 hemohtic streptococci were the cause 
of most of the fulminating cases of blood 
poisoning The discoxerj and rapidl> 
spreading use of sulfanilamide howexcr 
haxe not onij saved manj patients vUk 


septicemia who otherwise would have died 
but the control of local infection;* due to this 
organism in the early stages has m recent 
\cars often prevented the development of 
«eplicem«i This has rendered infections 
with hemolvtic streptococci less menacing 
than formerlj and the non hcmolvtic strep 
lococci which sulfanilamide does not con 
troJ haie become relativeh more iniportanf 
Thev are frcqnenllv found m the throats of 
normal persons especialh during the late 
winter and carlv spring months and are 
widch disseminated from that source so 
tliat manv persons acquire the organi ms 
when m crowded places and pass them on 
to others through the medium of handktr 
chiefs hands or droplets discharged from 
the nose or mouth with hrealhmg or cough 
ing Streptococci probablv do not live for 
a Jong lime outside the anima) bodv but 
when thev are fairh directlv transferred 
from one human environment to another 
small numbers are able to produce d case 
Hcmoljtn. sticptococci enter the hodj 
mo^t often through an accidental wound 
such infections being much more frequent 
in the later winter and carJv spring than at 
other times of the vear Just how the organ 
isms live grow and spread in such a wound 
will be disctisscd later Suffice it to sa> here 
that Uicv u uallv produce cellulitis m such 
wounds and frcquenlh cause Kmphangitis 
Ivmphadenitis suppurative phlebitis and 
septicemia or thev mav verv rapidlj pro 
<lucc extensive gangrene of the skin ® t\hen 
streptococci persist m the blood stream be 
cause of the presence of an overwhelming 
dislnbutmg focus of infection thev maj s<t 
lie m the spleen liver kidiuj or bone mar 
row gam a foothold and produce other met 
astatic abscesses In children thev frcqutnllj 
localize in joints particulirlj the hip joint 
or in the neighboring epiphvses 

Hemolytic streptococci may invade the 
bodj through the throat and tonsils and 
spread to the cervical Ijmph glands where 
tJies produce adenitis which is frequently 
accompanied bv high fever and profound 
intoxication Such an infection may persist 
for weeks for the glands ire slow to resolve 
or slow to liquefy and form an ab<cess The 
organisms may produce diffuse cellulitis of 
the neck which may spread to the glottis 
and a rapid/y dev eloping cdcni't Ihrenlen 
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suffocation HcmoUtic streptococci are fre- 
quenth found in cases of acute peritonitis 
XJsuallj in such instances there is a histors 
of previous upper rcspiratorj infection It 
IS possible to cultnate the organisms from 
the blood in many of these cases Ilemoljlic 
streptococci ma\ also enter the boch through 
the lungs producing pneumonia and sup 
purati\e pleurisj Ilcmohtic streptococci 
are bj far the most common organisms in 


pathogenic strains from human sources m a 
single group b% the cmploament of a pro 
cipitm test Apparently the differences de- 
pend not so much on the particular type 
of hcmoKtic streptococcus as on the por 
tal of Its entrj into the hod} and the re 
sistancc or susccptibihtj of the local tissues 
of the host 

2 ^ on Hemolytic StTcptococci — In the 
production of surgical infections there is 



Pg C a Staphylococci from brolh cult re X 1500 b hemol>te streptococci from blood brolb culture 

X HOO- e round-end spofe-tonn ng graw-pos l3\e haciHws C tetam ttom old cooJ>«l meat culture roedjun) 
X 1400 d aerob c oval spore form ug gram pos Uee bac li B anthracu frora agar slnnt X 1400 * 


suppunlue tenos^^o>Itls The\ are almost 
alwajs introduced through a wound of the 
tendon sheath such as is made by a pin 
prick through a flexion crease 

The chmeal manifestations of the differ 
enl diseases produced bj the hemolytic 
streptococci are so vaned that manv at 
tempts ha\e been made to find some cul 
tural or biologic actnitj to account for the 
differences but most of these artificial clas 
sifications haxe been without clinical sig 
mficance with the exception of Lancefield s * 
She has been able to place almost all of the 


little difference between the streptococci 
which form green colonies on blood agar 
plates and those \\hich ba\e no effect on 
the red cells Such organisms produce le- 
sions which are exen more xaried in their 
clinical manifestations than those prod iced 
by the hemolj tic streptococci Thej are usu 
all\ associated with the respiratorx or m 
tcstinal tract Json hemoljtic streptococci 
are norma! inhabitants of the mouth and 
are present but are less numerous m the 
*ilefcney The Baelenological and Immunological 
Aspects of Surgery n Nelsons Loose-Leaf Surgerv 
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nasal passages They are frequently the chief 
ofTenders in the foimation of abscesses 
around the teeth or of al)«cc<:ses in the cor- 
tical lymph glands following dental infec- 
tions. Thej’ arc apparently able to resist the 
destructive action of the gastric juice, for 
they are frequently present in the upper 
duodenum; and when a perforation deselops 
in that portion of the intestinal trad, they 


charcut. They may frequently be cultured 
from the contents or the wmH of an inflamed 
gallbladder and share with Bad. coU and 
Bad. ty})hosuin the responsibility in the pro- 
duction of infectious cholecystitis and chol^ 
hthbsls. In association with Bad. coh they 
may also produce liver abscesses. Apparently 
the\ have a ssmbtolic role in the severe in- 
fection known as Vincent’s angina, in which 



Fig 7. — fl. Co1on\ of pram-nepxti%c birilfi in the wall of the blaiHcn B miicotua captulatus, X WOO. h, 
rotoij/ of fflaphylocorri jn ibe prostate giant! X HM. r. masses of stapli> lococa m an infected tliromlius; d, 
colony of C feelchu in 8tnnti*d muscle One O'a! spore is seen • 


are frequently found in pure culture in the 
peritoneal exudate. Thej are present in the 
intestinal tract in increasing numbers from 
abote downward and are commonly found 
in the peritoneal evudate when the appen- 
dix perforates. They maj occasionally pass 
through an inflamed appendix wall williout 
perforation* They arc found in large num- 
bers in the exudates in cases of ulcerative 
colitis, but it has not been proved that they 
are the etiological factors. Similarly, it has 
been claimed that they produce gastric and 
duodenal ulcers, but the evidence is not 


the spirochetes and fusiform bacilli from the 
mouth play an acti\e part. Likewise, they 
are frequently found in infections which fol- 
low animal bites or human bites. Like the 
bemolj’tic variety they may contaminate 
accidental wounds and cause infections in 
them. 

(B) Staphylococci. — Surgical infections 
caused by staphylococci are more numerous 
than those caused by streptococci, but in 
general they are less serious. Staphylococci 

* fitclcne> The Baclcnolopenl and Iniraunolopoal 
Aspects of Surgen . in Nelson's Loose-Leaf Surgerj’ 
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ha%e been significanlh cH'^ifiecl according 
to their pigment formation and Jess «ignifl 
canlK according to their power to hemoKze 
blood 

Stnphalococci are more resi tant to con 
trol with the mlfonamide drugs than are 
the hemohtic streptococci partlr owing to 
the fact that thc% characleri'iticaJJr produce 
earlv necrosis of tissue which interferes with 
the action of Ihe'c drugs Sulfanilamide has 
practical!\ no effect on lhe«c organisms SuJ 
fatlnazole on the other hand has been able 
to reduce the mortaht\ of staphs lococcic 
septicemia to an appreciable degree and 
probabl\ has been able to present sopti 
cemia in se\ere local infections 'nth these 
organisms 

Biicienophage — ^Staphs lococcic infections 
/requenth respond to the local application 
or general administration into the blood 
stream of staphs lococcua bacteriophage 
The Sta] } ylococcus aureus group of organ 
1 ms constitute one of the few groups which 
respond fasorablr to tins l\pe of lherap\ 
because phages arc a\ailable which are po- 
tent against a wide \arielv of strains Sue 
cess depends upon using a pbage which is 
potent for the organism causing the mfoc 
tion preferable one which passes the dou 
ble potenev test that is it wall not onU 
clanfs b^ Ivsib a turbid suspension of organ 
isms m liquid medium but will not permit 
growth when the cleared culture is Irans 
planted to a blood agar plate In the treat 
ment of local staphvJococcic infections it 
should be administered dany with a blunt 
hypodermic needle into the center of the 
lesion Usually within twent^ four hours 
there is subsidence of the spread and there- 
after rapid liquefaction of slough and reso- 
lution of the infection occur obMatmg the 
neces«it\ for surgical treatment Tissue 
which has been killed prior to the appJica 
tion of the phage mil of cour'e ha%e to 
liquefy and come awav either as a core 
(slough) or as pus Occasionally this is fa 
cililaled b\ a small incision 

In the treatment of staphylococcic sepli 
cemia doubly piotenl” phage should be 
given intravenously as soon as the diagnosis 
IS made starting vrilh 1 cc and increasing 
by 1 cc increments at hourly intervals up 
to 5 cc thereafter with o cc increases everv 
four hours up to 2o cc Treatment should 


be continued until the blood culture ha$ 
heen negative on alternate davs and the 
temperature i> maintained beloiy 102® F 

PentctUin — In 10^0 Fleming reported in 
hibition of growth of staphvlococci on an 
agar plate bv the action of «ome widel\ 
diffusing substance produced by the mold 
Penicillium votaium Since then the ettract 
from the products of this organi'sm has been 
piinficd and made available for clinical u«6 
Its chief value has been demonstrated to be 
in the control of pure staphvlococcal mfc-c 
lions including septicemia except in ca«e«: 
in which such infection has become cstali- 
lished on the heart valves Certain other 
organisms are susceptible to penicillin in 
eluding most of the gram po itive but in 
surgical infections its oulslanihng benefits 
have heen obtained m staphvlococcal le- 
sions a field in which the sulfonamides have 
liecn disappointing Penicillin has a further 
advantage over the sulfonamides m that H 
1 almost complelclv lacking in (oxicitv 
Furthermore its action is not inhibited bv 
the presence of broken-down tissue, blood or 
pus Its chief shortcoming m the treatment 
of surgical infections i» the fact that it iv 
inhibited bv tl c presence of manv of the 
gram negative bacilli which mav limit its 
usefulness for vrar casualties and eivihan 
wounds 

1 Staphylococcus awreue— -Organisms of 
this type arc found commonlv on the «kin 
and may be able to live and grow in the 
ducts of the sweat and sebaceous glands 
They are frequentfv present m the nasal 
passages but more rarelv in the mouth and 
alimentarv tract Apparentlv thev can siir 
vive for a long time on dust particles m 
the air Thev produce a vtllowiah brown 
pigment in the colony when growm on solid 
artificial mtdia and varv considerablv m 
their hemolvsis on blood agar plates Staph 
ylococcus aureus is the common organism 
present in localized mfiammatorv processes 
of the skin such as furuncles and carbun 
cles It occasionallv produces an abscess 
around a tooth and is almo t the sole cause of 
suppurative parotiti Rarelv yellow staph 
vlococci enter the bodv through the luncs 
and produce pneumonia and empvema but 
this IS usually a sequela of eptieemia Tliev 
exceed streptococci in the frequenev of 
causing clean wound infections probablv 1 e- 
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cause tlie\ are mxarnblj mlroducccl from 
Ihe surface of the skin itself There is no 
seasonal mcKlence of stnplulococcic infec 
lions as Ihert is «ith streptococcic infec 
tions Irom infccltd ^\ounds thev frequcntl\ 
spread \ia the acms or hmplnlics into Iht 
general circulation and produce septicemia 
with metastatic ah<cesscs in \arious organs 
or tissues of the hodj In such cases either 
suppuratnc Ihrombophlchitis of the small 
\tsstls in Uie wall of the local lesion or m 
the neighboring: \cms or Ijmplnticsoracgc 
taint endocarditis is usualh found at an 
topSN Staphjlocoeci setm to have a special 
predikclion for bone csptcnllj in jonng 
children Tlitv ma\ enter the bodv through 
a pimple or a trivial wound and produce a 
violent reaction resulting m extensive de 
struction of the bone marrow envitj 
2 Staphylococcus albus — These organ 
isms product while colonies on agar plates 
which mav or mav not be licmoljlic The> 
are e^tensivclv distributed in nature being 
found 111 the «ame localities on and m the 
human body as Staphylococcus aureus Esu 
al)> the lesions produced b\ them arc milder 
than those caused b> the vcllow staphylo 
COCCI These organisms are most frequcnlly 
found in small pimples anil lioils and m the 
trivial infections which occasionally occur 
m clean operative wounds They rarely pro 
duce septicemia or osttomvelitis 

(C) Pneumococci --The surgical diseases 
produced bj this group of organisms are 
gcnerilly associated with either a pleural or 
a peritoneal infection ith ItSb rapidity 
than the streptococci these organisms pass 
through the lung and infect the pleural c\u 
date which develops to a variable degree m 
practically all cases of pneumonia Fre- 
quently this pleural exudate remains sterile 
hut if pneumococci can be cultured from it 
the condition generally develops into a siir 
gical rather than a medical problem Tlien 
a careful study of the individual case is re 
qiiircd m order to decide whether and when 
to use surgical measures for relief From the 
pleura pneumococci may spread to the pen 
cardiuni and there produce a suppurative 
process which will require surgical therapy 
^\hen the organisms invade the blood 
stream they not mfrcqucntlv localize in the 
joints or m the meninges The former con 
dition requires surgical trtatim.nl and the 
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prognosis is good but localization in the 
meninges was previous to the advent of 
sulfnpyridmt almost invanablv fatal Tins 
drug was soon found to have an almost 
miraculous curative effect on pntiimococeie 
infections not onlv of the lungs but of tin 
meninges Sulfathia/olc has more rcccnlh 
been found to be able to duplicate these re 
suits m pulmomrv but not in meningtal m 
fcctions due to the pncumococcii*. In a few 
cases an attempt has been made to intro 
duce a specific antipneumococcus scrum into 
the ventricles bv operative means hut sue 
cess in such a procedure is rare 

Surgeons irc particukrlv mtensted in 
pneumonitis following an operation This is 
more likelv to occur in a patient who has 
recently had a cold than m out who Ins 
not It 15 also more common following upper 
than following lovver abdominal operations 
Apparently a number of ficlors — mtclian 
ical and chemical as well as infectious — arc 
at phy in the produebon of these lesions 
Frequently a plug of mucus blocks a broii 
clius and produces an atelcctatie area which 
becomes susceptible to bacterial infection 
The lack of aeration m the bases of the 
lungs due to pam on deep buathing after 
an upper abdominal operation favors the 
closure of the small bronchi in the lower 
lobes Cutler and Hunt*’ however have 
stressed the importance of the role of cm 
boh which come fioni tlie operativ c field and 
produce small pulmonary infarcts which art 
subsequently infected The importance of 
postoperative pneumonia Ins appreciably 
decreased since the advent of sulfapvridim 
and sulfathnrole 

Since pnctinioc'occic infection of the per 
itontum IS four times as prevalent in fennks 
ns in males the fallopiin tubes liavc bctii 
considered to be the portal of entry How 
ever some of these cases follow frank pntii 
monit and then the source of infection i> 
Almost certainly cxtragcnilal OccasiomlK 
an ovarian cyst beconic-s infected witli pneu 
mococci Here the portal of entry is uiiccr 
tain 

(II) Gram Negative Cocci (A) Gono 
cocct — ^The activitv of tliesc orgimsm>. 
comes Within the scope of surgery largelv 
through errors m diagnosis Operations arc 
often performtd m cases of acute pcnloni 
tis suppurative arthritis suppurative Icno 
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sjnoMtis or epididymitis because it is im 
possible to tell before a culture of the 
exudile bis been made nhethcr the infec- 
tious agent is the gonococcus or some other 
organism Since gonococcal lesions usuallv 
sub ide sponlancoush these operations are 
futile and probablj harmful although in 
many instances the\ are justifiable The 
response of these infections in both acute 
and chronic forms to sulfathiazole has 
largely taken them out of the field of sur 
ger^ 

Pemciujn is parlicularlj potent against 
the gonococcus eaen yhen the organism 
has become resistant to sulfathiazole or sul 
fadiazinc A few (fi\c or six) injections in 
tramuscularK of 10 000 to 15 000 units 
c\er\ three hours mil rid the genital tract 
of these organisms rapidlj and usuall> per 
manenllj Occasionalh a second senes of 
injections must be gnen if there is recur 
rcnce of sMuptoms ^hen joints are in 
\ol\ed pcmcillm associated with fe\cr ther 
ap 5 IS required to control the infection 

B ABHOBIC OAcnxi 

(I) Gram Positire Bacilli ( \) Bacillus 
tuberculosis from a surgical point of \iew 
!•» ba far the most important of the aerobic 
bacilli It mai attack an> organ or tissue of 
the bod> and in that respect is more ubiqui 
tons than anj other organism ForlunateJi 
m this country surgical tuberculosis has 
graduall\ become more and more rare as a 
result o/ improved hygremc condiitoas and 
an appreciation by the patient de^ eloped by 
popular education of the importance of 
treating the disease m its early stages 

The tubercle bacillus usually enters the 
bodv through cither the respiratory or the 
ahmentarj tract and frequently lodges in 
the ceraical and mesenteric lymph glands 
In the former instance the tonsiU are fre- 
quentlj found to be infected and require 
surgical removal 

Milk as a source of the bovine type of 
tubercle bacillus has been practically elimi 
nated m manj states bj the testing of herds 
and the destruction of tuberculous cattle 

Tvrenlj five vears ago it was common sur 
gical practice to remove tuberculous cerv 
ical Ivmph glands bj excision Today this 
proceilure is required in a much smaller 
number of cases chieflv because the disease 


occurs less often but also ‘because some 
cases respond favorabh to x rav treatment 
or to Iieholhcrapv Tuberculosis of the mes» 
enteric Ivmph glands occasionalh necessi 
tales surgical remov al particularlj when the 
glands become calcified and incapacitate the 
patient because of continued 'seycre ab 
dominal pain Pufmonarj tuberculosis has 
however come wilhm the «cope of surgerv 
because of tlie successful work of Sauer 
bruch in Germaiij and a number of other 
surgeons m Europe and America A plastic 
operation is performed on the chc-^t which 
permits the diseased lung to collapse and 
onjox more or less complete phvsiologic real 
TIioracopKstv can be performed when onlv 
one lung i» involved m carefullv selected 
types of cases* (See section on Surgerv of 
Pulmonary Tuberculosis ) 

Tuberculosis of the mte^tlnal tract is gen 
eralfy limited to the lower ileum and cecum 
but other portions of the tract may be m 
volved These cases occasionally require cx 
cision or short circuiting but mauv of the 
patients rcsjvond to a prolonged livcienic 
regimen including rest and heliotherapv 

Tuberculosis of Ihe peritoneum frequcntlv 
becomes a surgical problem usualU because 
of the difficulty of making a differential 
diagnosis Often it cannot be distingui bed 
from other diseases accompanied bv a cites 
parlicuIarJv cancer unless an exploralorv 
operation is performed If the focus ab 
dominal and can be removed without great 
risk sveb 3 procedure is jaslifuihie Tiiher 
culosis of the genitourinary tract is usuallv 
secondary to foci elsewhere^ Frequenth 
however the primary focus is small or quies 
cent and it mav be wise or urgently neces 
sarv to remov e the secondary focus This is 
often a relativ elv safe and succe<;sful proce- 
dure m tuberculosis of the kidney but it is 
more difficult in tuberculosis of the cpidid 
ymis or of the bladder 

Tuberculosis of bones and jomts is still 
fairly common m children It is of course 
hematogenous in origin and must therefore 
have a primary focus elsewhere Surgical 
fixation of such lesions is frequently mdi 
cated 

(B) Bacillus anthracts — (See section on 
Anthrax ) 

(C) Bacillus dtphthenae is of interest to 
the surgeon only because at times it mav 
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be found ns n contiminnling oi^anism m 
wounds and chronic ulcers which fail to 
heal Grossmann examined four hundred 
open wounds and found the true diphtheria 
bacillus m ‘i per cent of tliein Some of the 
wounda Iicalcd promptlj after the adminis 
Iralion of diphlhern antitotm 

(D) Diphtheroid bacilli constitute a hel 
croRciuous group of grampositixe orj^an 
isms Thex arc pleomorphic often becoming 
coccoid or assuming bacillarv forms which 
xarx considcrabU in size and shape Thex 
are frequcnllx found in the air and occa 
sionallx on the skin and m swollen Ixmph 
glands Thex are common inhabitants of the 
intestinal tract and are found m pcnloneal 
exudates xxhcii there has been intestinal per 
foration Occasionallv these organisms seem 
to be able to produce a trixial infection m 
clean operative wounds and max grow out 
in pure culture wlien the other contaminal 
mg organisms fail to do so 

(E) BacxUus subtilis is of the same sig 
nificaiice to surgeons as the diphtheroid ba 
cjlh except that it is not often found m 
peritoneal exudates It is a spore forming 
organi m of low patliogcnicitx which may 
be used satisfactorilx as a test organism m 
determining the cflicac) of anj sterilization 
process 

(11) Gram Negative Bacilli— Gram 
negative bacilJi have become increasingly 
important in recent jears since pcmcillin 
has been available for clinical use Manj of 
the gram negative organisms produce a sub 
stance which renders the penicillin inactive 
and when present in a mixture of bacteria 
ns in burns or accidental wounds may in 
terfere witli the thcraiieutic effect of peni 
cillin 

(A) Bacterium colt represents one of the 
most widespread groups of baetcr/a 711656 
bacilli arc found almost universalK in the 
intestinal tracts of man and animals np 
pcaring m the stools sliorllv after birth and 
remaining there throughout life Although 
they live witliin the intestinal tract thev 
apparently do no harm to the host How 
ever when the^ are introduced into otlier 
tissues and organs thex max cause profound 
illness and death ith tlie constant trauma 
to the mucous membrane of the intestines 
from indigestible food particular^ m the 
appendix and in the lower sigmoid and rec 


turn where the feces are inspiss ited the door 
IS open for the entrance of these organisms 
into the deeper tissues Thus B coh miy 
be carried to the ncighboritig Ixanph glands 
or to the liver From the lixer it maj be 
carried to the gallbladder bv way of the 
bile or it may reach the gallbladder bv 
passing up the choledochus Being dis 
charged m large numbers with tlie stool it 
naturallv contaminates the area around the 
anus and frcquentlv mav be introduced into 
the X agina and urethra of femalc> c^pcciallj 
tiifants Owing to the difficulty of sterilizing 
these parts it is almost inxariablj intro 
duced into the bladder during calliclcriza 
tion and it is the commonest organism 
found in either the spontaneous or post 
operatixe cases of cxstitis and pxclitis 
Bacterium coh is of interest to the sur 
gcon cbieflj because of its association with 
appendicitis and cholccjstitis It max not 
be the pnmarj cause of appciidiciti but 
when the organ becomes inflamed B coh 
max pass Uiroiigh the grosslv intact wall 
produce peritonitis and be recovered from 
the exudate in pure culture* The other in 
testinal organisms seldom do this but if 
perforation lakes place some rcprcscnla 
lives of all of the bacterial species present 
m the mtcstinal tract arc discharged into 
the peritoneal cavitv and mav pKj a piM 
in the subsequent infection® In like man 
ncr when the intestinal wall is perforated 
bj anv ulcer or by a foreign bodj B coh 
plajs a major role in anv subsequent infcc 
tion If the organisms then spread via the 
portal venous radicles to the liver multiple 
abscesses may form B coh reaches the gall 
bladder either from the liver via the bile 
or bv passing up the duct It mav precede 
or follow the development of stones but it 
usually shares witli B ipphoius and the 
nonhemolytic streptococcus the infective 
role m the development of cholecystitis 
(B) Bacillus typhosus is of interest to the 
surgeon chiefly because of its relationship 
to certain complications of Ivphoid fever 
The chief of these arc perforations of the 
intestine and cholecystitis Occasionally 
subperiosteal abscesses npptar m the long 
bones and more rarelv abscesses develop m 
the subcutaneous tissue elsewhere 

TJlceralons of tie intcsUncs Tfalnp to pefforaUons 
«« almost eerla nly due to the inflammatory process 
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in re>ers patches of the lower ileum ^^he^ perform 
ton takes place not onh the tvpio 1 baollus but all 
of the inlesl nal organ sms are introduced into lie per- 
itoneal ca atv In such cases onl^ prompt operaton 
and closure of the perforat on w II present death JVe- 
qucntl> during the course of typho d fever the pat enl 
compla ns of s mploms in the region of tl e gallbtad 
der but n manj cases there are no subject e sgns 
null jears after ard 1 en the merlaneal factor of 
gaU. tones calls attenl on to the fact that a pall olopc 
CO d I on s present In such cases tl e tj-pl o d bacilli 
mas be found n the stool but tl ty usualli 1 sappear 
after removal of the gallbladder In a few cases the 
organ sm eslabl shes itself permanentl the l\er or 
n the nlestinal tract and the pat ent rema ns a ear 
r cr an 1 a n e ace to soc etj far I fe Pole t barter o- 
pl a"e a n 1 tl e bods of s leh an nfecl o 

(C) Bacillus milcosus capsulatus wts 
orifttnalK thought to be the chief cnuse of 
lobir pneumonia but its occurrence in such 
cnses IS rclatneh rare Its chief interest to 
the surgeon is due to the fact tint it causes 
serious complications in certain diseases of 
the respiratory and 'iIimcnLnrv tracts Em 
pjema or abscess of the lung m which this 
organism is found is almost m\ariabU sen 
OU8 This organism is rareh found alone m 
peritoneal exudates but when perforation 
has occurred and the organi«m has cstab 
lished itself with others m the peritoneal 
caMtv it stubbornly resists all efforts to 
eradicate it Jsot infrequently it is carnetl 
off to the li\er and there it produces one or 
more absce<!«es which are almost alwaas 
fatal 

(D) Bacillus pyocyancus is ordinarily 
considered to be non pathogenic but it fre 
quentlj is most annoving as a secondary con 
taminant m chronic infections especially 
those associated yyith the alimentary canal 
m yyhich it is commonly found The charac 
tensile appearance and odor of the green 
pus indicate its presence and demand spe 
cial measures to insure its remoyal It is 
often extremely resistant to eradication and 
occasionally w\a(les the deeper tissues It 
has frequently been found in the blood 
stream In such cases it rarelj if eyer pro- 
duces metastatic foci and gencrallj disap 
pears from the blood yvhen Mgorous efforts 
are made to remoye it from the portal of 
entry "Uhen it occurs in a postoperative 
infection in a prcMously clean wound a 
serious complication usually results (Table 
1 ) 

(E) Bacillus proieus is frequently asso- 


ciated with chronic infections in the neigh 
borhood of the alimentary canal especially 
gangrenous processes Some in\esligalors 
liaye insisted that it is the cause of such 
infections but it is usually merely a second 
ary inyader and of little concern to the sur 
geon A few authentic cases haye been re 
ported hoyveyer in which it seemed to be 
pathogenic In one case it apparently pro 
duced a thrombophlebitis of the jugular 
\ein m the peritonsillar region The clot 
propagated itself back to the brain an ab 
scess formed and the process spread with 
the blood stream as well producing an ab 
sccss of the lung ' 

(E) Hemophilus influcn ae — ^The role of 
this orgam«m in infectious diseases particii 
larK of the respiratory tract is still a moot 
question but a few authentic cases make it 
necessarj for the surgeon to remember that 
the organism may at times produce sup 
piiratne pleurisy which requires surgical 
attention 

(G) Rocdlws mallet — ^VNith disappearance 
of the horse from eyervdny contact yyalli 
man the surgical significance of B mallei 
has steadily declined The surgeon must re 
member howeyer that this organism can 
produce serious lesions of the skm and of 
the subcutaneous tissues resembling the le 
sions of staphylococci or of anthrax yvhich 
may be cither extremely chronic or exceed 
ingljr acute and fatal 

II ANAEnoBic Bactehia 

Pasteur mode the obseryation in his early 
bacteriologic studies that certain organisms 
groyy only in a medium from which the air 
has been excluded* Such organisms yyere 
called anaerobic bacteria and it was as 
«iiined that oxygen was deleterious to their 
existence 

A ANAEROBIC COCCI 

The only strictly anaerobic cocci of in 
terest to surgeons are gram positiy e non 
hemoljtic streptococci yyhich are occasion 
ally found m putrefactiye processes in the 
intestinal tract occasionally in foul infcc 
lions around the teeth and tonsils and in 
foul lung abscesses These organisms arc not 
infrequtntlj the cause of puerperal feyer 
and may produce fatal septicemia They are 
occasionally found in Incr ab«ccsse and m 
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chronic brain abscesses They are generally 
of low virtilence and may not he capable 
of producing disease except in symbiosis 
nith other organhins or «hen there has 
been a necrosis of tissue from trauma or 
from the absence of blood supply. 

They fall into two main groups — those 
wliich produce a foul odor and gas in arti- 
ficial media and those which do not Prevot 
has attempted a classification of these or- 
ganisms. but the whole group needs further 
careful study. 

n. \NAEnOBIC n\CILLI 

Under tliis classification there are fi\e 
species which are of importance to the sur- 
geon. Four of them make up the gas gan- 
grene group, and tlie other is the tetanus 
bacillus. Each of these organisms produces 
a powerful evotoxin which may he specifi- 
cally neutralized by the appropriate anti- 
serum. 

(I) Gram-Positive Bacilli.— Practically 
all of the important gram-positivc anaero- 
bic bacilli are spore-forming organisms and, 
because of this characteristic, have been 
given the generic lortn of "C/o«tr«/io” by 
tlie tiomenciaturc committee of the Society 
of American Bacteriologists'* 

(A) Clostridium uclchil . — By far the 
commonest and most important is the Bac- 
illus aerogcncs capsulatus of Welch and 
Xuttall.'^ now called Clostndiuni uelchti 
It is the common cause of the gas gangrene 
which reached such enormous proportions 
in World War I. This organism is almost 
universally present in the intestinal tract 
of man and of most animals, just as is Bad. 
coli, but because it forms spores, it snr- 
vi\es longer outside of the body and re- 
mains for a long lime in fertilized soil The 
filth of trench life and the frequency of 
contamination of gunshot wounds with soil 
and woolen clothing make it readily iinder- 
.standable why gas gangrene was so common 
among the wounded in World War I In 
gunshot wound!> this organism was fre- 
quently found when there was no evidence 
of its activity, and it must be considered 
to be essentially a saprophytic org.anism 
which becomes pathogenic only under cer- 
tain conditions, iiamel5’, when it has been 
introduced in large numbers, when foreign 
bodies arc present or when there has been 
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considerable destruction of tissue, particu- 
larly muscle, wliich ofTers it a favorable en- 
vironment for growth and toxin production. 

In civilian life, compound fractures are 
the prtemsors of a large proportion of the 
cases of gas gangrene because of the usu- 
allj extensive injury to muscles and tlie 
contamination of the depths of the wound 
with street dirt. 

Clostridium icelchii is also of sonic impor- 
tance in peritonitis It rarclj passes oijt 
through an intact intestinal wall, but if 
there has been a perforation which has per- 



Fig 8 — SIii'!c!c filers ilestro\ett bv llic action of 
gangreiH* organisnu Note llie pniKitj of ieukoc.vles 


■miltetl the escape of intestinal contents, it 
is able to maintain itself in the peritoneum, 
although its significance there is not sij 
great as when it is actively growing in miis. 
cle tissue** An infection wnlh this organism 
is characlerircd by profound intoxication— - 
high fever, rapid pulse prostr.ilion and np. 
prehension. Locally there is p-iin in the 
wound, redness, swelling, bronzing of lli(; 
skin and crepitation, which is due to llu; 
generation of gas by the action of llie ors 
ganism on muscle tissue. The extent of llic; 
bubbles of gas in the tissues may he accus 
ratel.v determined by taking a rociilgcno% 
pram of the affected part. When the infee-. 




BACTERIOLOGY OF SURGERY 


2G 

lion his become established it travels with 
great ripiditi up the muscle bellies and 
unless surgical extirpation is promptly ap 
plied with or without the aid of •ienim 
therap\ the patient ^Mll almost certainh 
die 

(B) Clostndium novyi (C) Closintlttim 
se-pticiim}^ * and (D) Clostridium sordelhP^ 
maj be listed together as the other gas gan 
grene organisms They can be readilj dis 
linguished from C welchu bj their cultural 
characteristics and bj their neutralization 
nith specific antitoxin The\ all produce gas 
gangrene and are frequentlj present with 
C uelchu in se\ere war wounds When 
these organisms are present alone the le 
sions which they produce are edematous 
rather than gaseous Crepitation usually 
cannot he felt unless C welchn also is pres 
ent Its pre«encc must always be suspected 
m wounds contaminated by soil or fecal dis 
charges or when edema or crepitation is 
present Infections with gas gangrene organ 
isms are so alarming m the rapidity of their 
spread and their high mortality that often 
treatment must be gnen before the causa 
Ij\ e organisms can be isolated and clasaified 
The surgical treatment of the ^•a^IOUs types 
of gas gangrene is the same and dou polv 
valent sera are available for use until the 
causative organism can be identified Then 
the specific antiserum should be used After 
adequate surgical measures ha\e been used 
to remo\e all in^obed tissues m cases of 
,gas graryHcive the wound should be treated 
dailj with 1 creamy suspension of effectnc* 
zinc peroxide powder suspended in distilled 
water care being taken to effect contact 
with e\ery part of the wound Although all 
of the gas gangrene organisms are essen 
liallv toxm formers producing true exotox 
ins which are rapidly disseminated through 
out the bodj they are invasive also and 
spread extensively in the tissues But 
strangelj enough onl> as death approaches 
or after death is it possible to cultiv ate these 
organisms from the blood 

(E) Clostndium tetani is also a spore 
forming gram positiv e anaerobe but it is 
less wndely distributed throughout nature 
than the gas gangrene organisms It is less 

* At the present lime effective zme peroxide is 
mnnufactured oi ]y by the Du Font Cbem cal Co and 
Inbutecl bj Merck and by Mallinckrodt 


often found in the human intestinal tra^j^ 
than C ticlcbii but is fairlv common amopg 
persons who live in close contact with bore^^ 
or cattle’® Fertilized soil is the commonest 
source and the organisms must be antic, 
pated m wounds contaminated with soil A,s 
IS thecaie with the gas gangrene organism*; 
C tetam is almost alwajs accompanied hv 
other organisms and the associated orgat^ 
isms generally plav a part in the establisl, 
ment of the tetanus bacillus Unlike the 
gangrene organisms C tetani does not ir, 
vadc the bodv it remains at the site of ei\ 
trance and produces its toxin which has ^ 
selective aflinitv for nerve tissue and poss, 
bK for muscle abo It has been generally 
accepted for 5 ears that the toxin passes up 
the motor nerves to the cord but Abel an,j 
his associates ® have cast some doubt on this 
Iheorj They believe that it attacks muscle 
direcll> and parses through the bmiphaties 
to the blood stream and thence to the cen 
Iral nervous sjstem involving especially the 
motor cells of the cord The surgical treat 
ment of tetanus is largelv prophv lactic The 
debridement of the wound the removal of 
foreign bodies and the scrupulous cleansing 
of the wound along with the admmistratioii 
of antitoxin arc essential If tetanus 
made its appearance complete extirpation of 
the focus IS of utmost importance m orde^ 
to slop the manufacture of the poison amj 
give the antitoxin the best possible chancy, 
to neutralize the toxin already liberated 
Tetanus antitoxin is generallv indicated as \ 
prophj lactic measure in all puncture wounds 
(See s«:tion on Tetanus ) 

(II) Gram Negativ e Bacilli — ^There art 
a number of anaerobic gram negative bacill^ 
which do not form spores but which arc. 
definitely pathogenic Thej belong to the 
bacteroides and necrophorus groups Thej 
are of some importance m sjmbio«is with 
other organisms in peritonitis and m chronic 
ulcerations and are associated with if not 
the cause of certain forms of chronic u) 
ccrative colitis The whole group requires 
further studj 

in ‘Microaerophilic OrgvMsms 
The microaerophilic bacteria form a lit 
tfe known group of organisms which arc 
intermediate between the anaerobes and 
aerobes Thev grow best in an environment 
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with a diminished owgen tension at least 
when they are first isolated from the human 
bodv Thov may perhaps be aerobic oi^n 
isms which ha\e become modified bj living 
for a time in the intestinal tract or in lymph 
glands Such organisms are frequenth missed 
with orchnn^^ methods of cultivation or 
ma\ grow sparseK atrobicall5 Twotvpesof 
chronic infections have onl> fairly recentlv 
been recognized as being due to these or 
ganisras 

A Streptococci — Tlcmolytic mteroaef 
ophlic streptococci have been found in pure 
culture in certain chronic ulcerative non 
gangrenous lesions which generallv occur on 
tlxe abdotttiual wa.U but vvluch. maj, develop 
on anj part of the bod\ surface Thev arc 
characterized bj an extensive ulceration 
with undermining of tlie skin and the de 
veJopment of sinuses which burrow down be- 
tween the muscles into the pelvis or groin 
or into the vulva or scrotum These inftc 
lions have in the past existed for months or 
even jears with gradual progression until 
dcith ensued as a result cither of the ero 
siou of blood vessels or of amyloid change*? 
m the liver spleen or kidneys Recenllj 
however it has been found that in these 
cases there is a favorable response to local 
treatment with zinc peroxide and the out 
look in such cases m tlic future is decided!' 
favorable (See section on Chronic Under 
mining Ulcer ) 

Non TJemolyUe MicToaerophilic Strepto 
COCCI — Similar organisms which are not 
hemolytic but which tend to produce met 
hemoglobin on blood agar plates have been 
found m verj chronic gangrenous lesions of 
the abdominal or chest v\all following the 
drainage of peritoneal or pleural abscesses 
The lesion is extremely pamful and spreads 
slowly with a zone of adherent gangrenous 
slough without extensive undermining and 
burrow mg or the formation of sinuses such as 
occur m the condition described above Out 
side of the zone of gangrene there i:> a 
raised purple necrobiotic zone and bevond 
this is a red hypcrcinic zone in which the 
organism can be found m pure culture lu 
the gangrenous zone it is always associated 
with a staphylococcus This disease setms to 
be a synergistic mficlion in which the strep 
tococcus whidi alone is apparently non 
P'dViogemc m vomt wav paves \\ie wav 


the gangrenous action by the staphvlo 
coccus®’" (See section on Chronic Gan 
grene) 

SninocnFTFS 

The Treponema palhdum of svphilis can 
hardly be said to cause surgical infection^: 
although sv^ibilitic lesions are frequentlv op 
eratctl on when there has been a mistake m 
diagnosis On the other hand some of the 
spirochetes such as T macrodentium and 
T microdenitum and spirilla of the mouth 
frequently find their wav into dental ah 
scesses which may spread to the cervical 
lymph glands or to tlie lungs and produce 
(quI sttveUmg absttsses Tbtx fiequeTi^lx oc 
cur also m foul infections of other parts of 
the bodv especially of the hands following 
human biles Such cases are helped bv the 
intravenous administration of nco^alvarsan 
but frequentlv surgical drainage or nrapu 
tation is also required Zme peroxide is usu 
ally effective m eradicalnic these organisms 
in foil! snulling dental infections and human 
biles 

\ IIiriiEn MiCTio oiirvM^MS 
V ACTisoMvcETt*? — (Scc soclion on Ac 
tinomycosis ) 

B BLASTOxn exTES — (Soc scctiDH on Bhs 
lomy costs ) 

c coccroiomes — (See section on Coc 
cidioida! Granuloma ) 

D spoROTmciiA — (^cc scctioii on Sporo 

tricho'is ) 

POSTOPEILVTIV E SUHGICAL IVFECnOXS 
In the 'second part of this section the fac 
tors have been discussed viliich favor or 
minimize contamination of an operative 
v\ound There are also certain disturbances 
of the normal phvsioJogy which occur diir 
mg or after an operation which favor the 
establishment of infection m other parts of 
the bodv These affect chieflv the respir 
alorv alimenlarv or urinary tract 
A Uespiralorv Posloperalivelnfcctions 
— During almost all general ancsthclics tnd 
to a less extent with the action of sedatives 
or narcotics preliminary to local or spurn! 
anesthesia there is diminution or stipprcs 
Sion of the cough reflex rrcquenllv a par 
tide of mucus or food or a drop of water 
cttUcis tixe larynx and trachea m a normal 
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person who Ins not receded inj medica 
tion It almost m\arnblr starts a violent 
coughing attack nlucb quickh dislodges the 
particle and frees the trachea from the of 
fending substance On the other hand it has 
been found that non irritating substances 
such as oils mav run. down into the larjnx 
without starting the coughing reflev Certain 
inhalation anesthetics cause increased sali\a 
tioii and increased depth and force of res 
piration fa\onng the entrance of mucus into 
the trachea and bronchi ith almost an> 
anesthetic it ina\ be assumed therefore 
that organisms and mucus from the mouth 
and sometimes blood become lodged in the 
respiralon tract below the glottis — the po 
sition being determined bv the depth of the 
anesthesia the size of the particle and the 
other factors preMoush mentioned Fur 
thermore sedalnes narcotics and aneslbet 
ICS as well as pain limit the excursion of 
respiration and lessen the aeration of the 
lungs Small bronchi or bronchioles particu 
laris m the bases of the lungs then become 
shut off and the air in the aUeoh which 
they siippls becomes absorbed Atelectasis 
results and if organisms are present the 
opportunit% is gi\en for them to muUipU 
and produce their poisons If the^ arc suf 
ficienth Mrulent to resist the phagocatic ac 
tion of the lining cells thev ma\ destro\ 
the cells and ln^ade the tissues prodlucmg 
bronchitis lobular or lobar pneumonia or 
occasionalh pulmonarv abscess The pneu 
mococci which are frequentU present in the 
mouth are the organisms most hkeh to pro 
duce these infections especial!} the pneu 
monias but the other organisms also ma\ 
plaj a role in the bronchitides and lung ab 
scesses The latter conditions frequentK re 
^eal the presence of anaerobic or micro 
aerophilic streptococci or the oral spirochetes 
and fusiform bacilli Sometimes bacteria are 
con\e\ed to the lungs in pulmonarj emboli 
from infected foci Eieu if sterile an em 
bolus ma\ produce an abnormal area in the 
lung which fa\ors the establishment of or 
ganisms introduced from aboie If the em 
bolus IS germ laden infection almost ine\i 
tabu deielops 

Efforts should be directed to minimize the 
occurrence of these infections In certain op 
erations the anesthetist mai maintaw the an 
estliesia at a le\ el which does not compleleK 


obliterate the cough reflex Use of CO and 
0-. inhalation after operation has been ad 
located to increase the amphtiide of re- 
piration and to free the bronchi from accu 
muJated mucus Binders which limit the 
mo\ement of the lower ribs should be 
a\ oided and ev erj effort should be made to 
restore the norma! ph\siolog\ as soon as 
possible Attempts haie been made to mini 
mize the bacterial content of the mouth and 
throat before operation bj the use of \arious 
antiseptics but so far none has proved effi 
cacious Further efforts should definilel} 
and constantlj be made in this direction 
until something has been found which will 
roadih diminish the number of poslopera 
tive respiraloTj infections ^Vhen Ihcv occur 
Ihcv readilj respond in most instances to 
appropriate doses of sulfadiazine or sulfa 
thiazole 

B Ahmentarj Postoperative Infections 
— Occasional!} postoperative tonsillitis de* 
vclops following mlnhtjon anesthesia but 
onJi rare!} after rectal or local ane*'the»ia 
Almost alwavs the organisms which ore ac 
live m thc*e cases were present in the 
patients throat before operation but occa 
sionallj the} arc introduced if a tube or 
metal airwa} is used These objects mav 
traumatize the tonsils and the churning of 
the pharvngcal mucus mav favor the inva 
Sion of the organisms Posloperativ e parotitis 
is a distressing complication of frequent oc 
currence m debilitated persons It seems to 
be favored by drjness of the mouth The 
offending organism is almost alwavs the 
hemolvlic Staphi/lococcvs avreua The or 
ganism probably reaches the gland by wa} 
of the duct although it is surprising that 
other organisms more common in the mouth 
do not occasionallv cause parotitis One can 
onlv surmise that the parotid gland is par 
ticularlv su'sceptible to the staphvlococcus 
The esophagus stomach and duodenum 
are not often affected by bacteria! invasion 
after operation Paralytic or mechanical 
ileus however mav have a bacterial ele- 
ment The stasis of intestinal contents in 
evitab!} causes retention of irritating sub- 
stances both chemical and bacterial in 
contact with the mucous membrane which 
IS stretched b} the accumulation of gas and 
compromised bv a diminished blood supph 
The amount of ahsoqilion from intestinal 
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distention his been a matter for debate and 
experimentation Tlie facts are little known 
but the possibility of a hr^rc bacterial factor 
m the production of clinical s\mptoms can 
not be denied The frcquenc\ of rectal imta 
tion from the mechanical apparatus used to 
o%ercome postoperatne distention occasion 
alK fa^ors m\asion of the perirectal tissues 
b\ intestinal bacteria uith subsequent ab 
scess formation This possibility should al 
ways be borne in mind and rectal treatments 
should not be continued longer or earned 
out oftencr than is absolutely necessary 
G Unnarj Postoperatiye Complica- 
tions — rrequcntly after an operation in the 
loyyer abdomen or on the pchic floor or 
perineum the reflex spasm of the sphincter 
of the bladder preyents evacuation and rc 
suits in retention of urine and distention of 
the bladder This maj become so painful 
that it must be relieved bv catheterization 
It IS difllciilt if not impossible to sterilize 
the meatus of the urethra and consequently 
anv instrument is certain to carry organisms 
into the upper urethra or the bladder If 
distention occurs ajjain or if the bladder fails 
to empty compIetel> the organisms may be 
retained they mav grow m the urine and 
invade the bladder y\all Tliev maj invade 
the ureters also either bj entering the me- 
atus and infecting the urinarv column or bv 
passing up in the wall Thus pvehtis or 
pyelonephritis mav develop Infection occurs 
lu a large percentage of patients vyho require 
catfteferrzafion The ar^nesms at<^( o/tex 
found are the Boat coh and intestinal green 
streptococci both of which apparcntlj grow 
readily in unne Obviously catheterization 
is to be avoided if possible and always per 
formed y\ith the utmost care in order to 
minimize the introduction of organisms It is 
also important to prevent the collection of 
residual unne and to remove speediK the 
contaminating organisms before they can 
gam a foothold T\hcn they are once eslab 
Iishcd it IS difficult to eradicate them but 
this may be done 1)\ assiduously flushing 
the bladder vvitli all aline diuretics altcrnal 
mg with acidifying antiseptics or if that 
fails by the u-^e of an appropriate and po 
lent bacteriophage Rtccntlv sulfathiazole 
has been found to be cfTcctiyt against cer 
lam strains but it is mcfTcctiyc aaam I 
otfitrs ^^hcn given bv mouth it is dim 


2t) 

mated through the kidneys if Ihcv arc not 
diseased in sufficient concentration to in 
Iiibit the grow th of the organisms matenanv 

HOW DO BACTERIA EXTER THE BOD^ ’ 
The human body is covered bv a layer of 
honiifled epithelium of varying thickness 
wliicli is punctured by the ducts of the sweat 
and sebaceous glands and by the hair folh 
clcs At the orifices of the body the skirt 
joins vnth mucous membrane which lines 
llic inner surfaces of the alimentary res 
piratory and genitourinary tracts and the 
conjunctival surface of the eyes On the sur 
face of the mucous membrane the ducts of 
various glands pour out secretions saliva 
mucus bile gastric and pancreatic juice 
unne and various minor glandular secretions 
of the respiratorv and alimentary tracts 
Bacteria cannot penetrate tlic horiiv layer of 
the skin but certain species such as the 
staphylococci are able to live m the ducts 
and nmv at times grow there and produce 
poisons Such to\ic products may then have 
tlie power to destroy the thin layer of 
epithelium lining the duct and permit tlie 
organisms to enter the subepithehal layers 
Organisms which cannot grow metabolize 
and proilucc ly tic substances on or in the 
skin must await some mechanical force to 
transplant tlicm into the deeper layers On 
the surface of the mucous membranes par 
licularlv of the alimentary tract are sub 
stances which can be utilized by a large 
at/mber d hvrtwrf spccfes /<?r ffiw} uh.xvV 
will permit them to grow and mclaholizi 
and give off poisons or waste products which 
may injure the surface epithelium At the 
same time the inner surfaces of the body arc 
subject to minor injuries which carry the 
surface organisms into the deeper tissues It 
may be said in general that bacteria ii'«ually 
enter into the subcutaneous tissius through 
breaks in the conlimnly of the skin rather 
than through an erosion of the surface by 
hacltnal products and bacteria enter the 
submucous li suca through the erosion of the 
surface bv bacterial products rather llian 
through yyound-^ hurtlicrniore there arc cer 
lam physiologic change^ in the surface of 
mucous incnibranes which may render them 
liable to the in\asioii of bacteria lor ex 
ample the congestion that occurs in the 
navil mucous mcinhranc in response to me 
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clnnicil chemical or thermal stimuli ren 
(lers it more permeable than when it is not 
congested Simihrh m the genital tract the 
lining of the uterus after menstruation or 
parturition is more liable to penetration 
organisms than it is normally The conges 
lion of the mucous membrane of the urethra 
during intercourse probably renders it more 
permeable to gonococci than it would be 
normally In the alimentary tract there i5 
aln avs a certain amount of indigestible ma 
terial which mav traumatize or puncture the 
mucous membrane and permit organisms to 
enter It is generallj believed howeaer that 
taplioid cholera and dysenterj organisms'^ 
as well as the tnbeicle bacillus ma^ pass 
tlirouglTan intact intestinal wall Any ob 
stniction to the onward flow of the intestinal 
contents increases the possibilities of me 
chanical and chemical injurj because of the 
greater time of contact of the irritating sub 
stance and because of the pressure exerted 
on the intestinal wall bj the accumulated 
fecal fluid and gases Tins may result in the 
cutting off of the blood supplj so that the 
surface cells mai die disintegrate or be torn 
apart 

How Deep Blust a Wound of the Skin 
Be to Permit the Entrance of Organisms'^ 
— ^The basal layers of the epidermis consist 
of round or poljgonal cells which ha%e nor 
mal nuclei and are connected to neighboring 
cells by cellular bridges No blood aessels 
enter the epidermis but there is a circula 
tion of Ijmph beneath the bridges which 
nourishes the cells for the first few lajers 
Higher up the cells become smaller and flat 
ter they begin to lose their nuclei and lhe\ 
become packed closelj together Still higher 
thej lose their nuclei and become compleleh 
keratinized Any cut or abrasion which pene 
trates to the lajer around which fluid is cir 
culating raaj cairj organisms into these 
intercellular spaces They may then be car 
ried off in tlie current directly or may lodge 
in these spaces colonize and produce poi 
sons which erode capillaries or IjmphaticS 
and pave the waj for deeper penetration bj 
the organisms 

DO BACTERrA SPREAD WITHIN 
THE BOD\ ’ 

IMien bacteria pass the first barrier either 
because thev lave produced an erosion or 


because thej have been earned m through 
a wound thej reach the subepithchal tis 
sues If purulent disci arges have been m 
trodiiced directlj from another human 
source the dose of organisms may be large 
and accompanied bv toxic products winch 
may injure the tissue cells at once Ustiallv 
however the dose is small and the organ 
isms have come from an entirely different 
environment If thej are to produce an m 
feetjon the organisms must maintain them 
selves in the face of hostile forces namelj 
the tissue fluids the blood and the phago 
cytic Cells As a rule the bacteria are 
promptly destroyed but if a few survive 
they will presently begin to multiply Ti 
nallv a colonv of organisms is produccvl 
and the waste or toxic products accumulate 
If these products are fluid they may diffuse 
outward m all directions The fluid mav 
attract or repel leukocytes and according to 
Its concentration may be destructive to the 
neighboring tissues and cause liquefaction 
thus producing a little fluid space around 
the colony Organisms may then be carried 
away from the surface of the colony by the 
currents of fluid circulating about the col 
oiiy These organisms will be stopped for a 
while however b\ some intercellular fibrils 
or by the endothel al lining of capillaries or 
Ivmpliatics As the lymphatic system is 
closed thev cannot enter the Ivmphatics di 
rectly They may however be picked up by 
the wandering cells of the blood or by the 
endothelial phagocy tes and may be de- 
stroyed or carried into the capillaries or 
Ivmphatics If phagocytosis does not take 
place the organisms may multiply and pro- 
duce a new colony at a distance from the 
parent colony the whole process perhaps be 
ing repeated there The bacterial products 
besides liquefying tissue frequently cause 
thrombosis of capillaries and then there may 
be subsequent invasion of the clot by the 
liquefaction of the lymphatic or capillary 
wall As the clot increases in size within the 
vessel the bactenal invasion follows until 
the next larger vessel is reached Then this 
radicle may become thrombosed or pieces of 
the infected clot may be tlirown off into the 
lymph or blood stream and carried to the 
next narrow portion of the capillary be<l 
either in the lungs or the liver If there are 
individual organisms or bits of blood clot 
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A\hich 'irc srmller than the capilhries, they 
nia^ pass through the lungs to the pulmo 
inr.\ \ eiiis and then, coursing through the 
heart, maj be thrown off into the arterial 
«iulc and caught in the peripheral capillaia 
network or destroyed in the blood If 
caught, they may again start a metastatic 
colony with a repetition of this process un- 
til death ensues Tor further details regard 
ing these inlertsting processes of infection 
the reader is referred to Zinsser’s book'*^ 
and to the author’s chapter in Nelson’s 
I oose Leaf Surgery 
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CHEMOTHERAPY IN SURGICAL 
INFECTIONS* 

INTRODUCTION 

Until 1935 the terra cbcmothenp\ was 
Krgeh limited to the topicil use of inli 
septic agents in ^%ounds It ln«! been oidv 
since then that chemotl erapeutic igenls 
cffectixe in the sense that Paul Ehrhch first 
used the term ha^e become lAailable Elir 
lieh coined this term to signifj the de 
struction of special di ease-producing li\ mg 
agents within the bod\ of the diseased be 
mg but in practical usage the term has 
been limited to the cmploaracnt of agents 
nhich maj be administered sastcmicalK 
which ^Mll retain their acti\itv against bac 
teria in the body and which will be frans 
ported bj the circulation to the site of the 
infection and there proiide a direct attack 
on the bacterial parasites It is probabK de- 
sirable to continue to apph the term anti 
septic to agents which raa\ be used onU 
in sterilization of skm or in topical anti 
bacterial therapy of open infected wounds 

In attempting to disco\er drugs which 
would aid the animal host to combat infcc 
tion Ehrlich faced a problem of great com 
plexity but he approached it with decided 
mgenuits In the treatment of infections he 
was impressed bi the possible usefulness of 
the aniline djes which were origmalU intro 
duced b\ lus cousin ^eigcrl for selcctise 
staining of bacteria in the tissues Ehrhch 
"V dse wUveh. could. %clecUveli 
stain bacteria in the tissues might also pro- 
duce a «elcctne to^c effect on these bac 
tern In pursuing this quest Ehrhch pushed 
aside the pessimistic attitude toward chenio 
therapj winch prea ailed at the opening of 
the 20th century His distinguished con 
temporary ion Behring had «aid It can 

• The grow ng mpe rlanee of chemotl erapj n the 
prevenUou a 1 treatment of surgical infect ons has led 
to the preparat oi of ll s «peaal ««t on oi tl e soI>- 
jecl ObvousJ It HDuIl be impossible nU n such 

I m U lo prese I all of the subject matter on chFHio> 
thenip\ wl ch si ould be understood bj ind Tiduals en 
gaging ID tl e adm nL tration of these drugs It is the 
purpose of ll s sect on s mplj lo oSer a broad view of 
the feld and as far as pos& ble to supply lie rational 
bas 3 for select on and a Im nistralion of tl e drugs n 
tl e pnnnpal tj-pes of suipcal infections Tl e b bli 
©graph includes a nun her of pubFcalons lo vh ch 

II e st le I s referred for supplementar> read ng 


be regarded almost as a fact that the li «uc 
of man and animals are man% times more* 
su«ceplible to the poi«onous effects of di* 
infectants than are an\ of the bacteria 
known at present therefore before the 
antiseptic has a chance either lo kill or to 
interrupt the growth of the bacteria in tl c 
blood or m the organs of the bodt the m 
fected animal itself will be killed The pe«M 
mism of him who declared that disinfection 
in the living bodv is for all times imposaihle 
appears to be onit too justified Actualh 
Ehrlich ne\er succeeded in de\ eloping a 
drug which could be used in the treatment 
of bacterial infections in man He did show 
that tn^pan red was a drug effectJ%e m com 
baling experimental trspano omal infection 
of mice and subsequcnt!\ he made his bn! 
liant d^sco^erJ of salvarsan which rcNolu 
tiomrcd the management of svphilis and 
\ery significantlv prepared the ground for 
the disco%er\ of sulfonamides bv his fellow 
couDtrxman Domagk m 1913* 

Sulfonamides — It is of interest lint the 
first sulfonamide drug prontosil was a red 
d\e of the so-called azo formed 

through the combination of chnsoidin with 
sulfanilamide Sulfanilamide had been s%n 
the'izcd in 1909 but for more than lwcnt> 
aears it was emplo\cd onl% m the dje m 
dustrj as a means of increasing the fastness 
of aniline d>es for wool protein Apparenth 
the German workers were not aware of the 
fact later brought to light b% the French 
investigators Monsieur and 'Madame Tre 
fouci that the effectiveness of prontosd was 
due to the sulfanilamide m the molecule and 
that the sulfanilamide split off from the di e 
as a re ult of the action of cnzvmcs m the 
bod^ fluids and then circulated m free and 
active form This explained the interesting 
fact that prontosil itself was inactive in the 
test tube whereas sulfanilamide enjojed a 
verv considerable degree of activitv again I 
certain tvpes of bacteria in Mtro 

Considerations of «pace do not permit m 
eluding m this chapter a detailed account 
of the historical development of the sulfon 
amide drugs It is important however to 
call attention to the major contributions of 
Leonard Colebrook and his colleagues*-* m 
defining the possibilities and limitations of 
sulfonamides m the treatment of one tvpe 
of severe hemoivtic streptococcus infection 
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namcl\ puerperal sepsis Colcbrook 'Rts re- 
sponsible for the following observations 
Tirst after treatment with prontosil or sul 
fanihmide the blood of the patient became 
rapicllj endowed with the capacitv of killing 
many times the number of hemoh tie strep- 
tococci that would be killed bv the blood of 
a normal subject or the blood of an infected 
patient prior to receiving the drug This 
served to explain in a general wav why the 
sulfonamides were effective as chemolhera 
ptutic agents Second he observed that llie 
bacteria were not all destroved m the both 
b\ the action of the drug and he corrcctlv 
inferred that the major role of the sulfon 
unides was to interfere with the abihlv of 
hemolvtic streptococci to niultiplj in the 
bodj but that the actual clearing of bac 
torn from the infected area occurred 
through the continued operation of the ini 
munit^ mechanisms of the patient He 
pointed out that sulfanilamide treatment 
was most effective in dealing with the true 
HIV asjve factor in hemolv tic streptococcic in 
fections namelv the multiplication of strep 
tococci in blood and in tissues of fairU 
norma? architecture It was later observevl 
bj American workers^ '' that the use of su! 
fonamides in the bodj was limited m pro- 
portion to the amount of breakdown of 
tissue winch occurred at the site of the in 
fcction and that necrosis and suppuration 
in the infectcal area resulted m liberation of 
substances which were specificalK anlag 
onistit to sulfanilamide both in the bodv 
and in the test tube ns well These funda 
mental principles developed bv Colcbrook 
and others have conlinti^ to apph to the 
field of sulfonainidt thcrapv even in the 
face of the development of ninnv new drugs 
enjoj mg a range of acliv ity far greater than 
that of siilfamiamide it«elf Bv 1942 both 
sulfathiarole and sulfadiazine had been dis 
covered and had been found to be cffcctne 
not onlv against most streptococcic mfec 
tions but against pncumococcic incningo 
coccic and gonococcic infections as well 
with the use of these drugs il appeared that 
mortahtv rates from peritonitis and from m 
ftction m accidental wounds woul 1 be sig 
nificantlv reduced and the ntlilude c\ 
pres ed bv von Behring in 1904 had been 
replaced bv a sense of confidence that still 
newer drugs would be found which would 
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have curative action in all tvpes of bactcrul 
infections 

The sulfonamides arc limtled m their iisp. 
fulness m surgical infections in several iivi 
portant wavs In the first place most of tljp 
so called surgical infections are character 
ized at some stage in their development b\ 
the presence of a suppurating focus of infv'c 
tion m soft tissue or bone If the sulfanfi 
amide is administered at a siifficicnllv carU 
stage m the development of the infection 
namelv before tissue breakdown has Oc 
curved through action of hictenal enz^mgs 
and interference with blood supplj the fur 
Uier progress of the Ic ion luav he checked 
however once breakdown of tissue has on 
curred the drugs are incapable of cITecting 
the further destruction of bacteria in the 
focus and it becomes necessary to resort to 
surgical methods of eradicaling the lesion 
The next important limiting factor of sulfon 
amides in the treatment of surgical mfee 
lions derives from the comparativelj Ion 
degree of acln itj* of sul/alhiazole and siij 
fadiazine on the Staph j/hcoceus aureus The 
overwhelming majorit> of the infections 
which arc called surgical arc due to this 
particular organism including boils carbiin 
clcs acute and chronic osteomyelitis and 
most infections in operative and accidental 
vvoiiods Mtliough the administration of 
these drugs has undoubtedly aided in effect 
mg the localization of these infections and 
has probablv reduced fatality rales ns a re 
suit the fact remains that the usefulness of 
sulfonamides in those lesions falls far short 
of what could be hoped from the idtal 
chtniolherapeutic agent, consequentiv, the 
development and use of penictUin is of great 
significance in the field of surgical mhctioiis 
Penicillin —Unlike the sulfonamide^ pen 
tciUtn IS not inhibited bj the products of 
tissue breakdown and it is lugblj active 
against slaplivlococci when il can b(. 
brought into contact with them Pcnicilliri 
was actual)} discovered bv Alexander 1 km 
mg® m 1020 when he observed that acei 
dental conlainmation of cultures of Stajh 
ourcMS with the mold rcnicillium noia1uit\ 
resulted in destruction of the staphylococci 
lit assigned the name jitnicillm In the 
secretion of this mold which coulamctl the 
active antibaelcnal agent Being impnssrd 
bv the lack of toxicitv of piiiicilliu against 
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nnjmnls and against leukocjtes m Mtro he 
speculated on the possible usefulness of pen 
jcillin jn the treatment of infections The 
spirit of nihilism m respect to the possibil 
ities of chemotherapv was so strong at that 
time that his ^\o^k lay dormant for more 
than ten years — in fact until after the wave 
of enthusiasm for sulfonamide therapy had 
passed its peak The demonstrable useful 
ness of the sulfonamides eventually dispielled 
this altitude of nihilism and with the war 
as an added impetus Fleming s work was 
finally followed up bj a group of investi 
gators at Ovford XJni%crsity m a senes of 
studies commencing in 1940 These workers 
(Tlorey Cham Abraham and others’ ®) 
succeeded in producing enough of the active 
agent to permit treatment of expenmental 
infections m animals and they found that 
Fleming s intimation of a possible Iherapeu 
tic usefulness for penicillin was actually 
capable of realization After they had ob 
tamed encouraging therapeutic results in the 
treatment of staphylococcus infections m 
man it became a matter of great war time 
urgency to w iden the scope of investigations 
on penicillin and to solve the problem of 
large-scale quantity production of this drug 
Success in both aienues of work was rap 
idly achie\ed both m England and m the 
United States By the spring of 1044 the 
scope of usefulness of penicillin m clinical 
infections had been extended well beyond 
the field of staphylococcic infections alone 
t}ie pemcjJJjn beinff jnn»- 

diiced were sufficient not only to meet the 
needs of the armed forces of Great Britain 
and the United Stales but also to permit ex 
tensive clinical in>estigations of infections 
in civil life as well 

Modem chemotherapy then has been de 
\ eloped around the utilization of these two 
ty^pes of agents namely sulfonamides and 
pcniciIUn Both types of drugs possess the 
characteristics which are essential m the 
treatment of establ shed infections m the 
body both are of a sufficiently low order of 
toxicity to be of practical value in the treat 
ment of infections m man and both possess 
the property of being active in the test tube 
and retain this actnity against bacteria in 
surgical infections when they are present as 
constituents of the curculating blood and 
tissue fluids In this respect the sulfonamides 


and penicillin are radicalK different from 
most of the chemical agents which are toxic 
to bacteria including the so-calfed antisep. 
tics In thinking of these drugs it is of the 
greatest importance at all times to keep m 
mmd this fundamental distinction 

THE BASIS OF CHEJfOTHERAPY 
In the action of a chemothcrapetilie agent 
m the bodv there are mvoUed three main 
sets of \ariables The bacteria act on the 
host this is the infection The drug acts on 
the bacteria by definition The drug usu 
ally produces some effect on the host this 
constitutes the third side of a triangle of 
chemotherapy There are other additional 
actions which are included within the scope 
of tins triangle The host responds to the 
presence of bacteria through the operation 


F’j' 9 — TJe (ranetc of chrmolt erapv 
Bacteria -♦ Host 

of the mechanisms of immunitA The ho»t 
jearls to the drij^g and jaiccpeds Id a ^realo 
or lesser extent m mactnatmg or neutraliz 
jng the activity of the drug Finally th^ 
bacteria may also act on the drug and mod 
ify its chemical properties and its activity 
This triangle of chemotherapy compris 
ing a highly complex scries of reactions i% 
illustrated in Fig 9 Some of these re'icttonss 
will now be discussed in detail 
Bacteria produce deleterious effects on thei 
host in three principal wavs each one ot 
which is so closely related to the others 
that none may be consi lered as an entirch 
separate or distinct effect 
Invasion of the Host — First bacteria 
which are truly pathogenic must possess 
the ability to multiply m the tissue fluids 
of the host utilizing the available nutrient 
constituents of the host fluids m their met 
abohsm and to a varying extent modifying 
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the host constituents to suit thcu- own met 
aboJic requirements Some of Mclewa 
are more capable than others of cirrjing 
out such processes for example the clos 
tridia through the activity of their metabolic 
products arc able to maintain the re<luced 
le\cl of oxidation reduction potential which 
thev require in order to maintain their 
groivth actiMtv Ilowcxer m order to pro 
duce these metabolic products which are m 
effect toxins it is essential that the or 
ganisms continue to multiply When the 
hemol^ tic streptococcus produces a rapidly 
spreading infection in the bodj as seen m 
erjsipeHs or cellulitis the organisms mul 
tipfj at a prodigious rate with an estimated 
generation lime of less than thirty minutes 
Through such geometric progression there 
occurs an enormous increase m the tola! 
number of infecting bacteria within a period 
of twenty four or forty eight hours When 
the organisms multiply as rapidly as this 
time docs not permit the deNclopmcnl of 
suitable barriers against the acliie spread 
of the infection bacteria make their wax 
into circulating fluids such as blood and 
Ivmph and are carried widelj throughout 
the body producing bacteremia The hemo 
lytic streptococcus is undoubtedly the or 
ganism with the greatest predilection for 
producing bacteremia Staph aureus multi 
plies at an equal rale but it tends to exokc 
n more complete local reaction at the site 
of the infection An inflammatory barrier 
in the Ijssuci. around the site of infection i» 
created rather early and the likelihood of 
widespread dissemination resulting from the 
infection is therefore not as great as is the 
case xxith the hemolytic streptococcus It is 
in meeting the prdblcm of mxasixe infection 
of those ty^ies that the sulfonamides and 
penicillin produce their most dramatic 
effects 

Toxemia in Infection — Bacteria not 
onlx invade the ti'«sues of the host but also 
tend to elaborate toxins which produce m 
jurv to the host in a xanety of wavs As 
has already been mentioned certain of 
the'^e toxins are to be considcrtd metabolic 
products of the organisms which are essen 
tial to them m maintaining proper cotidi 
tions for their further multiplication and 
adaptation to the host These toxins are of 
two mam varieties 
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Exotonns — ^First are the so-called exo 
loxms which are filtrable non protein 
products of bacterial growth of which the 
erylhrogenic toxin of the hemoixlic strep- 
tococcus IS a good example Diphtheria toxin 
and the toxin of C teiam may also be 
cited The exact mechanisms bx which 
these toxins produce deleterious effects on 
the host are not at all understood this as 
pcct of infection constitutes a very impor 
lant field of investigation which has ns xct 
hardly been touched The organisms pro 
duce these toxins onh so long as they con 
linuc to mnltiplv once the toxin 1ms been 
formed it max be neutralircd bx the pres 
ence in the host of the appropriate anti 
toxin Chemotherapeutic agents will not 
neutralize toxins of these txpes but bx sup 
pressing the abilitx of the organi><ms to 
multiply the further production of such 
toxms IS indu-ecUy reduced bv the chemo 
therapeutic agents 

Etw/otojans —The other txpes of toxin 
are the so called endotoxins These sub 
stances are actually protein fractions com 
posing part of Ihc stniclure of the baclorin) 
cell As bacteria die out or arc destroxed m 
the body these cell fractions become liber 
ated into the medium and are then absorbed 
into the systems of the host Some of them 
are highly lethal in their effects but here 
again the exact nature of their poi«onmg 
actions IS not nt all understood Among in 
fcctions in the general field of surgery a 
good example of such toxemia is ptnloni 
lis due to bacteria commonly found in the 
intestine The colon bacillus is. not a luglilx 
mvasjxe organism in the sen'^e that tin 
streptococcus and staphxiococcus are inxa 
sixe Ilowexei the colon bacillus shares 
with other members of the famih of colon 
typhoid dysentery bacilli the presence m Us 
structure of highly toxic protein fractions 
which play a major role in the j alhogencsi^ 
of peritonitis 'Neutralization of these endo 
toxins by antitoxins is far less rcadih car 
tied out tlian is neutralization of cxoloxins 
here again however lie ability of chemo 
therapeutic agents to sujprc s the growth 
activity of endotoxin producing organisms 
XMlhin the bodx tends to limit the amount 
of toxins produced and this results in 
marked benefit to the patient There is «omc 
exulcncc that sulfonamides max plax a part 
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m neutralizing the actions of certain endo- 
toxins but this uork needs further confirma 
tion 

Local Destruction of Tissue in Infec 
tion — Not onI\ do Incteria in\ ade the bodx 
and produce toxemia of the \arielies de 
scribed but llieir presence in the bod\ tis 
sues and the local reaction of those tissue 
to their presence tend to lead to \ar\mg 
degrees of damage to the architecture of 
the tissues It is this element in bacterial 
infection which is of particular importance 
in most surgical infections for the charac 
teristic which most clearlx separates sur 
gical infections from other tXTies is the 
production of irrexersible damage to the 
architecture of the tissues necessitating 
the replacement of norma! tissue with scar 
tissue m the healing process Surgical proce 
dures must be used to aid m the remoxal 
of products of irrexersible damage to the 
tissue and to facilitate completion of the 
healing of the xvound which results De- 
struction of tissue due to infection occurs 
bj wax of txvo mechanisms first through 
the locallj deslructixe action of proteolclic 
enzxmes xxhich are formed bj the organ 
isms particularlx bj the staphxlococcus 
and bx certain of the clostridia and sec 
ond bx interference with the blood supplj 
xMtlun the infected area Some orgamsois 
produce toxins xxhich act locallv to cause 
thrombosis in capillaries and m blood xes 
sels of exen larger size Operation of this 
mechanism max limit the dissemination of 
the infection but does so at the cost of 
local reduction m the blood supplx and 
subsequent death of tusue in the infected 
area moreoxer the edema which occurs at 
the site of infection produces local tension 
which max cause complete obliteration of 
afferent blood xessels and therebj lead to 
local anoxia and death of tissue Chemo- 
therapeutic agents must be administered in 
time to prexent the lesion from reaching 
the stage of impairing the blood supplx in 
the infected part if thex are to meet sue 
ce sfullx thi'> factor m infection Once the 
blood supplx has been cut off not onlx ore 
conditions more faxorable to the contmua 
tion of local bacterial growth but also the 
access of the drugs to the necrotic area xxill 
be limited to their abilitx to permeate dead 
tissue deprixed of the capillaries through 


which the dnig normally gains access to 
the area of infection 

Chemotherapeutic agents must pnmanlr 
suppre s the abilitx of bacteria to mulliph 
in the intact tissue and in the bodr fliiil^ 
of the ho«t m so doing the toxemia and 
the local destructions of tissue bv the bac 
teria xvill be checked Let Us now turn to 
another side of the triangle and consider 
the actions of chemotherapeutic agents on 
bacteria m the bodv 

DrLG -*• BiCTERU 

Paul Ehrlich hoped that there would be 
found an agent xxith the properties signi 
fied bi the term therapia sterilisan« 
magna I\ith such an agent it xvas hoped 
that the administration of a single large 
do e would bring about the selectixe ma*;^ 
destruction of bacteria xxithin the bodx and 
would result m immediate recox erx of the 
patient from the state of disease produceil 
bj their presence Experience has «hown 
howexer that the chemotherapeutic agents 
xvhich are of xalue m treating infection 
produce their selectixe action on bacteria — 
xxhile sparing the host — b> acting in a sub 
tie xxaj upon some stage of a metabolic 
process upon the continued operation of 
which the bacteria depend for their sur 
xixaJ Thus the action of sulfonamides and 
penicillin is in no sense a destructixe one 
such as that produced by carbolic acid or 
alcohol — agents xxhich produce complete and 
irreversible damage to the slniclure of bac- 
terial protoplasm The true ellect of the 
chemotherapeutic agent is to block comple 
lion of an enzx*me reaction upon xvhich the 
organism depends for its continued multi 
plication so that the organism ceases to 
proliferate when it comes into contact xxith 
an inhibitory concentration of the drug 
This mechanism has come to be termed 
baclcriostasis in contradistinction to the 
bactericidal action of those antiseptics 
xxhich actuallx destrox the bactena on con 
tact with them It i» the xerx sublletx of 
their action vxhich probablv permits the sul 
fonamidcs and penicillin to act on bactena 
m the boJx V chemical destruction of bac 
tenal protoplasm m the bodx xvould un 
doubtedlx be accompanied bv destruction 
of host protein as xxell and the net useful 
ness of the agent xxould be lost thtrebx 
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Sulfonamides —There is i good de'il of 
e\idencc tint the sulfotnnudcs produce 
Ihcir effects on Inctern in the bodN because 
the\ bear a close chemical rcstmbhnce to 
p aminobenzoic acid The htter substance 
IS presumnbl\ essential to bactern and must 
cither be produced b\ them or supplied to 
them m the medium Uhen a sufficient con 
centration of sulfonamide is present in the 
bacterial enMronment the molecules of sul 
fotiamide enter the sphere of tlic chemical 
reactions of the cell u litre b\ masquerad 
mg as molecules of p amiuobenzoic acid 
without possessing the nutrient cliaractcns 
tics of this substance tlicv uTeck the con 
tmued operation of the particular enzjme 
system with ubich p aminobenzoic acid is 
concerned Of interest is the fact that the 
bacteriostatic action of the sulfonamides 
can be suppressed at anj time b} the addi 
tion of a high concentration of p aminoben 
ZOIC acid to the medium Sulfonamide can 
only block bnclcrnl metabolism when the 
ratio snlfonarntde p amirrobetizotc aetd is 
fasorable to the sulfonamide The foregoing 
concept of the mode of action of sulfonam 
idcs was first ad\anced bs ^^ood■>** and of 
scseral theories cstant it is the one uliich 
appears to be most wdelj accepted b% 
students of tins subject The concept of the 
compctitne relationship between sulfonam 
ides and p aminobenzoic acid has conlnb 
uted much to the development of on under 
standing of the nature of chemotherapeutic 
phenomena Another point of considerable 
practical importance in connection with the 
mode of action of sulfonamides is the fact 
that peptone a common constituent of 
laboratory culture media and similar prod 
nets of the degradation of animal protein 
which are present in dead tIs^uc ha\e an 
effect like that of p aminobenzoic acid in 
suppressing the bacteriostatic action of sul 
fonamidcs ^ It was at one time thought 
that tins effect of peptones and other pro 
teolvlic products was due to their content 
of p aminobenzoic acid but a good deal of 
doubt now prc\ails that such an eaplana 
tion is adequate ■\^hatc^cr nia^ be the true 
e\planation of tins tendency of sulfonamide 
iclion to be supprcs«ed m the presence of 
dead tissue it is a phenomenon of great 
practical importance in chemothc^ap^ with 
sulfonamides It eaplams win sulfonamide 
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therapv may be higblv effective m the in 
aasne stages of an infection before protco 
I\tic degradation of tissue has commenced 
and so limits tht sprend of infection m ar 
chitecttirally intact tissues and yet fails to 
influence the persistence of bacteria m ab 
sccsses and areas of gangrenous or suppu 
rating tissue 

Penicillin ■ — Comparatn elv little is know n 
of the caact nature of the action of peni 
cillin presumablv the action is one of e^cn 
greater subtictv because the actual amount 
of penicillin necessary to induce bactcrio 
stasis in the body fluids is less than 1/1000 
as great as the concentration of sulfonam 
ide required to produce an effect of similar 
magnitude It is suggested tint tlie locus 
of penicillin action in the bacterial cell must 
be a mechanism which is more delicately 
balanced m relation to baclern than it la 
in relation to host cells because penicillin 
produces no interference with the metab 
olism of host cells e\cn m concentrations 
seyeral Ihous-ind times that required to sup 
press the growth of bacteria m contact with 
those cells Penicillin is not inhibited by 
p aminobenzoic acid and peptone but it is 
destroy ed by acids by contact with certain 
metallic ions by heal and by the ciizvme 
‘ penicillinase Penicillinase is secreted by 
some of the organisms such as the colon 
bacillus which are resistant to penicillin 
Por this reason the action of pcmcillm 
against susceptible gram positi\c organisms 
may be impeded if gram negative bacilli are 
also present in the lesion 

Host -* BAcrEniA 

The third reaction of major importance 
in the triangle of chemotherapy is the ac 
tion of the host on bacteria Since chemo- 
therapeutic agents simply suppress the abd 
ily of bacteria to multiply and do not atlu 
ally dcstrov them it is apparent that the 
final disappearance of living organisms from 
the infected host must be the result of the 
action of mechanisms such as phagoev losis 
and bactenohsis bv leukocytes and liu 
moral agents normallv present in tht host 
Tht presence of the chtmotherapculic 
agents lends greatly to increase the effi 
eiency of phagocytosis as a clearing median 
1 m "Under conditions of invasive infection 
when bacteria are multiplvmg with unre 
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stnined Mgor m the host the ingestion of 
bacteria bj leukocMes nn\ simpR Icid to 
the destruction of the leukoc\tes b\ the 
bacteria rather than the reaerse B\ pre- 
venting continuous proliferation of bacteria 
within leukocjtes the bacteriostatic drug 
makes effecti\e a mechanism which without 
the drug vould fail to meet the desired 
objecti\e The usefulness of sulfonamides 
and penicillin is therefore greater in tvpes 
of infections and in anatomical locations 
which are characterized bj the deaelop- 
ment of an active phagocvtic response For 
example sulfonamides appear to be of spe- 
cific usefulness m the treatment of mfec 
tions in ca^ ities lined bv serous membranes 
m which inflammation tends to produce a 
particularly sinking degree of phagocilic 
actmly This probabK accounts for the 
clinical usefulness of sulfonamides m treat 
ing mixed infections of the peritoneal caxity 
in spite of the comparativeli low su«cepti 
blllt^ of intestinal organisms to the bacteno 
static action of sulfonamides In some infec 
tions sulfonamide action maj proaide 90 
per cent of the background of recoaery, 
while the operation of iramunitv mechan. 
isms proa ides onlv 10 per cent This is ap 
parentlv the case in pneumococcic pneu 
moma Hoiieaer in other ta-pes of infections 
such as the form of peritonitis just men 
tioned the relative importance of the two 
agents mav be re\ ersed Thus the action of 
chemotherapeutic agents m the bod\ must 
at all times be aiewed as only one of the 
elements m the process of recovery from 
the infection It is of great importance to 
provide as far as possible conditions m 
which phagocytosis and other mechanisms 
of immunity are at optimal effectiveness 
If the surgeon keeps this point in mind he 
will not depend on sulfonamide drugs lo 
destroy bacteria m dead spaces and in the 
interstices of a foreign body within which 
leukoevtes cannot function cfficientlv he 
will make every effort to avoid leaving 
dead spaces and foreign bodies within 
wounds Furthermore when he considers 
the marked inhibitorv effects of the prod 
nets of tissue breakdown on sulfonamide 
TclJon he will not depend on sulfonamides 
to prevent infection of wounds in which 
the tissues have been so crushed by the 
pnmarv injurv or bv surgical procedures 


as lo bring about the liberation of products 
of tissue degradation into the wounds In 
handling wounds he will direct his effort.; 
toward minimizing the sources for the libera 
tion of such sulfonamide inhibiting prod 
ucts ** 

Host ^ Drug 

The neat set of chemotherapeutic phe 
iiomena comprises the mterreactions of the 
host and the drug Tliese reactions are of 
two mam types first those concerned with 
the wav in which the host absorbs trans 
ports and excretes the drug and second thp 
toxic reactions of the host to the drug The 
first set of phenomena constitutes the 
pharmacology of the drug and the second 
the toxicology (For a detailed discussion of 
these topics see Spink monograph ) The 
pharmacologv and toxicologv of sulfonam 
ides and penicillin will be briefly discussed 
in turn 

Pharmacology of Sulfonamides —It is a 
general characteristic of effective chemo 
therapeutic agents that they retain their 
essential chemical integritv after absorption 
mlo the body fluids Obviously a drug which 
reacts rapidly with constituents of bodv 
fluids will probabh in the process lo«e its 
ability to act upon bacteria This consli 
lutes an important reason for the generallv 
un«atisfactory results of attempting to use 
chemicallv active antiseptics agamst bac 
teria in infected wounds 

The sulfonamides are absorbed fairly rap 
irffv from the gastrointesfmaf tract Tfiev 
tend with the same rapidity to be trans 
ported throughout the vanous tissues and 
organs of the bodv and in general thev be 
come distributed with notable uniformity 
throughout the body water Excretion 
through the kidnevs commences promplU 
and proceeds at a rate which varies some- 
what with different members of the sulfon 
amide senes Sulfathiazole is excreted with 
the greatest rapidity sulfanilamide and snl 
fadiazuie being removed at a somewhat less 
rapid rate One of the possible avenues for 
improvnng the effectiveness of sulfonamides 
is through the development of compound', 
which while no more toxic are excreted lc«s 
rapidlv and therefore require «maller and 
less frequent doses Siilfamerazine is a dm;; 
with chemotherapeutic properties quite sim 
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ilir to those of sulfadiazine but one whicli 
apparently eii]o\s the property of slow ex 
crction The sulfonamides appear tn almost 
nil of the body secretions mcluchng snhaa 
tears sweat and wound exudates The con 
centrations of aanous sulfonamides in the 
cerebrospinal fluid offer a rough index of 
the efficiency of their transport Sulfalhia 
role appears m spinal fluid m a concentra 
tion only about SO to 40 per cent of that 
existing in the circulating blood whereas 
the corresponding factor for sulfanilamide 
and sulfadiazine is in tlie range of 80 to 90 
per cent For this reason there is some the 
oretical advantage in using the latter drugs 
in the treatment of meningitis The rate 
of absorption of these sulfonamides from 
wound depots tends to parallel their solu 
bihly^® Since sul/anilamrde is bj far the 
most soluble member it tends to be most 
rapidly absorbed from wounds and from the 
peritoneal cavity Sulfathiazole is absorbed 
watli considerably less rapidity and sulfa 
diazme is so insoluble as to resist local ab 
sorption for many days Tlicse considen 
tions are of practical importance in the 
local use of the drugs in the prevention of 
infections m wounds and burns It is desir 
able to balance the factor of drug concen 
tntion against the need for prolonged local 
action liMiere local concentration is high 
as IS the case with sulfanilamide the druf, 
tends to be non persistent and may be all 
gone within forty eight hours However 
when a less soluble drug such as sulfalhia 
zoic is used the concentration of the drug 
in the fluids bathing the wound may remain 
m the effective range for several days On 
the oUier hand a drug which tends to per 
sist wathm the wound for several days is 
likely to set up a local foreign bodv rcac 
tion which IS undesirable and mav conlrib 
utc toward delay m wound repair 
The only significant chemical modifica 
lion of the sulfonamides which occurs dur 
mg their passage through the bodv is the 
acotvJation of the drug whicli lakes place 
in the liver Once the drug becomes acetyl 
ated It loses its bictcnostatic activity The 
proportion of the drug so neutralized dif 
fers with each member of the scries but is 
not sigmficanllv high with anv of the siilfon 
amides now in common use 
A pharmacologic consideration of major 
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importance is the tendenev of some of tlicse 
drugs pnrticularlv sulfathiazole and snlfa 
diazine to crvstallize out m acid urine The 
process of crystallization within the kidnev 
parenehvnn results in obstruction to the 
formation and excretion of urine and large 
calculi may be formed in the caliccs of the 
kidney This tendency mav be overcome b\ 
maintaining an adequate urinarv output in 
excess of a liter a dav and by the admmis 
tration of sufficient alkali m the form of 
sodium bicarbonate to procerve the pH of 
the urine at neutrality or above In prae 
tice it seems necessary to give approxi 
match 2 0 Gm of sodium bicarbonate every 
four flours in order to aclucvc this objec 
live [The intravenous admimslration of 
1000 cc of one sixth molar sodium r lactate 
solution will usually alkalmize the urme for 
twenty four hours— Ed ] This particular dc 
Ictcrious effect of the sulfonamides is chs 
cussed in relation to pharmacology because 
of Its association vvilli the matter of exerc 
tion of the drugs In the case of sulfadia 
zme It represents the roost important un 
favorable effect of the drug It is not an 
important consideration in relation to sul 
fanilainidc because the solubility of thi 
drug (and of its acctvhted derivative) is 
so high that there is no tendency for the 
formation of crvstals m the urine 
Toxicology of Sulfonamides — ^The most 
important toxic effects of the sulfonamide:» 
arc a result of the development of sensitizn 
lion to one or several membtrs of the group 
A factor of time is required for the develop- 
ment of sensitization and serious reactions 
of this Ivpc will rarely occur unless treat 
ment is continued for more than ten davs 
The reactions take the form (m progressive 
order of severity) of skm rashes drug fever 
bemohtic anemia agranulocytosis and ex 
fohativc dermatitis rortuimtely the order 
of frequency of these reactions rev erscs tlicir 
onlcr of seventy The severe rtaclions arc 
likely to occur only when dnig treatment 
IS continued following the development of 
one of the milder manifestations of In per 
seiisitivitv Therefore if patients receiving 
sulfonamides are v\alchcd carcfullv for the 
development of skin rash fever and pro 
gressive anemia the devilopmcnt of the 
severe and fatal complications may usually 
be forestaffed Once an individual has been 
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sensitized to one of the sulfonimides he 
mij or nia\ not be sensiti\e to inolher 
member of the series but the sensitizition 
tends to be miintiined for long periods of 
time therefore sulfonamide therapv must 
be administtred with great caution to mdi 
Mduals who at some pre\ious time have 
demonstrated any manifestations of haper 
sensitiMtj It IS a matter of considerable 
interest that mdi\iduala amII rarel\ show 
these toxic reactions to sulfonamides until 
after manifestations of actne infection haae 
subsided It is not known whether this is 
merely related to the duration of therapy or 
whether there is some basic immunological 
reason for the lack of association between 
sulfonamide sensiti\ity and actne in\asive 
infection ba bacteria against which the pa 
tient has not yet acquired an immunity 
Pharmacologj of Penicilltn — Penicit 
hn is utilized more efficiently when gn en par 
enteralb than when taken bv mouth Like 
the sulfonamides when injected mtramuscu 
larlv or intravenously it is rapidlv trans 
ported throughout the circulating bodv fluids 
and hmph but unlike the sulfonamides it 
does not appear m significant concentrations 
m saliva sweat tears and spinal Quid Peni 
cillin does not appear to pass readilv across 
endothelial or serous membranes a fact 
which IS surprising in view of its relativelv 
low molecular weight It is excreted with 
great rapidity by the kidnevs and in the 
bile so that a given dose administered in 
travenously mav disappear entirely from the 
circulating fluids withm two to three hours 
It is therefore customary in severe infections 
to give penicillin by continuous intravenous 
dnp or jntramuccularlv at intervals not ex 
coeding three hours in length If penicillin is 
administered by mouth approximalelv five 
times the parenteral dosage is required to 
maintain comparable blood levels and in 
tcrvals of three hours should be employed 
It IS likeK that new vehicles for oral peni 
cillin which will make oral therapy more effi 
cient will soon be available However care 
must be taken to give the drug according to 
a rational plan designed to maintain an ade 
quate blood level sub effective doses are 
likclv to cause the infecting organisms to 
become penicillin resistant The failure of 
penicillin to appear in significant concentra 
tions in spinal fluid and m loculated exu 
dales offers a theoretical basi for employing 


intrathecal m;cctions of the drug m the 
treatment of meningitis and intrapleural m 
jections m treating empyema Once topical 
injection of penicillin has been performed 
the resulting concentration within the cav 
ily tends to be maintained for manv I ours 
and single daily jiistillatjons are usualh 
sufficient As would be expected from its 
solubility and rapid absorption penicillin 
raptdiv disappears after local application to 
wound surfaces If penicillin is to be of prac 
tical usefulness as a local application to 
wounds prior to their closure some means 
must be found to retain it within the wound 
for a much longer period than is possible 
wlicn aqueous solutions or powdered forms 
are used 

Toxicology of Penicillin — ^A remarkable 
characteristic of penicillin is its virtual free 
dom from toxic action in the bodv The oc- 
casional reactions of fever and urticaria 
which have been reported are probably due 
to impurities in the commerciallv available 
products and are not due to penicillin itself 
The basis for this statement is the fact that 
the frequency of these reactions has tended 
to dimmish as products of greater purity 
have become available 

SuxrxiAM 

The theoretical basis for the use of chenio 
therapeutic agents m the treatment of in 
feclions and the general characteristics of 
the drugs now available for such use have 
been reviewed in some detail The essential 
characteristics of an effective chemothera 
peulic agent may be *!ummarized as follows 
1 The drug should be active in iitro against 
pathogenic bacteria and should retain this 
activity within the bodv 9 The drug should 
have a low tendency to react directly with 
host proteins so that it will not be inhib 
lied or inactivated by normal constituent's 
of the bodv 3 It should be bacteriostatic 
rather than bactericidal tliat is it should 
exercise a subtle interference with a v ill 
nerable phase of bacterial metabolism rather 
than a powerful destructive effect on the 
bacterial protoplasm 4 It should he read 
il\ absorbed from the site of administration 
and should be rapidlv transported throng! 
out the bodv so that it will be able to reach 
the actual site of infection in an active con 
ccnlration 5 It should not exercise an in 
livbitoTv effect on phagocvlosvs G Its toxic 
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actions on tissue cells through direct con 
tact should be minim'll 

It IS also possible to assign certain gen 
eral characteristics to bacterial lesions most 
hkclv to be susceptible to the action of 
chemotherapeutic agents such as sulfonam 
idcs and pcnicilJin as follous 

1 The lesion should be due to a contimia 
tion of parasitic bacteria! actl\lt^ A chemo 
therapeutic agent should not he expected to 
posacss curatiie ^alue in lesions ^ilicre the 
bacteria arc present simpK as saproph\les 
and where actne m\asi\c infection no 
longer exists 

2 Hr bacteria must of course be siis 
ceptibJc to the chcniotLcrapenlic agent cm 
ploxcd 

S The blood suppU iMlhin the mfccled 
area should bo adequate to permit transport 
of the drug to the site of bacteria! acli\it\ 
in eflfcctuc concentration A lesion which 
IS isolated from free circuhlioii of blood and 
Iiniph will not be responsne to chemothcra 
peutic agents administered saatcnucalK but 
mu Meld to local therapy with the agent 

4 There should not be present m the U 
Sion a neutralizing concentration of an\ 
substance which inhibits the particular 
agent tmplojed In the case of sulfonam 
ides the most important inhibiting sub 
stances arc found in products of tissue 
breahdonn and ntero«is In the case of pen 
icillin the most important inhibitorj su!) 
stance is the cnzxmc penicillinase a b> 
product of the growth of penicillin resistant 
bacteria such as the colon bacillus 

5 Tlierc should ciist conditions fax or 
ablt to the tfTeclixe operation of anlibac 
tonal moclianisms such as phagocytosis 

In general infections will be most respon 
sne to treatment adnimistcrcd carh rather 
than late therefore it is incumbent on the 
surgeon to institute chemolbcrapeutic treat 
ment as soon as an accurate diagnosis Iia^ 
bten made Specific treatment must be dc 
signed to meet the particular conditions 
which exist in each indnidual case lor this 
reason tJie discussion of chtmotlierapcnlic 
management of the xanotis Ixpcs of mfec 
tions will be presented in rather general 
terms Sound application of chemolhernpx 
cannot be made through a rosort to rule 
of thumb but must be based upon n clear 
definition of the objectixe m each ca'»c ami 


upon a fundamental knowledge of the prop 
ertics of the thtrapcutic agents winch are 
axailablc 

PKACTIC IL USE OF CHElIOTHCRAPrU 
TIC AGENTS 

Saclcriologic Basis for Selection of 
Drugs — Prior to the introduction of pcin 
cillin the sulfonamides represented the only 
chemotherapeutic agents of practical U'lc 
fulness m the treatment of infections ?sow 
liowexcr a state of transition exists in which 
the increasing supple of penicillin is mak 
mg it possible gradtiaJh to substitute this 
drug for sulfonamides m lho^o conditions m 
winch it IS definitejv superior Since the su] 
fonamides are likelx for some time to re 
mam cheaper and more readily axailablc 
than penicillin it will jirobabK be desirable 
for the present to continue the sulfonamides 
m those conditions in winch the drugs arc 
of approximalch cqiiil xaliie lor tins rci 
son the sulfonamides should be used in the 
treatment of moal acute licmolxtic strepto 
coccus infections anil inpneumococcic pneu 
monia with penicillin being rc erved for 
those cases in winch the patient faiU to rc 
spond to a reasonable period of sulfonam 
idc Ihcrapx Among the sulfonamides suf 
fajianne !« the drug of choice under most 
conditions because of its broad range of cf 
fcclnoncss and its comparalneJx low tox 
icitx Sulfonamides are preferable to peni 
cillin in the prevention and treatment of 
peritonitis due to mlcslmal baclcni such 
as the colon hacilliis which is m it>;elf highly 
resistant to penicillin The latter drug max 
be used m selected cases in which persist 
once of active mfcctioii is clearly due to the 
presence of Sfa;i/i nwreus or a licmolvlic 
streptococcus and m which ‘ailfonanndc 
therapy ha» bciii shown to be incfTcctuc 
PemciHm is clcarh the drug of clioitt in 
the treilmeiit of all mfcctions which are 
due to Stajdi aurcua including cilhililia 
bacteremia pneumonia cnipvcma arthritis 
and meningitis It is nl o apparLiilU of 
greater value than sulfonnmnles in the 
treatment of infections due to ( loatridium 
nelchn and other members of the g»u 
grcnc group If penicillin is available it 
should be used in preference to sulfonam 
ides 111 the prevention of invasive infections 
in severe accidental wounds tomixnind 
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fnctures and bums The reason for this is 
that most of the se\ere infections hkclv to 
occur m such wound* are due to tapes of 
bacteria susceptible to penicillin chieflv 
staphalococci streptococci and clostridia 
It IS therefore apparent that the sulfonam 
ides are no longer of dominant importance 
in relation to surgical infections and that 
penicillin seems likeh to enjov far wider 
usefulness in surgical practice than the for 
mer drugs (For a review of the current 
clinical experience with penicillin in surgi 
cal infections see the report bv Lockwood 
^Tiite and '\IlIrph^ ’*) (For the use of peni 
cillin in peritonitis see report of Faule\ 
Duggan Stormont and Pfeiffer®* — Ed ] 
Treatment of In^aslve Infections In 
eluding Bacteremia — AIo*t acute surgical 
infections imoUe what might be called an 
in\asi\e component This ma% he mani 
fested bv the existence of po«iti\e blootl 
cultures or ma\ be manifested onlv bv evi 
dence of a process which is spreading pro 
gres i\cl' from its site of origin For exam 
pie a carbuncle on the back of the neck 
shows an maasne component during its 
earlv stages which consists in the area of 
spreading cellulitis peripheral to the central 
focus from which the lesion originates The 
oa erwhelming majonta of acute infections 
avhich displav an inaasiae component arc 
due to the hemolatic Staph aureiis and the 
hemolatic streptococcus The problem of 
treatment of the inaasiae component is fun 
damentalla the same regardless of the par 
ticular ta-pe of infection and the structures 
or organisms concerned The objective should 
be to bring about as rapidlv as po<;sibIe 
suppression of actiae bactenal proliferation 
in the inaaded tissue blood stream or hm 
pliatics If the organism is a hemoivtic 
streptococcus treatment aMlh sulfadiazine 
using an initial dose of “ 0 to 4 0 Gm fol 
lowed bv 1 0 to 1^ Gm eaera four hours 
will usualla bnng the inaasiae component 
under control Sodium bicarbonate 2 0 Gm 
eaera four hours should be gia cn along with 
the sulfadiazine If the organism is a staph 
alococcus or one of the anaerobes of the 
gas gangrene group penicillin is to be pre- 
ferred avhen aaailable The dosage of pen 
lullm should be approximated 150 000 to 
200 000 units per dav given either bv con 
tmuous intravenous drip or ba repeated in 


tramuscular injections eaera three hours If 
penicillin is not aaailable the aboac do a^e 
of sulfadiazine should be emploacvl In con 
nection anlh the administration of the spe- 
cial chemotherapeutic agents the manage- 
ment must include aerv careful clinical 
obseraation to detect ana focus of locahza 
tion at the earliest possible time If the pa 
tient tends to show continuous improacment 
under treatment with the specific chemo- 
therapeutic agent it IS permissible m mo t 
cases to temporize with the treatment of 
the local focus Hovveaer if he fails to im 
proae after two or three daas of intcnsiac 
tberapa careful consideration should be 
giaen the question of surgical drainage or 
remoaal of the focus of infection Tins 
course IS particuhrla applicable in the treat 
ment of suppuratiac meningitis secondara 
to middle-ear disease and of acute ostco- 
machtis aaith or vaithout bacteremia At one 
time it was necessara to stress emploaing 
surgical procedures on these patients at the 
earliest possible time but now that power 
fid chemotherapeutic agents arc at hand it 
has become possible to await a time of dec 
tion after the acute inaa«iae infection ha 
subsided before proceeding with surgical 
mteraention This tend* to minimize the cx 
tent of surgical interaention and aaoids the 
supenmpo ition of tissue trauma at the par 
ticular period when much depends upon the 
unimpeded operation of immimita mcchan 
isms at the site of inflammation 

Along with the administration of chemo 
therapeutic agents it is verv important to 
administer blood and plasma for the treat 
ment of anemia and shock oxvgcn for cor 
rection of cvanosis and intravenous or oral 
fluids for maintenance of proper badration 
Since the patient with high fever tends rap- 
idlv to exhaust his reserves of protein it i> 
ncccssarv to administer a diet high in pro- 
tein and carbohvdrates resorting if neccs 
saia to parenteral administration of plasma 
and protein hvdrolv <yitcs The local treat 
ment of the focus of dissemination shoiil 1 
include complete immobilization (with ap- 
phcation of splints if the focus is in an ex 
Iremitv) and elevation Immobilization en 
courages the cstabli«bment of a protective 
inflammaton barrier at the penpberv of the 
focus and elevation helps to maintain cir 
culation of the inflamed part bv reducing 
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edema If the focus is m the face the pi 
tienl should be kept in a semi erect posi 
tion unless he is m shock ind talking and 
chewing should be forbidden m order to 
minimize moiemccls of facial muscles In 
a majority of cases a tliorough application 
of these measures will bnng the m\asi\e 
component of the infection under control the 
patients temperature and pulse will come 
dow n and a sense of well being w ill replace 
the preexisting state of anxicts of both pa 
tient and phxsician A subsidence m the 
sipHs of acute inflvmmation within the focus 
maj also occur The surgeon is then 
confronted with the problem of how to deal 
most effcctnely with the local focus If 
treatment has been begun sufricientl 5 earK 
in the course of the disease to prevent the dc 
^clopmcnt of abscess formation at the local 
site it IS hkelj that continuation of chemo 
tliernpa will result in the patients complete 
rcco\cr 5 without surglcahntc^^ontlOD How 
eicr m the majontv of cases some degree 
of irreaersible damage within soft tissue or 
bone will ha^e occurred The presence of 
in abscess max be reflected lij clinical cvi 
dence of swelling and fluctuation by per 
sistcnce of marked pitting edema m the skin 
ONorlying tbc inflamed region and by local 
pain and tenderness Under such conditions 
the surgeon should not hesitate to carrj out 
surgical dminge The operative procedure 
should be adequate to permit rcmo\al of 
all of the pus and necrotic tissue which max 
ha^c formed Subsequent local treatment of 
the wound will depend upon the l>pc and 
localitj of the lesion this subject will be 
discussed m connection with local thcrap\ 
of infected wounds Each of the general 
t\pes of infections to be discussed subse 
qucntlv may imohe at the outset the man 
igement of an imasivc component as dc 
scribed abo\ c How e\ er regardless of 
whether the infection is m a serous caMt\ 
in soft tissue or in bone the fundamental 
inamgemciil will he along the lines outlined 
in the foregoing paragraphs 

Infections of Serous Ca>ilics — Empy 
ema — Clicmolhcrapeutic agents may be 
cmplovcd in prcicntion of emp^cma as well 
as in its treatment The use of sulfonamide 
drugs in the treatment of pncumococcic 
pneumonia has grcalh r«litced the incidence 
of cmp%<ma ns a complication of this dis 


ease However empvcma maj occur in spite 
of sulfonimidt thcrapj but the infection 
m the pleura is usually of a comparatneK 
low grade character and is associated with 
the desclopnient of a aery thick mflamma 
tory capsule with aar\ing amounts of fibrin 
in the exudate Another serious form of eni 
pyema is that occurring after pneumoneQ 
lomy and lobcctom\ There is evidence that 
postoperatue infections of the pleural c^^ 
itj of this type maj be pre\entcd bj the 
administration of penicillin to patients ui\ 
dergoing such openlions administration of 
file drug should he commenced fii e (o sex en 
dajs before operation in dosage of 100 OOo 
to 150 000 units per day and should bp 
continued for se\cn to ton da\s after opera 
lion This appears to be a particularlv sink 
ing example of the use of a chemothenpou 
tic agent in the prevention of postoperatue 
infection The treatment of empacraa has 
become somewhat modified through the 
avaiJabiJitj of elTcctne cJirmolherapeiilic 
agents It was formerh ndsisiblo to caiTj 
out closed drainage at the earliest possible 
time followed bv open drainage with nb 
resection if tlic former procedure was inef 
fecluc However empvema developing in a 
patient under treatment with chcmolliera 
politic agents is a less acute problem and it 
now seems desirable to employ repeated 
daily aspirations of evudatc followed by 
injections of a chemotherapeutic agent into 
the cavilj Penicillin appears to be of 
greater usefulness than the sulfonamides m 
connection with such local use Apparcntli 
the sulfonamides lend to be inhibited hv 
the pus it'icir whereas icnicdhii is not, and 
the latter drug is cfficlivc against most of 
the pathogenic bacteria commonly found iq 
empyema ^^hen conservative treatraent of 
tins l\pe faila to result m sterilization of 
tlie cavilj and in progressive diminution 
in Its size it will be necessary to employ opci\ 
drainage rib resection and possil I\ dccorli 
cation of the Jung namely excision of Iht. 
inflammatorv wall so that the lung can ^c^ 
expand and fill tJic cavilv However it maj 
be desirable to postpone this jiroccdurc for 
sever il weeks while awaiting improvement, 
from conservative treatment 

Supparaiivc irthnits — ^Tlie treatment of 
suppurative arthritis is tsscntiallv similar to 
that outlined for empvema It is important 
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to maintain immobilizition of the joint dur 
ing the period of acute infection but acti\e 
nio%ement should be resumed as soon as 
possible after subsidence of the acti%e proc 
ess Treatment should combine the use of 
systemic chemothcripj with aspintion and 
local introduction of penicillin as indicated 
Here again the performance of radical 
drainage mav be postponed and in the ma 
joriU of cases may be a\oided altogether 
Pentomtis — Chemotherapeutic agents 
ma j be emploj ed m se^ eral y ays in the 
prevention of peritonitis In preaenting per 
itonitis as a complication of operative pro 
cedures on the gastrointestinal tract the 
primary requirement of course is that the 
operation shall be technically salisfaclorj 
as regards maintenance of blood supplj of 
the bowel at the site of anastomosis No 
chemotherapeutic agent can succeed m pre- 
aenting postopcratiae complications from 
massne necrosis of bowel or leakage at the 
suture line Furthermore the surgeon must 
necessarily preaent the deaelopment of dis 
tention of the bon el proximal to the anas 
tomosis b\ effecting adequate preoperaliae 
decompression The role of chemotherapeu 
tic agents is to pre\ent proliferation on the 
peritoneal surfaces of bacteria «hich ha\e 
incMtabU gamed access to these surfaces 
during the course of the operation Sulfon 
amides may be emploacd m three wavs m 
prevention of peritonitis of this t\pe First 
the patient ma\ be gnen preoperatne doses 
o\ er a period of six to so\ on daj s of a sul 
fonamide such as succmjl sulfathiazole 
which IS retained within tlie gastrointestinal 
tract This will bring about marked diminu 
tion m numbers or eaen complete disap 
pearance from the feces of coliform bacteria 
and Clostridia The numbers of intestinal 
streptococci arc not affected bj this treat 
ment The dosage of succinjl sulfathiazole 
IS 0 °5 Gm per kilogram of bodj weight 
per daj di\uled into six doses administered 
at four hour intervals This should be con 
tinned for five to seven dajs after opera 
tion The purpose of sulfonamide therapy 
of this tv pc IS to minimize the number of 
pathogenic bacteria likclj to gam access to 
the peritoneal surfaces during and following 
the operation The second method of em 
ploying sulfonamides in preventing post 
operative peritonitis involves the adminis 


tration of sulfadiazine systemically to the 
patient for fortv eight hours before opera 
tion and for five to seven days after opera 
tion Here the objective is to provide bac 
tenostatic concentrations of sulfonamiile 
within the structures of the bowel wall and 
within the peritoneum as well as within tlie 
fluid bathing the peritoneal surface AI 
though sulfadiazine is not noticeably bac 
tenostatic m tissue concentrations against 
colon bacilli and intestinal streptococci it 
apparenth exercises some restraining effect 
on their abilitv to raultipK and will be par 
ticularlv effective in preventing growtli of 
hemolytic streptococci and staphylococci 
should they be present m small numbers 
Therefore sulfadiazine administered svstem 
ically fulfills an objective not met b\ sue 
cinyl sulfathiazole the effect of which is hm 
ited to the bowel lumen Hence it is quite 
reasonable to employ these two tvpes of 
prophylactic treatment concurrently m the 
same case A third method of employing 
sulfonamides m preventing postoperitive 
peritonitis is to introduce a sulfonamide in 
powdered form into the peritoneal cavitv 
in the region of the suture line at the con 
elusion of the operation Although mnnv 
surgeons are quite enthusiastic about tins 
method of using sulfonamides it seems 
probable that its effectiveness is due largely 
to the circulation of the absorbed drug m 
local tissue fluids and the amount and rate 
of such absorption is harder to control with 
local implantation than if the drug is ad 
ministered by mouth or intravenously Fur 
tlicrmore there is evidence that drugs im 
planted locally m powdered form tend to 
cause local foreign body reactions and adhc 
sions unless used in very small amounts and 
carefully distributed and if a rapidlv ab 
sorbed drug such as sulfanilamide is useil 
the high concentration of drug m the por 
tal circulation mav injure tlie liver Regard 
less of the sulfonamide chosen the lota! 
amount placed in the peritoneal cavilv 
should not exceetl 5 0 Gm The use of the 
dnig locally is not essential if siiifonimide 
IS given svstcraically in controlled doses 
Peritonitis is also of importance as a com 
plication of acute appendicitis and other 
acute infections of portions of the gastro 
intestinal tract Administration of the drug 
cannot commence until the infection has 
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proceeded to i point ^rherc a diagiioMS can 
be made but if there is evidence that the 
infection of the pontoneiim Ins not been 
dealt with adeqimtclj bv the operation 
alone or if (vuleiice of earlv peritonitis 
e-^ists sulfadiazine in doses of 4 0 to f 0 
Gm per da\ should be given during the 
immediate postoperative period The drug 
mav be given inlravenousli until it is pos 
sible for tlie patient to take it bv mouth 
Here again it is possible to use local im 
plantation of pondered sulfonamide at the 
site of infection but for the reasons out 
lined in the foregoing paragraph it seems 
doubtful that local use alone should be dc 
pended upon Furthermore this route of 
administration mav acliiallv be unnece^sarv 
if proper svslemic treatment is carried out 

The treatment of established peritonitis 
should include the administration of sulfon 
imides The principal objective here is to 
suppress the growth nctivitj of bacteria on 
and beneath the peritoneal «urfaces m the 
hope of minimizing the amount of toxic 
products of bacteria winch the patient will 
absorb and in the hope of promoting the 
formation of locahred abscesses which either 
will drain spontaneously or will bo subjected 
to surgical drainage In view of the consist 
tilth low mortalitv rates which have been 
reported from appendiceal peritonitis since 
sulfonamides have been introduced it seems 
probable that this trcatmtnt is of definite 
value if used as an adjunct to proper sur 
gical inamgcment Certninlv the beneficial 
results appear to have hcavilv outweighcil 
the occasional toxic reactions winch have 
resulted from administration of sulfonam 
ules to these patients 

The uscfuhitss of penicillin in connection 
with peritonitis remains somewhat uncer 
tain In cases where persistence of active 
infection and toxemia is death due to the 
presence of gram posiliv e organisms the ad 
ministration of penicillm mav aid in the 
final rccovcrv of the patient However if 
penicillin is not to be wasted m the treat 
nient of «uch cases tiiej siiould be carcfuHv 
selected on the basis of clinical course and 
bacteriological signs 

It must be emphasized again that chemo 
therapy in peritonitis is nothing but an od 
junct to surgical management and maj 
never be emplovcd as a «ub»tilutc for carh 


operation meticulous technic and careful 
preoperative and postoperative correction 
of phvsiological abnormalities 
Tenoaynoittis — \cute infection of the 
tendon sheaths presents a dual problem In 
the first place this is a potentialh invasive 
infection which if neglected mav spread 
widelv throughout the anatomical course of 
the structure and lead to disseminated svp 
sis Aho It tends to result m early dcstruc 
lion of the tendons which are of major 
functional importance The invasive fea 
turcs of acute tenosvnovitis can probabh 
be dealt with ndcquatelj bj carrving out 
the regimen outlined m the foregoing •^ec 
fion on invasive mfections In this particu 
lar tj^pc of infecUoii however il is usuallv 
desirable to resort to surgical drainapC of 
the sheath rather eailv because persistence 
of elevated fliud pressure witliin the shealli 
tends lo disturb the delicate blood supplv 
of the tendon If the patient is responding 
to chcmollicnpcutic treatment it max be 
unnecessar> lo carrj out as radical and cx 
tensive an exposure of tJio «heath as has 
formerly been practiced but at least the 
sheath must be decompressed if spread of 
infection and destruction of tendon arc lo be 
minimized Following operative drainage it 
mav be desirable lo craplov topical apphea 
tion of powdered sulfonamide or penicillin 
According lo Florej and illianis the 
recovery of patients treated locallv with 
penicillin occurs with strikingly greater ra 
pidity than is «eeii m control cases m which 
treatment consists of surgerv alone Am 
method of treatment of this sort which 
serves to bring the active mfcclion more 
rapidly under control should be of great 
assistance m effecting rapid restoration of 
function to the infected digits 'Much of 
the disabiJilv frequently seen follow mg these 
infections is probably due to the prolonged 
period of suppuration which often follows 
surgical ilraimgc 

CellulitJ'! — Ucrnohjttc Slrepiococcus In 
fcciions — ^The effectiveness of the siilfoiiani 
ides IS nowhere demonstratexi more cltirh 
Ilian m the marked reduction in the frt 
qiiencv and <everitv of bcinoKtic strcplo 
coccic cclluhlis winch has occurred during 
the past few vears These infvctions which 
characlcn licallv follow trivial wounds ami 
in the untreatevf form dispinv a very ftil 
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mimting course ordimnlj respond 
prorapU\ to the regimen just outlined for 
icule lOMsne infections If treatment is 
commenced earlj the de\eIopment of acute 
suppuratne lymphadenitis may be aborted 
though in some cases the Rmiph nodes 
draining the infected area will become ab 
scessed and ^ill require surgical drainage 

Stajyhijlococcus Infections — 

Chemotlierapeutic treatment of acute staph 
ylococcic infections of soft tissues including 
boils carbuncles and similar infections m 
operatne wounds is of \alue chieflj ra pre- 
aenting the spread of infection from the 
site of origin and m minimizing the amount 
of tissue destruction Penicillin is clearlv the 
drug of choice for use in such cases and 
should be gn en in doses of 100 000 to ISO 000 
units per day depending upon the sexentj 
of the infection Even penicillin will rareU 
succeed m preaenting the deaelopnient of 
some degree of tissue necrosis and suppu 
ration This necrotic tissue either must be 
left to dram spontaneously or preferabU 
should be remo\ed surgicallv After opera 
tion the local use of sulfonamides m the 
infected wound is of doubtful aalue because 
the necrotic tissue lohibits the bacteno 
static action of the drug Penicillin appears to 
offer much more promise as a local applica 
lion to infected wounds of this ta-pe but 
Its efficacy will be greatly increased if the 
amount of slough and necrotic tissue is mini 
mal A major need m surgical therapeutics 
which has not jet been met is for an agent 
which will rapidly and effectively cause the 
separation of slough from wounds of this 
sort thereby considerably haslcnuig the 
healmg Such an agent would probably do 
more to shorten the healing time of infected 
wounds than any measure calculated onh 
to attack the bacteria This is a matter 
which deserves further careful research m 
the field of applied biological chemistry and 
plirsiologv 

Recurrent furunculosis is a «:enous dm 
ical problem which is encountered with con 
Mderable frequenev TIic«e recurring crops 
of boils miv' be confined to one area such 
as the back of the neck or the axilla or 
mav appear widelv distributed throughout 
the body It is not clear yet whether a 
collide of penicillin treatment will serve to 
prevent the development of succeeding 


crops of furuncles but in senous cases such 
treatment will deserve a trial Dosagc> of 
SO 000 to 100 000 units per day should be 
continued over a period of ten to fourteen 
davs Another method of special treatment 
which has «hown encouraging results m 
volves the u^e of etaphvlococcus toxoitj 
Since the dosage varies willi the particular 
tvpe of toxoid used no attempt will be 
made here to outline specific treatment with 
this agent Price"'* has recently advocated 
prolonged scrubbing of the skin with cthvl 
alcohol (strength 70 per cent by weight) 
as a means of preventing recurrences of 
boils This IS of great assistance m ca«es 
where the recurrences are m a limited ana 
tomical region such as the neck or axilla 
Gentle scrubbing with alcohol should be 
continued for fifteen to twenty minutes anti 
repeated dailv for several davs Alcohol 
used m this wav serves to reduce the num 
her of pathogenic staphvlococci m the skin 
and mav remove them altogether 
Gas Ganprene — Chemotherapy of estab 
Iishcd gas gangrene is limited m ita effee 
tiveness as long as gangrenous tissue is pres 
ent ObviousK neither sulfonamides nor 
penicillin will gam access to bacteria which 
are proliferating in gangrenous muscle and 
fascia to which the blood supply has been 
shut off Therefore one should never eon 
sider that the administration of either sul 
fonamides or penicillin alone will constitute 
adequate treatment for an established mfee 
lion in this category rurthermore the«e 
chemotherapeutic agents will not serve to 
neutralize the lethal and necrotizing toxins 
elaborated bv the cloatndia and they are 
therefore not substitutes for a specific anti 
toxin The principal basis for the use of 
chemotherapeutic agents in gas gangrene is 
to prevent the spread of these organisms 
and of the staphylococci and streptococci 
which frequentlv accompanv them into 
healthy tissue peripheral to the gangrenous 
focus In treatment of the«e cases primary 
emphasis should be assigned to large do«cs 
of antitoxin and to thorough surgical re- 
moval of all necrotic tissue with resort to 
amputation when necessarv Pemcillin or 
sulfadiazine in this order of preference mav 
then be administered as in anv acute in 
vasivc infection Local treatment of the 
•wound following debridement or amputation 
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maj consist m irrigation with penicillin but 
at present there is substnntnllv greater e\i 
dence in f'i\or of the use of zme perotide 
This IS a white insoluble powder which 
uhen prepared in suitable form and sus 
pended m water will liberate afvgen o^cr 
a period of many hours It is applied to the 
wound on packing which has been saturated 
with a cream\ aqueous suspension of the 
ponder Uie wet dressing then being sealed 
m with a thick lajer of petrolatum gauze in 
order to prevent e^apo^atlon of the water 
and subsequent caking of the dressing In 
the presence of an actnc infection of this 
type these dressings should be changed 
dailj so that the AAOiind may be inspected 
for BAidcnce of further spread of gangrene 
Zinc peroride dressings mil be of value onl3 
m cases where the necrotic tissue has been 
completelj e'cci'ed (For further details of 
this subject see the chapter bi Slelency on 
the Relationship of Bactenologv to Sur 
gerj ) 

Other Anaerobic Infections — Soft tissue 
infections occurring in wounds adjacent to 
any portion of the gastrointestinal tract 
from mouth to anus maj contain pathogenic 
anaerobes of a arious tjpes chlefl^ anaerobic 
streptococci fusiform bacilli and bacteroides 
Almost lUNarnblj manj aerobic baclcna 
such as hcmoUtic streptococci staphjlo 
COCCI or gram negatne bacilli are present in 
association with these anaerobes It is prob 
able that the anaerobic bacteria depend for 
their pathogenicity upon a sarabiotic rein 
lionsbip to these other organisms a point 
w Inch has been irell emphasized by "MeJenei 
These anaerobic organisms are ns a rule 
comparativelv resistant to the action of 
chemotherapeutic agents including both the 
sulfonamides and penicillin Howe\er if 
wounds containing these organisms are sub 
jected to careful surgical debridement and 
if penicillin or sulfadiazine is gi\cn m doses 
adequate for m\asi%e infections it maj be 
possible to break up the ssmbiotic relation 
ship bj eliminating gram positne cocci 
which are susceptible to chemotherapy and 
thereby to facilitate healing of the wound 
and ^eco^c^y of the patient The same pnn 
ciple maj be applied m the Irtalinenl of 
aanous tjqies of chronic progrcssise ulcere 
which are discussed bj 'Nlclcnej m another 
section of this \oIuine 


Osteom> elilis — Chronic Osteoiiiyehtis — 
The treatment for the acute stage of hem 
atogenous osteomyelitis has already been 
outlined m the section on treatment of acute 
mxasne infections Therefore here one is 
concerned chlefl^ with the management of 
the local bone focus In meeting tins prob 
lem pemcillm has been of outstanding use 
fulness In the first place penicillin admin 
istered during the acute phase of the dis 
ease is more effcctiAC than sulfonamides 
m achicMiig early subsidence of the e\i 
dcnces of acute infection If penicillin treat 
inent is continued after subsidence of feier 
and of signs of local inflammation at the 
infected site the dcaelopmcnt of s ra\ e\i 
dence of bone destruction nia\ be con 
sidcrablv dchaed Iloueier because the 
bone destruction in osteomyelitis is due to 
early loss of the blood suppK of the in 
aolv«l area of bone it is quite IikcN that 
breakdown of the bone will cicntually show 
Itself in the \ ray, subsequently if pcnicil 
IiD treatment is di«contmucd a flare up of 
actiae infection may occur in this region 
\ ray ciidence on bone deealcification does 
not nIoDc constitute a reason for surgical in 
leraention If other caidcnce of active infcc 
lion appears it will often be necessary at 
some point during the convalescence of the 
patient to resort to surgical drainage of such 
areas of ‘Sequestration as may ultimately ap 
pear At this time sequestra if present and 
clironicallv infected granulation ti'sue are 
removed Administration of penicillin should 
be commenced two or three days before 
such an operation m order to protect tJie 
tissues against spread of infection con«e 
qucnl to the trauma of operation On the 
basis of experience to date which is still 
admittedly limited it does not seem to I e 
ncccs’^ry to carry out the radical removal 
of healthv bone which is required in the 
classical Orr treatment The reason for thi> 
is that if penicillin i> continued for two or 
three weeks after operation all staphvio* 
cocci or streptococci will ustiallv di«appcar 
from the wound exudate and the woii/ul 
will fill with uninfected htallliv granulation 
tissue In the ab^cncc of am acute infection 
it may even be po siblc to cmplov primarv 
closure of these debnded wound* though 
expcnence is as vet ii adequate to justifv 
recommencing such a course However «jnce 
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a chemotherapeutic agent is at hand which 
IS capable of producing such profound bac 
teriological changes it is not unreasonable 
to hope that these prelimimrs impression^ 
will receise confirmation through extended 
experience If primary closure of these 
nounds is possible an enormous sa\ing of 
time and disabilitj will result 
Infection tn Compound Fractures — The 
problem of treating infection in compound 
fractures is essentnih similar to the treat 
ment of chronic osteomyelitis secondar\ to 
a primari hematogenous infection but with 
two important differences particularly if the 
fracture uas originally due to externa! \io 
lence First fractures of this t^^ie are fre- 
quenth comminuted and an important 
factor m persistence of the infection may 
be the existence of de\italized fragments of 
bone which 'er% e as foreign bodies In 
addition foreign bodies of other ty^ies m 
eluding clothing and fragments of pro 
jectiles ma^ be present Second manv of 
these infections are polymicrobic m origin 
and may contain gram negatnc organisms 
nnd \arieties of gnmpositi\e bacteria 
winch are resistant to penicillin These dif 
ferences between infections m bone which 
arc secondara to trauma and those which 
are due to hematogenous infection nccessi 
tate some modification in therapeutic man 
agemeut from that outlined m the foregoing 
section In the first place surgical mlcraen 
tion must be somewhat more radical in 
scope in order to make certain that all for 
cign bodies liaae been remoacd In the see 
ond place the result of prcoperati^e peni 
cillin therapa may be less satisfactory in the 
presence of \ anctics of drug resistant bac 
tern L\ons ^ obseracd tlial postoperatue 
closure of these wounds can be carried out 
successfully when all of the bacteria present 
were susceptible to peniciUm treatment but 
when penicillin resistant anaerobes and other 
bacteria were present it was necessary to 
carrv out the orthodox Orr treatment until 
the latter types of organisms bad disap- 
peared lie obsereed also that penicillin 
therapy which was continued without the 
use of surgical cleansing of the infected tis 
sue would frequently result m healing of 
draining sinuses but that in such eases, a 
later recurrence of local infection was to be 
expected In this respect the experience of 


Lyons with militare casualties has been sim 
liar to the experience of surgeons who lia\fr 
dealt primarily with civilian problems 

Although the immediate results of com 
bmed surgical and penicillin treatment iri 
chronic infections m bone liave been liighh 
encouraging it must be pointed out thai 
final evaluation of this treatment must 
based upon several vears of follow up 
studv Bone mav harbor quiescent infectiorl 
for many vears and the rapid healing which 
occurs vritli penicillin treatment is not nec 
cssartlv indicative of complete eradication of 
bacteria from the lesion Present results ari- 
sufliiciently favorable to warrant vxide use of 
this method and it is reasonable to expect 
that results will be far superior to those ob 
tamed with previous methods of manage 
ment At the same time one must preserve 
a guarded prognosis m respect to the end 
results of this treatment 

SPECUL PROBLE^IS IN CIIFMOTIIER \P\ 

In several of the foregoing sections some 
references have been made to the local use 
of chemotherapeutic agents m treating in 
fections usuallv as an adjunct to chemo 
therapy by systemic routes Rcconimenda 
tion has been made for the local use of 
penicillin in tlie treatment of einpveina 
meningitis suppurntivo arthritis and infec- 
tions of soft parts and bone but alwavs m 
conjunction with the employment of such 
surgical procedures as mav be required to 
afford adequate drainage of the lesion and 
removal of wliatcverpus and slough mav be 
present Zme peroxide has been recom 
mended for topical use in treating wounds 
infected with anaerobic bacteria but again 
onlv after adequate surgical procedures have 
been performed The problem of the local 
use of antibacterial agents is a verv com 
plicated one therefore it seems appropriate 
to consider in the following sections some 
of the special matters which arc pertinent to 
the local use of drugs both m the treatment 
of establi hed infections and in the proven 
tion of infection m wounds 

“Antiseptics” in the Treatment of In 
f ecled ounds — ^The phase of cbemolher 
apv which has received principal attention 
from surgeons during the past century has 
related to the use of antisepties. lu the treat 
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ment of localized infections of soft tissues 
and bone E%cr since Listers use of carbolic 
acid to reduce the number of bacteria in 
^^o^nds a practice which ushered in the era 
of modem surgery much attention Ins been 
gnen to the de\clopment of drugs which 
when applied to wounds would destroy the 
bacteria and therefore presumabb hasten 
both the disappearance of infection and the 
ultimate healing LiteralK hundreds of 
chemical substances ha\e been tried out to 
meet this end During the last thirlv jears 
the antiseptics which have received particu 
lar attention included various mercurial 
agents — bichloride of mercurv ammoniated 
mercury mercurochrome metaphen and 
merthiolale a number of djes — acriflavine 
profiavme gentian violet and propamidine 
and hydrogen peroxide zinc peroxide Da 
kins solution (sodium hjpochlorite) 'zo 
chloramide and iodine None of these agents 
mav be administered bv mouth or parentcr* 
alh withanj prospect of influencing infection 
in a local area either thev are too toxic or are 
not absorbed or thej are inactivated as soon 
as thev come in contact with the protein m 
blood plasma or tissue fluid Such usefulness 
as anj of them rnav pos«e«s is limited to 
situations where thev ma} be u«cd top 
icallv either applied directh to an open in 
fccted wound or perhaps injected into an 
infected serous cavit> such as the pleura or 
a knee joint In general the results from 
local wound therapy of this «ort have been 
disappointing and for the following reasons 

1 The chemical agent reacts as promptlv 
with the protein of the wound exudate as 
with the bacteria so that the antiseptic 
effect so clearlj demonstrable in vitro is of 
little significance within the wound 

2 The chemical agent is toxic to leuko- 
cytes and therefore interferes with the local 
operation of natural mechanisms of defense 
against bacteria It mav be said categor 
icallj that the beneficial antiseptic action of 
any drug will be more than coimlcrhalanccd 
if the drug has a toxic action on leiikocv Ics 

3 The drug has a toxic action on host 
tissue and therefore tends to add to the 
amount of necrotic material in the wound — 
material which provides the best medium 
for growth of bacteria Bv the same process 
the drug dclavs wound healing and inter 
feres with formation of granulation tissue 
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so that even if the number of bacteria m the 
wound IS reduced the cost m dclavcd wound 
repair from using the drug is greater than is 
justified bj llie immediate results 

It cannot be denied that under certain 
special conditions infected wounds treated 
with one or the other of these antiseptics 
will appear to heal more rapidlv than could 
have been expected had specific treatment 
not been used however whenever this hap 
pens the dresser of the wound should ask 
himself the following questions 

1 Would the wound have done as well 
had some neutral material of similar phvs 
ical consistencv but of no specific antibac 
tennl effect been used in similar fashion^ 

2 If the agent was genumeh effective and 
if its value could be substantiated m con 
trolled studies could one be certain that its 
value was due to its antibacterial action or 
was It perhaps due to some other simulta 
ncousb operative function such as stimula 
tion of kukocjlic reactions acceleration in 
volume flow of Ivmph into the wound or 
hastening of the separation of slough? 

During World War I there was great en 
thusiasm for the Carrel Dakin treatment of 
wounds whicl) involved the continuous irri 
gallon of wounds witli hvpochlonte solutions 
through small rubber tubes carcfull> placed 
in the wounds so as to permit the widest 
contact between the fresh solution and all 
of the ramifications of the woimd It still n 
mains doubtful whether the good results of 
dakinization were due to the meticulous 
dressing technic required the dissolving ac 
lion of the alknhnc Dakin s fluid on slough 
the mechanical washing effect of the solu 
tion which tended to remove wound debris 
or the irritant action of the hvpcrtonic fluid 
which evoked the outpouring of large qiian 
lilies of hcallhv Ivmph and fresh Icukocvles 
each of these explanations for the usefulness 
of the Carrel Dakin treatment has received 
support bv different groups of investigators 
Similarlv the value of zinc peroxide mav 
actuallv reside enlirclv m the high and pro- 
longed concenlratious of peroxide and ox 
vgcri which it provides to the wound but 
on Uic other hand its usefulness maj bt 
due in no small part to the abundant ex 
udnte which its application to a wound 
evokes or it mav be due to the fad that 
the insoluble porous particles of zinc per 
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oxide are an excellent medium for adsorption 
of bacterial toxins in the wound 
Therefore the surgeon must remember 
that the application of an antiseptic chem 
ical to a wound sets in motion an exceed 
ingly complex chain of phenomena that ac 
tion against the bacteria is onlj one item 
m the sequence and that more often than 
not the net result is unfa\orable rather than 
fa^o^able to the rapid healing of the wound 
The local treatment of an infected wound 
IS ne^er simph a problem of destroMng the 
bactena on the wound For one thing the 
bacteria which are responsible for the per 
sistence of the lesion are not likelv to be 
located onlv on the surface of the wound 
where thev come into contact with a lo- 
cally applied agent thev are beneath the 
surface of the wound beneath an inteiaen 
ing layer of fibrin or of devctalired tissue 
through nhicli the antiseptic agent maj not 
penetrate Furthermore persistence of the 
infection may be due not so much to anv 
vital parasitic qualila of the bactena them 
selves as to the presence of fundamental 
altcntions m the local wound phvsiologv 
which are detrimental to the healing process 
and provide a medium for saprophvlic 
growth of bactena For example the prob 
1cm of treating the infection in a deep bum 
IS pnmanlv the problem of effecting separa 
tion of the devitalized burned skin and onlv 
m part the direct attack on infecting bac 
tena 

In attempting to meet the problems of the 
infected wound it is eas\ to be misguided 
into focusing attention largclv on the bac 
teria but progress toward improving ther 
apv of such lesions can be met onlj through 
recognition of the true nature of the proc 
ess and of tlie relative importance therein 
of tissue alteration on the one hand and 
infection on the other 

Pentcillm enjov s more promise m the Jo 
cal treatment of infected wounds than anv 
of the agents hitherto cmplovcd because it 
is innocuous to ti sue it is not inhibited bv 
pus and products of tissue degradation and 
it IS ab orbed from the surface of the lesion 
It has been applied in the form of powdCT 
solution and ointment but the best lechmc 
for Its local u«e has not v et been dev eloped 
Prophv laxis Against ^ ound Infections 
— ^The use of chemotherapeutic agents m 


the prevention of infection m accidental 
wounds and burns has received major atlen 
tion m civilian and militarv surgerv during 
the past few years It has seemed entirclv 
rea«^nable to expect that the pre ence m 
wound fluids of bacteriostatic concenln 
tions of chemotherapeutic agents would 
tend to prevent multiplication of conlam 
mating bacteria wilhm the wound and thus 
prevent the development of infection The 
importance of infection in wounds of mill 
larv casualties has given particular impetus 
to investigation of this subject 
There are two logical wavs of emplov 
ing chemotherapeutic agents in preventing 
wound infections The first involves the svs 
lemic administration of a drug as a means 
of achieving its bacteriostatic concentration 
in the wound fluids and cspcctallv in the 
tissue immediately adjacent to the wound 
The second route of administration involves 
local implantation of the drug into the 
wound With both methods of administra 
tion it IS obviously important to initiate 
treatment at the earliest possible moment 
after injurv in order to obtain the bacterio- 
static effect before opportunity for proUf 
eratioD of contaminating bactena has dev el 
oped ^ith these objectives in mmd the 
United States Armv has provided «oldiers 
and medical corpsmen with tablets of sul 
fadiazme to be taken mlemallv immcdiatch 
after injury is sustained thej are also sup- 
plied with a powdered sulfonamide usual!} 
sulfanilamide m sterile packages for local 
implantation beneath the emergency dre«s 
mg It IS hoped that such treatment will 
cause each patient to amve at the casuallv 
clearing station or hospital m a non infcclfal 
condition and that surgical treatment mav 
thcrebj be rendered more effective Smii 
larly there has been a growing practice 
among civilian surgeons to employ local and 
syiiemic chcraotherapv in the prevention of 
infection in compound fractures and con 
laminated operative wound such as those 
occurring with operations on the gastro- 
intestinal tract The evaluation of the«e 
raethodd of prophv laxis must be based upon 
two different criteria First does chemo- 
therapeutic prophv laxis reduce morlalitv bj 
preventing fatal septic complications of 
wound infection? Second docs it prevent lo- 
cal infection within the wound itself^ The 
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CMdence from both rmhtirv nnd cnilian 
quarters justifies an afilmiatne answer to 
the first question Ho^Te^e^ the answer to 
the second question can be evpresscd onK 
with definite qualifications AJthough mva\ 
indiMdiials remain enthusiastic concerning 
the effectiveness of sulfonamides in prevent 
ing wound infection there is a good deal of 
evidence that such success is obtained onlv 
under special conditions In the opinion of 
the author all of the evidence tends to sup 
port the continuation of the practice of 
administering sulfadiazine or penicillin svs 
temicalL to all individuals with major ncci 
dental wounds including compound fmc 
tures This practice is justified on the basis 
of the abilitj of tbe sulfonamide to prevent 
fatal mfection regardless of whether it maj 
be limited m its abilitv to prevent infection 
as a complication in the healing of the local 
wound Furthermore it would seem that the 
orelical and practical considerations support 
the practice of apphnng sulfonamides lo 
cally as soon as possible after mjurj and for 
ns long as the wound remains open Since 
most war wounds are permitted to remain 
open for at least a week before any ques 
tion of closure is permitted it is desirable 
to continue tbe present militarv procedure 
However a stud^ carried out m civilian 
hospitals on wounds which were for the 
most part subjected to earlv primarj do 
sure has failed to vield evidence of the 
value of sulfonamides in preventing local 
wound suppuration in fact the incidence of 
infection m wounds of soft parts and com 
pound fractures vvas acluallv higher when 
sulfonamides vvere used than it was m the 
control cases in which no drug vvas given 
This study which was reported m a pre- 
liminarv vvaj bv ‘Melencj has led to con 
elusions which arc dcfimtelj at vanance 
with tlie opinions of manj civilian and mill 
tarj surgeons whose attitudes arc bascil 
upon general clinical imprc sions rather than 
controlled ob crvations * 

A certain amount of the confusion which 
has arisen is due to the fact that different 
investigators have been concerned in Iheir 
sludj and practice with different tjpes of 
wounds Therefore in order to clarifj the 
status of prophv lactic chemotherapy m re* 
lation to contaminated accidental wounds 
these will be placed in four principal cate- 


gories and the place of chemothcrapv m 
relation to each particular tv pc will be dis 
cussed Since there wall be general agreement 
that cither siilfadiarme or penicillin should 
be administered sfjstermcally in all cases of 
severe wounds as a means of preventing 
fatal septic complications this discussion 
will be concerned largely with the local use 
of chemotherapeutic agents ® 

Fresh Coniaminaied TKounds Just 1/tcr 
Injury — ^The«e are tlie ty pes of wounds w ith 
winch Uie medical officer or hospital corps 
man is prmcipallv concerned on the battle 
field and m the first aid station Thev char 
acterizc also the problems confronting the 
ambulance surgeon and the mtdical attend 
ant m the receiving ward of the civilian 
hospital The wound is contaminated and is 
therefore likely to become infected But m 
fection is not the only problem hemorrhage 
and shock may also be present and these 
considerations require pnmarv attention 
Fractures and penetrating wounds of the 
diesl and abdomen present certain special 
problems Another dominant consideration 
will always be to transport the patient lo a 
suitable operating tl eater with the greatest 
possible speed However the time interval 
between first aid treatment and definitive 
surgical treatment may vary from a few 
minutes to many hours or even days The 
objective which demands the use of pro 
phy lactic chemotherapy is to prevent prohf 
cration of bacteria on the wound surfaces 
during this interval Tie effectiveness of 
topically applied sulfonamides will for a few 
hours not be impeded bv the presence of 
proteolytic products of tissue break clown m 
the wound Since the wound is not closed 
no question of possible mtcrfcrcnce of the 
drug with wound repair arises Therefore tht 
situation calla for the local implantation of 
the form of sulfonamide which is mo'.t read 
jly available Sulfanihinide mav be used m 
amounts up lo 15 Gm m an iiuhvtdiml case 
sulfallimzole which is oiilv slightlv below 
siilfanihmidc in the order of choice iiny be 
used in amounts up lo 10 Gm In either case, 
the drug should be distributed ns widely as 
possible throughout the wound area evcij 
though it IS introduced onlv at one part of 
the wound Siilfathiazole and siilfidiazmc 
arc limited m this respect by their conipara 
live insolubility but thev enjor compensat 
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ing ad'antages through soraewhit longer 
per'sistence in the wound The localh ap 
plied drug ser\es the purpose of supplement 
mg the baclenostatic action of the sulfadi 
azme or penicillin nhich mij be administered 
by systemic routes At the time of this 
writing experience with the local use of pen 
icilhn m such cases has been inadequate to 
provide a satisfactory basis for its e\alua 
tion It IS doubtful if it will be of much 
value for this purpose until some method is 
di«covered of causing it to be retained 
within the wound for at least a few hours 
^hen applied in the form of an aqueous 
solution its effect is exceedmglv transient 
Contaminated Hount/^ TIAicA Hat^e Been 
Debnded or Trimmed and Left Vnsu 
tured Possibly in Anticipation oj Seconefory 
Suture — ^This category includes most of the 
wounds treated in front line militarv hos 
pilaU and also those rounds in cinlian hos 
pitals which have not been subjected to pn 
marj closure Here the degree of wound 
contamination has been reduced to a mmi 
mum bv removal of «everely damaged tissue 
and careful removal of foreign bodies It is 
pertinent in this connection to quote Sir 
Dind I^llkle to the effect that too vigorous 
«crubbiiig of a wound surface is The jov 
of the housevnfe but the agonv of the biol 
ogist Uiualh the wound will be packed 
looselj vMth some non adherent malenal 
such as petrolatum gauze and if the wound 
IS of an extremitv a plaster cast or pre«i^urc 
dressing miH be applied In a wound treated 
in this way there would seem to be a de- 
cided advantage from attempting to delav 
proliferation of bacteria beneath the dre>s 
mg bv the local imphntation of a sulfo- 
namide Here again the local drug is em 
ployed as a supplement to a sulfonamide or 
penicillin administered bv svstemic routes 
Since the viound is left open to granulate 
there is no major question of interference 
vnlh wound repair bv the topically applied 
drug and e\en the less soluble compounds 
such as sulfathiazolc mav safclv be emploved 
for this purpose If wound debridement has 
been adequate the drug mav be brought 
into contact with all portions of the wound 
Ev en though reports of controlled inv cstiga 
tion on viounds of this Ivpe are not vet 
available to establish the superiorilv of end 
esuUs in wounds «o treated vet when these 


are compared with wounds not implanted 
with sulfonamides continuation of this prac- 
tice IS to be recommended It can do no 
harm and it appears on rational grounds to 
be entirely justified 

n oundj W/iick Hate Been Dtbnded ot 
Trimmed and Closed Primarily 11 ith of 
Tl tthout Tension — A special «ct of problems 
regarding the local use of sulfonamides arises 
in connection with the wound which is to he 
subjected to pnmarv closure Since current 
military practice is stronglj opposed to pn 
marv wound closure this is not a matter of 
major concern m war sutler} except in con 
nection with wounds of the scalp abdomen 
and thorax in which pnmarv closure is ne- 
cessitated for protection of underlying stnic 
tutes It Is a problem which arises verv 
commonly m civilian hospitals where pn 
mary closure of accidental wounds is now a 
common practice Civilian wounds are asso- 
ciated with less destruction of tissue than 
military wounds and are usuallv treated sur 
gicallv within one or two houn» of the time 
of the accident rurtherroore unlike manv 
mibtarv patients the civilian patient mav 
be kept under continuous clinical observa 
lion by the surgeon «o that the development 
of infection m the closed wound mav be 
recognized more promptly than is possible m 
war wounded who are being transported to 
fixed hospitals m the rear Several factors 
may tend to interfere with the abilitv of 
sulfonamides to prevent mfections m do ed 
wound> In the first place it must be remem 
bered that neither locally apphed sulfonam 
wles nor penicillin wall destroy bactena 
which are retained within the closed woun 1 
The drugs mav greatlv retard their tendenej 
to proliferate and when conditions m the 
wound are favorable thev might check bac- 
lenal growth until clearance bv phagocytes 
has been achieved However local activitj of 
the drug will not continue for more than a 
few davs and the time must come when the 
bacteriostatic action ceases to operate At 
this time baclcna which have not vet been 
destroyed bv the leukocytes will be able to 
produce local infection In the second place, 
the sulfonamides po'sess onlv a limited I ac 
teriostalic effectiv eness against the staphv lo- 
coccus which IS prc«cnl in four fifths of in 
fcctions of accidental wounds Third there 
mav be pre«ent considerable amounts of 
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tissue breik dowTi products which will be 
retained in the wound until the\ are ab 
sorbed and which during their presence will 
lend to inhibit the bacteriostatic action of 
sulfonamides The amount, of such mhihilora 
will ^a^> directly with the amount of dc- 
Mtahzed tissue left in the wound after 
debridement or produced b\ the constricting 
effect of sutures and ligatures T'cpcnence 
has shown that the incidence of infection m 
wounds closed under tension is far higher 
than m wounds closed without tension * 
The use of sulfonamides will not diminish 
the likelihood that infection will de\eIop m 
wounds of the former catego^^ Fourth 
there is some cMdencc that the focal impfan 
tation of the less soluble sulfonamide dc 
nsalnes such as sulfathiazolc and sulfath 
azinc interferes with the rate and quality 
of wound repair This deleterious action of 
sulfon imidts can be minimized hy resorting 
to the use of sulfanilamide or bj cmplojin^ 
onlj small quantities of the more insoluble 
dnigs The drug must be well distributed on 
the wound surface and never applied in ma« 
sue aggregations The amount required to 
produce a light frosting of the surface 
should never be c.xcecded 
What has been said of the use of local 
sulfonamides m preventing infection m ncci 
dental wounds maj be applied witli perhaps 
greater effect to the prevention of infection 
m contaminated abdominal wounds associ 
atcci with operations on the gastrointestinal 
tract In an earlier paragraph skepticism 
was expressed concerning the need for local 
implantation of sulfonamides within the per 
itoneal cavitj m such cases However there 
is mounting evidence that the local use of 
small quantities of sulfonamide iii tlu, ab 
dominal wound itself will tend to reduce Uu- 
likeliliood of poatoperative inficlion This 
may be due to the fact tint such wounds do 
not require closure under tension thej con 
tain minimal quantities of devitalized tis 
sue and the bacterial flora mnj be generallj 
more susceptible to the action of sulfoimro 
ides than are the organisms introduced un 
dcr conditions of accidental tnjiirv 

Chemotherapy in Burns — SulfommidcS 
and penicillin have been cniplovei! in a van 
et\ of wavs to reduce the incidence of in 
fection in burns Iltn again the primary 
consideration is to prevent the development 


of fatal sepsis therefore it is most impor 
tant to administer the chemotlierapculic 
agent b^ systemic routes Sulfadiazine must 
be given with some caution to the burned 
patient because of the possible association of 
kidnev damage but penicillin mav be given 
without fear of toxic conscqiuntes Chemo- 
therapeutic agents administered svstcinic 
allv will hav e little effect on the prolifcrativ e 
activtt3 of bacteria on the burn surfaces 
but vvill prevent them from invading the 
uiiderijing tissue The amount of surface m 
fcclion will tend to varv direclK with the 
amount of devitalized tissue and will thus be 
much greater in third degree burns linn in 
siiptificn^ second degree burns Infection of 
tins type maj not lead to fatal consequences 
and in a sense imv be tonsiilcrctl as a 
saprophjtic tv pc of infection However it 
maj be a factor m toxemia and nnv inter 
fere with the successful application of skm 
grafts The question has naturallj arisen 
therefore ns. to wlictJicr tlic local applica 
lion of sulfonamides or penicillin to tl e sur 
face of the burn wjJ) reduce the seventy of 
such surface infection The stiidv reported 
bj IMclcney failed to indicate that sulfon 
amides arc of particular value when used in 
tins wav Sonic discrimination is required in 
selecting the tjpes of sulfonamide prepara 
lion to be used on the surface of the burn 
If compantivcli soluble sulfuiilamidc pow 
<Icr IS used on a large burned area the rapid 
absorption of the dissolved tlrtig mav result 
in toxic concentrations m the blood Ihc 
rale of absorption of sulfanilamide maj be 
retarded b\ mcorporaluig it in an oilv base 
but verj probablj its cfTeetivcncss is hrgclv 
nulhncd when such a barrier against absorp 
tion IS provided Sulfathiazole appears to be 
absorbed much less rtpidlv from the surface 
of the burn and has been cmplovcd without 
toxic effects bj Gurd Ackman Gtrrie and 
IVilcJiard * iii the form of an ml m water 
emiiUton Sulfadiazine dissolved m tnelh 
anohminc has been recommended b\ Pick 
rcU and alllioiigh diflicult to nppK and 
incompatible with the use of the currcntlv 
favored pressure dressings this preparation 
Jias appeared to be quite efTeclivc m pre 
venting infection of superficial burns 
The local use of sulfonamides in burns 
does not scorn to nienl the emphasis it lias 
received m manv quarters Tlic principal oh 
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3ecti\es in Ioc^l burn nnmgcnienl should be 
the enrl\ npplicntion of a proteclnc pres 
sure dressing and encouragement of the 
separation of slough at the earliest po^^ible 
time so that skin grafts ma\ be applied to 
a health\ base before opportunita for the 
development of serious surface infection has 
arisen If the local employment of sulfonam 
ides does not interfere with these mam ob 
jectn es there is no reason for not emploj mg 
them as one element m the local therapy 

CO^CLUSIO^ 

One unfortunate consequence of the pro 
vailing interest in the use of chcfnother 
apeutic agents to prevent infection m 
wounds and burns has been the trend to- 
ward an erroneous direction of emphasis in 
wound management Regardless of the par 
ticular type of wound invoUed it "should 
constantly be remembered that the bacteria 
m the yvound and the effect on these bac 
term of the chemotherapeutic agent is only 
one of a great many factors which enter into 
the achievement of the end result More 
important than the use of chemotherapeutic 
agents IS the provision of conditions which 
will be optimal for the healing of the wound 
The introduction of the sulfonamides and 
penicillin has not made possible the aban 
donment of anj of the principles of surgical 
management which experience has shown to 
be indispen«;able m the achievement of sal 
isfaclorv wound repair 

JoK^ S Lockwood 
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TETANUS 

Definition. — ^Tet'inu‘5 is a di^ietse of man 
and certain lower animals clianctorizcd b\ 
local spasm or general con\ulsi\c contrac- 
tions of tin. ^oIunt^^J muscles due to llie 
action of a poison produced bj a specific 
bacterial agent, Closimhuvi tetant 

Historical — ^The dramatic manifestations of this 
di!,ease and ila high mortality >ery earlv attracted the 
iltention of medical oh^eners so that fairlj accurate 
(lescnptions arc found m the older writings particu 
larlj those of Hippocrates' and AreUeus * In the earlj 
historv of man tno factors relating to the incidence 
of this disease arc of considerable importance namelv 
the frequency of liodily lojurv and tlie cloie contact of 
limn nilh domestic animals and the sod It uns not 
until 1800’ that the infectious nature of tetanus was 
suspccicd In IBoO Richardson* suggested traiufernng 
the disease from man to animals bv inoculating am 
inaU with blood from patients who had died of the 
disease Success was not attained howceer ontil 18£tt 
niicn Carle and Rattone’ produced the disease m am 
nnls 1} transferring a portion of a human wound in- 
fected with tetanus In the same year Ncolaier® pro- 
duced tipieat spasms faj injecting garden sod into nm 
mals He tlicn obserred a bacdlus which he considered 
to te the niiiie of the disease Two jears Inter Rosen 
bach* described the characteristic spores and atlempled 
to obtain the organism in pure culture Tl e latter was 
first accomplished bj Kllasalo ® in 4889 when be 
lealed to 80* C for fort^ five minutes a roised cullute 
of bacteria obtained from a pabeiil with tetanus lie 
then deinonslmted that the causative organism was an 
anaerobic spore forming bnciUiis In the same year son 
Bebnng and Kitasnlo* established the loaie nature of 
the disease b> inoculating with pure culture filtrates 
and proiluciiig antitoxin in animals The discoxery of 
the orgiaism was followed hj extensive research mlh 
regard to its cultural cinraeterislies ll e production of 
its toxins and the mechanism of its pathogenioly 

The Etiological Agent — The C frfoni is a gram- 
positiic spore forming liacillus which is slnctly an- 
aerobic Ibe spores arc terminal and round and are 
thus easily distinguishable from lie sporuhitmg nnaer 
obic bacilli of the gas Kangrone group Tlie organism 
grows only in a medium or in an enwronmcnl with an 
oxidaboii reiluclion {mtciitial ranging, between 0 ami Id 
It grows l)osl at 37* C in a medium haung a pll of 
7 to 7 0 Stab cultures in gel ilin or agar ptwiuce a 
typical “unirte^l fir tree growth" yyfade on blood agar 
plates the culture spreads as a thin film ll does not 


ferment sugars or digest protein Its yarious forms mav 
be cLiided into a numljcr of groups which differ m 
tlieir Agj^Iutinntinn reactions (o main Ivpcs and 4 other 
rarer tjpts) but all these groups irmliice the same 
toxin This has at least two fractions one licing hemo- 
Ijtic and the other neurotoxic'® possibly one fraction 
ctuses convulsion amf the other ifeafh 

Tie organisms nn. cssential!> saprophytic Tluy are 
frequentb found in the feces of iiorses caltle and 
sheep but to a considerably less extent in the intestinal 
tract of man unless he has been fairlj recenllj m close 
contact with domestic animals \ study of the feen! 
discharges of urban dwellers revenleil nn incidence of 
less than 5 per cent hut a similar stilly of a group 
of farmers or of soldiers who had recently rytiirncd 
from Morll Mar 1 yielded nn incidence of 30 to 3? 
per cent of these organisms “ i* 

Tetanus orgaiusras in pure culture are pmclicaily 
harmless when injected into the normal I ssuis of sus 
ceptihle anmials hut if the tissues are injured bv 
mechanical or chemical means or by eoneurrent infec- 
tion with other bacteria the tetanus bacilli multiply 
and produce toxin 

Natural Infection.- — Portal of Entry — 
TIic evpcnmcntal ofjscr4ation jifst men 
tioned probabl> applies to the disease as 
it dc\ clops chnicalh m miu and in animals 
because m almost c\crj case there is some 
CMdence of tissue injnrj or concomitant in 
feclion The organism ma> enter the bods 
through n gunshot or knife wound a com 
pound fracture or anj gangrenous or trau 
inatized portion of the skin, including a bed 
sore It may also enter through more trnnl 
injuries, such ns insect bites or stings biles 
of aninnis, blisters from burns or oilier irri- 
tants, extraction of teeth or even trivial 
scratches 

Development of the hifcction — htii the 
organisms have been introduced and have 
found conditions favorable for tJicir groiith, 
they roultiplv readily lu situ but usuallj 
do not invade the bodj Tliev probablv do 
not miilltply as rapidlj ns other organisms 
because even in well cstabli'lied Infections 
it ma> be difficult to recover them from 
the lesion Occasionally Ihcv have been 
found in regional limph glands but not in 
the blood stream or in distant organs or 
tissues Thev produce their disease in n 
manner similar to that of diphlhcrm bac- 
illi by developing a powerful exolovin 
which IS absorbeel and carried to the stis 
ccptiblc tissues, where it produces the char 
aclenstic <ijmploms 

Period of Incubatian — This vanes re 
markablv and represents the time it takes 
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the organisms to grou and produce their 
toxin plus the time it takes for the toxin 
to attack the susceptible tissues A few cases 
haae been reported m which the samptoms 
appeared within twentj four hours of the 
injur\ In other cases the period of incuba 
lion has been prolonged o^e^ a period of 
weeks and one case has been reported in 
which the characteristic features of the dis 
ease did not appear for two hundred and 
thirt\ nine dajs The greatest number of 
cases de\elop in se\en to fourteen days 

Sym-ptomatology — There are apparenth 
two characteristic groups of symptoms de- 
pending to some extent on the location of 
the portal of entrj and the manner and 
speed with which the toxin is produced and 
absorbed The first is called local or as 
cendmg and the second general or descend 
mg tetanus In local tetanus there is stiffen 
mg or twitching of the muscles in the region 
of the wound which ma^ be so mdd that 
It IS not recognized os a manifestation of 
tetanus It maj pass off spontaneouslv or 
ma\ graduallv increase in soNcritv and range 
until it spreads upward m\o!Mng the whole 
bod^ 

In the descending tjpe the symptoms 
begin first m the small muacles of the face 
with stiffening of the massetcr muscles 
which ma\ progress until it is impossible 
for the patient to open his mouth (lock 
jaw) The muscles of the face ma^ pull back 
the corners of the mouth gi'ing a grimace 
called the nsus sardomeus of Arelacus 
The phar\ngcal muscles maa be imohed 
making it difficult for the patient to s^val 
low The muscular spasm gradualK spreads 
downward to in\ohe the muscles of the 
neck chest back abdomen and extremities 
In both the ascending and descending Ij-pe 
when there has been extensile stiffening of 
the muscles the patient exhibits a senes of 
clonic or tonic contractions of the muscles 
which max start m small groups and gradu 
all\ spread until the whole bod\ is thrown 
into a Molent conxulsion Such attacks are 
frequenllv started bj trixia! external stira 
uh a mere touching of the bodi with the 
hand or with the bedclothes a jar of the 
bed a sudden increase of light m the room 
or c\en a loud noise The conxiilsions max 
increase in frcqucncx until thex are almost 
continuous and then the imbilitx of the 


patient to relax the diaphragm or the c\ 
temal muscles of respiration prevents the 
intake of air and asphvxia supervenes It is 
thought that the frequent and more or less 
continuous contraction of the muscles pro- 
duces a large quantity of lactic acid and 
consequent acidosis which is incompatible 
with life but death is essentiallx due to suf 
focation The contractions of the musclc> 
of mastication may be extremelx pamliil 
because of the pressure exerted on the teeth 
but the cramp of other muscles is usuallx 
not so distressing except for their paxclio- 
logic effect on a very clear mental stale 

Pathology — \Mien examinations are per 
formed on man and anjina]> after death due 
to tetanus no pathologic lesions can be 
found except in experimental animals to 
which tremendous do es of toxin have been 
given There is apparcntlv no death of the 
cells of Uie central nervous svstem which 
are rendered bvperaclive bv the toxin nor 
of the muscle cells which arc found gro««lv 
to be in a contracted state In human beings 
in whom the disease has been prolonged 
through a period of several davs and to 
whom It has been difficult to give proptr 
nourishment there is a wasting process in 
the various organs and tissues of the bodv 
but no specific pathologic changes can be 
demonstrated 

Abel and his co-workers** have shown that 
when a minimal lethal dose or a suhlcllial 
dose of toxin is injected bv anj route into 
experimental animals it is rapidlj taken up 
and fixed both bv the highiv specific tis 
sues and bj the non responsive tissue of 
the bodv In these cases although the am 
mal dies no toxin can be found m the blood 
and Ivmph and no toxin can be detected 
as such in the tissues of the bodv If more 
than one minimal lethal dose is injected 
the excess can soon all be found to be pres 
ent in an unchanged slate m the blood ami 
Ivmph Anv toxin in the tissues is then due 
entirelv to the toxin present in the con 
tamed blood and Ivmph and no greater 
concentration is found m the central nen 
ous svstem in the nerves or in the niu'de 
than IS proportionalelr present in the otl cr 
organs according to their bloo 1 siipplv 

Treatment — Rationale of Treatment — 
It will be «cen that the rational treatment 
of letnou depemls on an accurate know! 
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edge of the pathogenesis of tlie disease This 
not \et entireh clear m spite of the 
clinical and e\periraentnl m^cst^gallons car 
ried on o\ct a long period of time Until 
recent \ears the theorj Ins been generalh 
accepted that the toxin is produced localK 
111 the region of the uound and that it 
reaches the central nersous sjstem onh b\ 
passing up the motor ncr\es to the anterior 
horn cclN of the cord and thence spreading 
both up and down within the cord and 
backward to m\ohc the sensory ner\e cella 
It was thought that wlnlcxcr toxin was ab 
sorbed bv the blood and Umph was distnb 
iitcd bj tin. arterial circulation to the xari 
ous muscles of the hodj and then in turn 
absorbed bv the avis c\ hiulers of their motor 
nerxes The absorption was «aid to be ac 
complislicd either bj protoplasmic stream 
mg within the aviscjlmdcr In wax of the 
perineural Ixmphatic ducts or up through 
the inlerfibnlhr channels The beginning in 
the face and jaw muscles of the sv mptoms 
of descending or general tetanus was fx 
plained bj the fact that in these muscles 
the shortest route to the central nervous 
sxstem was found Local tetanus in the 
muscles near the portal of entrs was cx 
plained b\ the absorption of the toxin bx 
the motor nerves in these mu«clcs with 
contraction occurring as soon as the toxin 
reached the motor nerve cells in the cord 
However a number of investigators 
brought forth clinical and expcnniental cvi 
dcncc to cast doubt on this llicorj and 
more rcccnllv Abel and his associates have 
brought strong evidence to light which sicm<i 
to refute this conception Thev have called 
attention to the fact that there is no such 
thing as protoplasmic streaming willim 
the axi^ tvlinder of the nerves and that the 
pcrmciiril Ivmpliatic ducts pass upward to 
regional Ivmph glands and not to the spinal 
cord I ikcwi>e there is no po«sibililv for 
the toxin to pass up through the tissue 
spaces between the fibers in a nerve bun 
die Ihcv believe thiL local tetanus is pro 
duced bv direct action of the toxin on 
muscles 111 the neighborhood of the di^lnb 
uting focus and that all the rest of the 
toxin is rapidh taken up tliroiiph the blood 
capillaries and Ivmplmtic vosel- into the 
blood <;trcam and distributed throughout 
the bodv through the arteries Tlicv believe 


that there is no blood brain barrier ’ pre- 
venting the passage of the toxin into the 
susceptible central nervous sjstcm tissue 
and no barrier between the blood and other 
susceptible tissues Thej do not offer nnj 
«atisfactorv explanations for the order m 
which sj mptoms appear in the descending 
form of the disc isc These important stud 
ICS have been confirmed and arc being con 
tinued bj Firor ■* 

Prophylactic Treatmuit — Opfr xtive — It 
IS evident from the foregoing brief review 
of the patliogcncsis of llie disease that it is 
of the greatest importance to prevent the 
evolution of a lethal dose of the poison 
When anv condition exists or when anj 
wound is produced which is Iikclv to pro 
vide conditions favorable for the mtroiliic 
tion and the growth of C tetam treatment 
must be instituted which will make tlic cs 
lablishmonl of this organism difficult if not 
impossible The surgical procedure in the 
treatment of the wound requires the re 
moval of all foreign bodies and devitalized 
tissue no attempt should be made to close 
the wound The margin of excision of 
course miv have to be limited and a com 
promise maj be nccessnrv when the wnitiul 
IS m certain nimlomical locations vvliir}i 
make extensive excision of tlie part mail 
visable as for example on the face 

Axtisfptjcs — anous antiseptics have 
been recommended for use after the exci 
Sion of the wound The most recent and 
probablj the most important is zme perox 
ide which not onlv inliibits the growth of 
all anaerobic organisms bv protliicing a 
highly oxjgcnatcd environment but ilso has 
a dcloxifving action on the toxin and vet 
docs not injure tissue The use of penicillin 
III these wouiiiU Ins been of siidi recent 
development that an adequate deleminin 
lion of its value has not vet been possible 
in a large senes of cases but in vitro the 
growth of C tetam is inhibited bv pciiKillin 

Activt Imxiumkatiox — In recent vnrs 
encouraging cfTorts have been made to pro- 
duce active inimtimlv in siirh pir^ons as 
soldiers who an hkelv to bu siilijcdcd to 
wounds ronlamninltd with tetanus organ 
isms It Ins been found tint llie injection 
of lo\oid‘^ or anatoxin (toxin ildoxified bv 
fonnnim or alum precipitation) calls forlli 
antitoxin in tiu bodv of the rccijnciit I it 
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lie or no response is seen after the first 
mjcclion but it the second is gnen three 
to si^ weeks later there is a sharp rise in 
the antitoxin content of the blood serum 
This IS maintained for a \ariable period of 
months and gradually disappears If how 
ever a third injection of toxoid i» made 
three to six weeks afterward there is sud 
den development of antitoxin vrhicli seems 
to be adequate to combat the majority of 
natural infections with the organism Thus 
if a soldier is immunized bv three injections 
of tetanus toxoid and later sustains an in 
jurj another dose or «eries of toxoid mjec 
tions is considered to be more effective as a 
prophj lactic than a dose of tetanus antitoxin 
The use of toxoid practicallj eliminated 
tetanus from the French armv earlj in the 
present war That the American and British 
forces have been sirailarl} protected has 
been amplv demonstrated bj the low in 
cidence of tetanus in the casualties so far 
reported 

SEROxnERAPT — Sufficient tetanus anti 
toxin should be administered to neutralize 
prompllj anj toxin which mai be produced 
The usual prophv lactic dose of tetanus anti 
toxin is 1 500 UjS P units which represents 
enough antitoxin to neutralize ®000 mini 
mum lethal doses for a ISO pound man The 
relative value of these prophvhctic meas 
ures cannot be accuratelv estimated and one 
can be sure that no single measure will pre 
vent tetanus m all eases It was demon 
strated be}ond the shsdon of a doubt bv 
the experience of armv surgeons m the first 
World War that the routine use of anti 
toxic serum was of tremendous value The 
high incidence of tetanus in the earlj davs 
of the war when antitoxin was not avail 
able as compared vxith the minimal occur 
rence of the disease when the antitoxin was 
given as a routine measure amplv demon 
strated its efficaev \Micn conditions were 
maintained which favored the development 
of tetanus such as in compound fractures 
or retention of foreign bodies vrhich il was 
impossible to remove it was found neces 
sarv to repeat this prophvhctic injection 
every week or ten davs until it was certain 
tl at the conditions no longer existed When 
scconilarv operative procedures must be car 
ricd out for war wounds it is likewi«c ncc 
cssarv to repeat the prophvhctic injection 


because the traumatism of tissue in which 
tetanus spores mav be I3 mg quiescent might 
reactivate the organisms and recatabli'h 
conditions favorable for their multiplication 
and the elaboration of their toxin 

Acine Treatment — Operative — hen 

the initial svmploms of the disease have 
appeared the first requirement is to remove 
surgicallv the focus of infection or the 
loxm factory Tins requires complete e\ 
cision of the wound and removal of all for 
cign bodies and necrotic or grosslv infected 
tissue >.0 attempt should be made to clo«c 
the wound 

Antiseptics — After the surgical proce- 
dure the wound area should be flooded with 
a creamy suspension of effective zme perox 
ide B3 effective zme peroxide is meant the 
medicinal grade of that product which has 
been drj sterilized according to instructions 
and which when added to sterile distilled 
water to the amount of 5 Gm m 50 cc 
will settle as a soft curdy precipitate Icav 
in^ the supernatant fluid clear and w ill cause 
the evolution of oxvgen withm the first hour 
with continued evolution d inng the next 
Iwentj four hours It i> important to make 
certain of the contact of this creamv sus 
pension with every part of the wound lo 
manj cases it is neccssarj to pack the wound 
gentlv with fine mesh gauze or absorbent 
cotton soaked m the zme peroxide suspen 
sion so as to keep the surfaces of the 
wound apart The dressing should then be 
covered over with water soaked cotton and 
then with vaselin gauze to prevent evapo- 
ration 

CiiExioTnERAPT — Penicillin should then 
be given sjsfemicallv at the rate of 200 000 
units dailv either continuouslj by inlra 
venous or intramuscular drip or everj two 
hours bv intramuscular injection 

Serotherapt — Further treatment is di 
reeled toward the neutralization of the 
toxm winch lias been distributed through 
out the bodv Potent antitoxin in mon'iired 
US P or international units mav be intro 
diiccd subcutaneously intramuscuhrlj m 
tnvenously or mtralhecallv and should be 
given m large quantities within tic first 
Ivvcnlv four hours Although manv ol serv 
ers (Si crrinj,lon’* \icoIP“ and others) ad 
xoeatc the intrathecal route \bcl and others 
maintain that it offtrs no advantage be- 
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cause the antitosm is rapidly absorbed m 
the blood stream from the spinal fluid and 
does not come m contact with the lotin 
alreadv fi’ced within the central nersous s\s 
tern There are no dependable statistics to 
prose whether or not the intrathecal injec 
tion IS of value During the last war Bruce ® 
gave some statistics for the British armv 
showing that the mortalilj had been re 
duced from 57 7 per cent in 1914 to 1915 
when tetanus antitovin was not available 
to 19 per cent in the last period of ob'^erva 
lion (1917) This improvement was due not 
onlj to the prophylactic use of serum but 
to the improved surgical teclinic But in the 
last 100 cases in which presumably the sur 
gical technic was the same the men who 
had received prophylactic serum showcil a 
mortality of 17 7 per cent and those who 
had not been given prophvlactic serum a 
mortality of 28 J per cent One would sup 
pose that in the active treatment of tetanus 
with serum better figures for recoverv 
would be found for the group receiving 
large doses of serum on the first day in 
which symptoms appeared but such is not 
the case In like manner if intrathecal m 
ycctions of senim were of any special value 
one would eapcct a lower incidence of mor 
(nlitv m those cases in which it was admin 
istered in that manner but again there 
are no convincing figures to prove tins 
point It must be remembered however 
that it is almost impossible to ev aluatc these 
measures property because as a general role 
the series cannot be comparable The pa 
tients with the most severe cases would be 
likelv to receive antitoain m large quanli 
ties bv everv route possible as soon as 
svmploms appeared and thev in turn might 
show a high mortahlv while those with 
mild cases for whom serum treatment was 
postponed and was given in relatively small 
doses might show a high incidence of rc- 
coverv llith the present limitation of 
knowledge with regard to the mole of ac 
lion and the impos'sibililv of estimating the 
amount of tovin already elaborated in any 
given case it seems best to lav down the 
following rules for the administration of 
antilovm 

As soon ns the diagnosis is made 20 000 
USP units should be given mlravenoiish 
inonn units mto the muscles of the nngh 


borhood of the wound if possible and 10 000 
units mlratliccallv after the remov al of an 
equal amount of cerebrospinal fluid The in 
travenous and intramuscular do«es should 
then be repeated everv four hours and the 
mtraspinal injection everv twentv four 
hours until the outcome has been definitely 
settled Some advocate the admim tration 
of as much ns oflOOOO units in the first 
twenty four hours subsequent amotmtj. be 
mg determined bv the response of the pa 
tient to the treatment 
Symptoms — Measures mu«t be taken to 
combat the distressing effects of tlie mus 
ciilar contractions which recur often with 
increasing frequeuev during the pro^rc'^s of 
the disease Attacks are often brought on 
bv various forms of afferent stimuli which 
should be minimired The patient «5lioiild be 
kept in a darkened room removed from all 
avoidable noises Ihe bed should not be 
jarred and the patient should I c handled 
gcntlv If the contractures become violent 
frequent or painful the patient should be 
kept under the mniiencc of sedatives which 
also serve to minimize liK npprtlunsioti 
The milder forms of sedation with the bar 
bitiinc acid derivatives mav not be sufR 
cient but sodium amvtal is tic best of 
these and mav prov e sufficient for the milder 
spasm Morphine which has the deleterious 
effect of repressing respiration should not 
be used By far the safest sedative is aver 
tin with winch the patient mav be kept 
covrtmviously subdued for many br>uT'> but 
the do«c should be limited to from CO to 80 
mg per kilo of body weight for larger doses 
may depress the respiration Under its nt 
fluence the muscles mav complctclv lose 
their hvpcrtonicitv although this is not nl 
ways possible Tlic return of spasm within 
the muscles even before the patient has 
shown evidence of coming out of the nar 
coais is an indication for Us rcadmmi tra 
lion If spaslicitv of llie re piralorv museks 
or action of the loam on the center of ^e^ 
piration becomes manifest artificial rcspiri 
lion is neces'arv and can best be nccom 
phshed with the Drinker respirator ’’’ l\hcn 
a prolonged narcotic is admniistcrctl the 
danger of the devdopmont of pneumonia 
becomes great particularlv when acrition 
of the lungs is limited bv spasm of tin res 
pirvtorv muscles 1 cetlmg the patient diir 
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ing the period of prolonged mrcosis must 
he handled AMth greatest care and chmina 
tion must be effected b\ rectal treatment 
Irapro\emenl in the patients condition is 
e\idenced an increase of the intenal be 
t«cen the spasmodic seizures and a gradual 
relaxation of the contracture and hvperlon 
icitj of the muscles The administration of 
narcotics can then be interrupted and grad 
ualh eliminated 

The high morlalit\ of this disease after 
the de\elopment of symptoms should not 
le<! en but «hQuld rather increase prompt 
and effectia c admmislralion of all the afore 
mentioned methods of treatment and these 
methods should be continued until the pa 
tient IS compIetel\ out of danger or has 
succumbed In man' cases initial improxc 
ment has caused the surgeon to be undul\ 
optimistic of the outcome or on the other 
hand the continuation ol s%mptoins has led 
him to be undul' pessimistic 'More careful 
sludj of the patl ogcnesis of the disease is 
c scntial before there can be hope for fur 
tlier lowering of the mortalilv rate 

Fr\nk L Melenei 
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RABIES 

(Hi/drophobia Lt/^sa) 

Rabies is nn acute mfcclious di eiso of 
dogs horses cattle squirrels and other lowof 
animals due to a filtrablc Mrus found m the 
saliva It IS transmitted b\ a bite and i? 
invariabh fatal m human beings In IIli 
tots in 303C 18 4GC dog bites were rc' 
ported with 10 deaths from rabies Com 
wall savs that onl^ So per cent of humaB 
I cmgs bitten b' rabid dogs die of rabies 
The neurolropic virus passes along Uie ncr'^ 
aais c'linders from the site of inoculation 
to the central nervous sjslem At aulop v 
the brain shows the presence of specific 
"Negri inclusion 1 odics 

wvtwVitiAwn ■pyTmA ax yiVitv 

the distance from the bite to the 1 rain i 
less varjing from two weeks to over a 
vear but is usuallv fortj to sixtj davs In 
a Ij-pical human case there is a short pcrio<I 
of restlessness apprehension and malai e 
which IS followed bj the evcitcmenl slagt 
m which there is a violent spasm of Ui6 
muscles of swallowing and respiration At 
tempts to swallow bring on an attack and 
the patient will refuse even water a cir 
cumatance which caused the disease to 
termed hvdrophobia Saliva drip'? from llif 
mouth owing to the patients mahihtv to 
swallow The final stage is characterized bv 
paralvsis 

The high mortahtv of rabies (100 per 
cent) makes the treatment of animal biles 
of great importance If it is known will 
certaintv w hat animal caused tl c injiirv an 1 
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if this animal diows no signs of nbies the 
Monnd should be scriipuloush cleansed with 
<oip and water debnded if nccessarv and 
if indicated closed This treatment is per 
missible onlj if the animal can be kept 
under close ob»er\ation for two to three 
weeks and examined b\ a competent selcr 
imrian If the animal has been bitten b\ 
another animal Ro«emu belicaes it should 
be quarantined for si\ months If the am 
mal Ins rabies dc\ clops rabies shows sus 
picious symptoms or is unidentified the 
patient should be gnen 14 to 21 doses of 
antirabic \accine Public health authorities 
ndMse the cauterization of all parts of the 
wound including the skin edges with‘fum 
mg nitric acid in cacrj case if the animal 
IS rabid "Meliculous cleansing with soap and 
water is thought b\ some to be preferable 
to cauterization Anj person whose appar 


enll\ intact skin has been tontaminaled 
the salisa of a rabid animal should rcccuC 
the prophj lactic injections All animal bile® 
should immcdiatch be reported to local 
health and police officers 
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ANTHRAX 

(Malignant Pminle, Splenic Fever, Malig- 
nant Carbuncle, Pustule ^^ahgne) 
Definition. — Anlhra-^ is an acute infec- 
tious disease caused by the Bacillus an- 
thracis and cliaraclenred by the rapid de- 
velopment of a carbuncle-hke lesion asso- 
ciated with severe constitutional symptoms 

Etiology. — Tile disease is largelj one ot hetbivora, 
attacking cattle hofn sheep and goats Zoologically 
and geographicnlly it is one of the most nidespread of 
all infectious diseases Among liumans il occurs most 
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fmjucnlh among those who handle ludes hairs, 
bristles wool horn and bone and ntiiong farm laborers 
shepherds butchers and letennanans Shortly after 
World ttar I a number of cases of anthrax occurred 
as a result of infection from cheap pony-hair shaving 
brushes Baalhts anthracts was tlie first organism dis- 
coyereil to bear a specific relilionship to an infectious 
disca.se It occurs as a large, straight, rod like baciQus 
from 4A to 10 ii long and from 1 to S >i wide It may 
occur singly or in pairs m film prep'irations Its abihty 
to form spores makes it cxtremelj resistant to chemical 
and physical agents The disease gains entrance to the 
human host by direct inoculation of the skin, seldom 
by ingestion or inhalation. 

Symptoms. — A few hours or a few days 
after infection an inflammatory papule, ac- 
companied by ccvcrc itching, det clops at 


the point of inoculation. At first the lesion 
may simulate an ordinary furuncular infec- 
tion, but it rapidly becomes transformed 
into a bulla filled with blood and pu^ The 
surrounding tissue is indurated and board- 
like, and the edema is pronounced. The bulla 
ruptures exposing a dark brown eschar situ- 
ated on a markedly inflammatory base, 
.about the borders of a%hlch are seen minute 
translucent vesicles Tl\c neighboring ly mph 
glands are enlarged and may' suppurate. 

The lesion may occur on the face or neck 
if the infection has been the result of using 
an infected shaving brush and on the shoul- 
der, arm or hand if due to the handling of 
diseased hides or skins (Fig. 10) . In some 
cases the attendant symptoms of headache, 
high temperature and delirium are marked, 
in others the temperature may be only 
slightly elevated and the constllulional 
symptoms mild. The course of the di-easc is 
short; the patient either dies as the result 
of septicemia or recovers as the result of 
proper treatment. 

Diagnosis. — The finding of a hrowmish 
black eschar situated on an exposed sur- 
face of the body, surrounded and covered 
by small \csicles and placed in the center 
of an area of marked swelling in a person 
whose occupation exposes him to anthrax 
intecUon generally' suffices to esLahTieh flic 
diagnoMs Anthrax bacilli are usually found 
in the smears. 

Treatment. — At one time early and rad- 
ical excision of the lesion was ad\ocaled 
Best results now arc obtained by Ica\ing 
the lesion alone. Incision, excision or injec- 
tions of chemicals or serum into or around 
the le«ion is definitely contraindicated. 

In a recent report Herman Gold rc%iewed 
his results in the treatment of sixty patients 
Antianthrax scrum was ndministerctl to 
twenty-one of the patients, twenty of whom 
rccoxered The one who died had received 
an inadequate amount of serum intrave- 
nously and had been given injections of 
serum around the lesion. The nveracc total 
dose of scrum was 875 cc. adminblercd in 
most cases in two or three intravenous in- 
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jcctions The mitml dose should be 200 to 
500 cc repeated c^c^^ twebe to twenlj 
four hours until the edema js checked Con 
trol of the edema is the mo>t relublc means 
of determining whether sufficient serum has 
bicn administered In addition to scrum m 
tra\cnous injections of neoarsphcnaminc 
were gnen to sk patients but this drug 
did not shorten the course of the disease 
or niateriall\ add to the chances of reco\ 
er\ Sulfonamides were used in fort\ two 
cases with excellent results in tliirtx nine 
Patients should be treated inlcncnch with 
sulfa pjndine and sulfalhiazole but if Ihcj 
fail to respond after three da\s antianlhrax 
scrum should be used Sulfathnzole is the 
drug of choice Gold behe\es tint the ill 
no > A\as dtfimteU shortened in lus cases 
b\ the use of sulfonamides and that the 
sulfonamides arc a safe and reliable subsli 
tute for serum and should be given prefer 
ciice m the treatment of anlhru 
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SPOROTRICHOSIS 

Definition — Sporotrichosis is an tnfee 
tious disease caused bj a specific fun**u« 
the Sporotlirtx sckencl u and characterized 
bv the development in the skm of indolent 
nodules and abscesses The disease ma\ be 
localized or svstcmic cutaneous subctilnnc- 
ous osseous and Msceral lesions mav be 
present simultaneously 

Etiologj — ^Farmers gardeners and flor 
1 Is are cspccialh affected and llic disease 
occurs so frcquentlj in rural districts that 
It suggests most stronglv that the favorite 
hahilat of the fungus is grasses shrubs and 
other vegetable matter Afore cases Jmc 
been reported from France and from the 
All sj sippi River basin than anv where cist 
The sporothnv is slrictlv atrobic it grows 
on orilmarv media but cspcciallv well on 
tho e cont lining sugar 


Diagnosis — ^Tlie diagnosis of sporolnch 
osis IS made bv thi cultivation of the organ 
ism on suitable media or bv its inoculation 
into animals It is difficult to isolate the 
organism from pus in suspected casts 

Palhologj — In sporotrichosis the patho 
logic picture is that of a chronic granuloma 
Tlie fungus can but rarelv be domonslraltil 
All observers agree that three zones makt 
up the granuloma a peripheral zone where 
there is an intense inflammalorj riaction of 
the connective tissue and the infiltrate is 
made up of plasma cells Ivmphocvlcs and 
some connective tissue cclK a midzone in 
which art found numerous giant cell of the 
Langhans tvpe and epithelial cells arranged 
in Ijpical tubercle formation with a central 
zone in which are seen large numbers of pU'% 
cells King m a fine or coarst comicclivc tis 
sue network 

Svmploms — Alore than sit clinical van 
eties of this disease have been described 
The most important however are the local 
izid Ivriiphangilic and the multiple gum 
malous t>pcs The disease is seldom iccog 
nized carlv In Cftv one of 145 rcportetl 
cases the di ease had ctisted for four 
months before suitable treatment was insli 
tilted Although it is usuallv characterized 
bv the etlrcmc indolence of its development 
and course and bv an absence of fever and 
sjslcmic svinjiloms its onset mav bo abrupt 
with fever svmptoms of an acult scpli 
ccmin and a rapid development of lesions 

TVic first or Kmpbangilic Ijpc is the one 
most commonlv seen iii this coiintrv A 
wound on the finger thumb forearm or hand 
serves as the portal of entrv for the sporo 
Ihrtx The initial lesion mav simulate a sun 
pic ulcer a furuncular pustule or an ah cess 
In some cases it mav have almost enlinlv 
di appeared bv the lime that the surcecd 
111 " svmploms develop From a week to a 
mouth after the appearance of the iiutul 
lesion a chain of notlular swellings develops 
which follows the course of the Kmplnties 
Tic nodules slowK enlarge some remain as 
painless nodular swellings some soften willi 
the formation of cold abscesses wliilc in 
others the skin over them breaks down and 
indolent gummatous ulcers result T I e chief 
Ivmphatic vessel extending from the initial 
sore can gcnerallv be felt ns a thickened 
cord like slniclure 
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A second t^pe not often seen in IhiS 
country but often seen in Fnnce is char 
ictenzed b\ the de\elopment of numerous 
lesions distributed o\cr the trunk 'ind limbs 
The\ begin ns nodules the size of a pei 
and enlarge slowlj to lesions the size of a 
walnut Thea onla occasionally break down 
to form saTihiloid ulcers Generallj the\ 
soften and form cold abscesses 
In the cases that ha\e occurred m this 
country the lesions have broken down to 
form three tapes of ulcers a tuberculoid 
ulcer which is fistulous in character with 
narrow irregular openings scantj pus and 
a dirtj granulating base that bleeds easily 
w wives aw wlaavla iVae. -vse 

crateriform clean cut with sharp edges 
and an ectlijmatous ulcer in which the le 
sions are superficial hcaaih crust coaered 
and oiiK moderatelj inflamed 
In addition to the skin the disease maa 
attack the muscles bones and mucous mem 
branes especnlla those m the larjTix and 
pharanx Sporotnchial gummas haae been 
found beneath the periosteum and cases of 
tibial periostitis due to the sporothrLX haac 
been reported 

Treatment — Surgical treatment is not 
indicated m sporotrichosis Incision into the 
lesions incrtases growth rather than pro' 
moling iiiaolution Potassium iodide ba 
mouth in fairlj large doses is almost a 
specific Sodium iodide administered inlra 
aenouslj has also been of sera ice iti clearing 
up the disease 
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ACTINOMYCOSIS 

Definition — \clmomaco»is is a disease 
nfTecting man cattle and swine and char 
aettrired 1)% the dc\elopment of granulo- 
matous tunors Thc«e tumors fistulizc and 
from their discharge the chnrnctcnslic \cl 
low sulfur like granules ma\ be obtained 


Etiology — Considerable confusion has 
hedged about the origins of act!nom^co is 
in man The general assumption has been 
that the disease is conaeaed to man in the 
following manner A cow with liimpj jaw 
(actinomacosis) and a discharging sinus 
grazes at pasture other cattle or human 
beings chew the grass upon which the ac 
tmomacetes were discharged and the disease 
IS perpetuated The present \iew and one 
that has gamed adherents among both cli 
nicians and bacteriologists is that actino 
nncetes freqiienth arc h irbored about the 
teeth and m the cr\pts of the tonsils and 
granted lodgment of the organism in a mu 
CAs.'tl vawal U’A 

disease p"occss mas be set in motion Lord 
championed this mcw as long ago ns 1910 
The barrier to more general acceptance of 
the endogenous mode of origin of actiiionn 
cosis m man was that the cultiiml and 
morphologic characters of actmomvcclcs re 
cosered from the oral casilies of patient* 
with actinomycosis appeared to differ from 
the cultural and morphologic characters of 
the Actmomyccs bans The latter onjanisni 
was isolated from e\udale ba Ilnrz in 1877 
and Its anaerobic character was establishctl 
b\ ^olff and Israel in 1801 Emmons’ ob 
tamed pure cultures of microacrophilic spe- 
cies of aclinomvcetes from carious teeth and 
from tonsillar crjpts Upon repeated subciil 
lure these actinomjeetes and llietr hjphac 
bcliaaed morphologically and culluralla \era 
much the same as did Ictinomyccs boiis 
Emmons examined 100 pairs of tonsils re 
mo\cd b\ tonsillectoma and in forta <e\cn 
found aclmomjcetes who^e filaments eahib 
ited the identical morphologic and staining 
reactions of AcUnomT/ces boiis 
Tlie clubbed ends of the twisted macclnl 
filaments together with their radial arran’e- 
ment accounts for the fact that the nclino- 
mvccs colona is knoaan as the my fungus 
The organ im is gram positiac 

Palhologj — Lodgment of the ra> fun 
gus Actinomyces bolts in tissue bring 
about a granulomatous laTie of reaction m 
which the features of an acute as well as a 
chronic infection mas be conciirrentls nolc<l 
ImmediatcK about the organism a zone of 
cellular actnits usualls occurs in which are 
large masses of polvmorphomiclcar and mo- 
nonuclear leiikocjtcs and cinthelioid cell* 
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and a rich network of \oung blood \esscls 
Tins reaction becomes manifest to the un 
aided eye as abscess formation with bur 
rovnng pus channels filled ^vlth purulent 
collections containing the jellow sulfur like 
granules of the nctinomjces colonies The 
\ascuHntv of this granulomatous process 
Is alwa j s striking at operation Hemorrhage 
from this tissue when curetted awaj ina\ 
be ahrmmg lending the impression that a 
large blood \cssel has been opened a el 
slight gentle pressure with a gauze pack usu 
all j serves to arrest it The j ellow color of 
the exudate is due in large part to the pres 
eiice of pseudoxanthoma cells rich in lip 
Olds The actinom\cetes arc non mobile but 
ire earned into the surrounding tissues b\ 
macrophages 

Peripheral to this area of necrosis and 
liquefaction is observed a proliferation of 
dense connective tissue — an attempt to lo- 
calirc and stop the dcstructn e process The 
bnwnj induration obser\ed clinically m 
cases of actmomxcosis is afforded by this 
keloid like proliferation of connective tis 
sue Central softening and peripheral indu 
ration with the suggestion of remarkable 
aascularilj as imparted by the color of the 
skm are the gross features of the actmomv 
cotic process which is about to ritplure 
through the skin Spontaneous fistulizalion 
with discharge of jellowash exudate is not 
unusual In man primary involvement of 
bone is infrequent and is usually observed 
as an extension tram an adjacent process 
in cattle involvement of the jaw bone is 
the most frequent initial lesion of true actin 
omjcosis 

Sites n/iere Aciinornt/cosis May Occur — 
There are esseiitiallv three regions in the 
bodv where actmomv cosis commonK oc 
curs VIZ (1) the head and neck (2) the 
thorax and (3) the abdomen The usual 
portal of entrv for cervicofacial actmomv 
cosis IS believed to be the mouth for Ihor 
acic aclinomj COSIS aspirated or ingcslcil 
organisms lodge in pulnionarj tissue or 
l>cnelratc the esophagus the usual lodg 
ment of organisms winch give rise to nb 
dominal nctmomJcosl^ is the ileocecal seg 
ment of the intestinal canal 

T/ie Sjtread of Actinomycosis — ^^Tien the 
disease IS recognizable clmieallv the porlnl 
of entr^ ordinarily remains but a conjee 


lure The proximitv of the disease process 
to one of the commonlj accepted sltc^ of 
origin of the disease merclv suggests it a:, 
the portal through which the mfcetion m 
vaded the adjacent structures Actmomv 
cosis exhibits an evtraordmarv abililj to 
extend into liealthv tissue leaving no trace 
of the disease at the site of entrv This is 
particulirlv true of abdominal actmomv co 
SIS It is likelv that isolated aclmomvcosj 
in a subphreme abscess the kidnev the 
urinary bladder the female generative or 
gans or the abdominal wall or a collection 
of actmomv cotic exudate eroding the lower 
thoracic or lumbar spine commonlv mav 
have its origin in nclinomv costs which ini 
tiallv found lodgment in the ccciim 
Actmomj cosis rareh becomes generalized 
in the sense m which a tumor metastasizes 
though instances apparentlv have occurred 
to indicate that di«lal spread bv the blood 
stream docs take place Most of these cases 
concern the invasion of a pulmonarv vein 
bj an actinomvcolic process m the lung 
Its entrj into the left heart and its propn 
gntion as a thrombus into one of the cere 
bral vessels with lodgment in the brain 
Jacoby (1028) reviewed a number of these 
instances Cerebral actmomv cotic abscesses 
are sometimes multiple Similar but less 
frequent spread to the liver spleen or kid 
nej has al«o been noted It is parlicularh 
the thoracic and abdominal varieties of ac 
linomjcosis which give rise to blood stream 
intasion Secauso of the zc/narkaWe znia 
sivc features of actmomvcosis bj which the 
disease spreads bj direct extension in 
vehement of the liver and spleen maj occur 
in either abdominal or thoracic actmomv 
coMs bv direct migration without the 
ngenej of blood stream metastasis 

In a fairlv large number of cases of iso 
lated actmomvcosis of the urinirv bladder 
the female generative organs the kidnev and 
even bone the origin remains uiiccrlam 
As was suggested above undoubtedly some 
of these may have Ihtir origin in so calletl 
abdominal actmomvcosis presumnbU being 
the residuum of an aetinnniv colie process 
which migrated out from the intestinal 
canal It is possible that nclmomv costs 
rtaclic<! these organs bv direct spread from 
nil actinomvcolie focus wliieli had its ongm 
elsewhere than m the intestinal canal The 
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instances of isolated actinomycosis of the 
stomach which have been observed undoubt- 
edly have their origin in the ingestion and 
direct lodgment of actinomj cetes in the 
stomach. 

Extension from cer\ icofacial actinomy- 
cosis may occur into the thorax by way of 
the supraclavicular fossa, and imasion of 
the cranium may occur through the orbit, 
by way of the foramina at the base of the 
skull or by direct erosion of bone. The im- 
portance of early recognition and adequate 
treatment of the lesion to obxiate these un- 
fortunate occurrences is immediately appar- 
ent. 


obtained from a sinus or recovered by cu- 
reltement at operation is put out on gauze 
or placed in water, wliere the granules may 
be identified more readily. Suspicious-look- 
ing granules are placed on a glass slide in 
a drop of strong potassium hydroxide, and 
this wet preparation is e.xamined immedi- 
ately. The sulfur-like granule of an actino- 
mjcolic colonj is shown In Pig. l], A A 
coiled group of intertwined mycelial threads 
terminating in clubs is the typical picture. 
'UTicn fistulization has already occurred and 
drainage of exudate is slight, cureltemenl 
of the sinus followed by paraffin embcrlding 
and staining with hematoxylin and eosin 
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most frequent diagnosis is tuberculosis of 
the lymph nodes The trismus of the mus 
cics of the javr and the induration of the 
cheek and neck with discharging sinuses 
frequentlj suggest the picture of htc mtra 
oral malignant disease If the mouth can be 
opened adequaleh for examination the ab 
•scnce of an ulcerating lesion should at once 
give increased credence to the belief that 
the lesion is probabi} actmomjcosis ilalig 
nant disease tuberculous Ivmph nodes os 
teomjelitis of the jau and suppuration in 
a branchial cjst may mimic the appearance 
of this varietj of actmom>cosis The finding 
of the organism establishes the nature of 
the lesion 

Thoracic Aciinonii/cosi'i — Early recogni 
tion of tlie lesion is Iikeh to he accidental 
In mv own experience it is the occurrence 
of an empjema which is threatening to rup- 
ture through the thorax in the vicmitv of 
the breast on the anterior diest wall which 
gives the first indication of the presence of 
thoracic actinomjcosis Kirklin and Ilefke 
(1031) have indicated that the rocntgenol 
ogist may occasionaU> diagnose the lesion 
when the lung pleura and chest wall are 
involved that is an. intrapulmonarv lesion 
which simultaneous^ giies rise to pcnosli 
tis should suggest actinomvcosis The ch 
nician usuallj will suspect the presence of 
the lesion before the roentgenologist will be 
able to suggest the possibihtj of its presence 
from roentgenograms of the chest Free 
bleeding following probing of a thoracic 
sinus tract niaj suggest the possibiUlj of 
actinonivcosis Pulmonan abscess bronchi 
ectasis with abscess or carmfication of the 
lung tuberculosis malignant disease of the 
lung or pleura pjogenic empyema unre- 
solved pneumonia sv'philis of the lung bias 
tomjcosis and hvdnlid evst raav give nse 
to confusion 

Abdominal Actinomycosis — In most m 
stances patients with abdominal aclinomj 
cosis are operated upon for appendicitis 
Exudate mav be found around the appen 
dix the true nature of the lesion remaining 
whollv unsuspected An intestinal fistula 
may form or nu ab cess mav appear m the 
incision subsequent to complete healing 
The late occurrence of a subhcpatic ^ub 
diaphragmatic or perirenal absce-s's necc<iM 
tntmg drainage mav be the means bv which 


the process is identified An\ sinus which 
develops spontancouslj m the abdominal 
wall should he looked upon with suspicion 
Carcinoma particularly in the cecum 
Hodgkin’s disease appendiceal ab«cc«s and 
its complications tuberculosis of the bowel 
and peritoneum so-called regional ileiti> 
with abscess formation perinephric ab^ccs^ 
and chronic granulomas arc the ordinary 
conditions with which abdominal actinomv 
cosis may be confused Shiota (1900) re- 
lated that localized actinomv cosis had been 
cured by appendectomv or intestinal resec 
tion Cure after gastric rtsection in which 
actinomv coals was discovered hislologicallv, 
has been reported in a few instances Sim 
liar cures have attended drainage of a suh 
diapliragmalic or pelvic abscess actinomv 
colic m nature which m all likelihood had 
its origin m an ileocecal lesion like rtsulb 
have attended excision of an actinomv colic 
kidnev, as well as excision of an abscess of 
the fallopian tubes or ovaries or a process 
in the uterus which was found to be actino 
mv colic 

Treatment — Actinomycosis 1ms been 
known as a disease cntilv affecting man 
for almost sixlv years During this time a 
large number of agents have been recom 
mended and tried in combating the disease 
Only three have enjoved wide usage viz, 
surgical treatment potassium iodide and ir 
radiation Among other remedies less fre- 
qucnlly cmplovcd the following may he 
enumerated vaccine therapy methylene 
blue copper sulfate neoarsphcmnime thv 
mol and injections of foreign protein 

Hocnlgen thcrapv of actinomycosis first 
employed by Ilarsha (1901) of Chicago 
did not gam nmnv adherents until after 
Levy of Breslau again advised its u«e 
(1913) Its endorsement hv New and Eigi 
(1923) and Ilcvcrdalil (1927) of Odo have 
Ie<! to its wide employ mint in the trtalmenl 
of Ihis condition That the method Ins \ir 
luc IS attested to adcquatclv in the numer 
ous papers extolling the remedial propcrliis 
of tins therapeutic agent The manner in 
which it operates n not clear Kloc«alel and 
ingber (19^8) have both mdicnlid that 
roentgen ray or radium has no effect upon 
the organism One cannot rnd the papers 
of ITcverdahl (1927) and FngcKlnd (1932) 
and escape the impression that irradiation 
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!ns ml Hunt RrHnlc«ii lllfrnp^ prulnbK 
proHtotfn fi-tuli/itforf an<J llunb'i accrfcr 
In tIuis 

Tin fn»j)l'>Mncnt of jxilt inm mibik 
tin tmtimnt of lnmru) ncUHHHuco-,»s one 
innlu! from \rtiniim iimlicinc ( 18 ^ 2 ) 
NeUrunrnp's mhip ln\r U-^rutnl lhat pittas 
tium )' of no ^alnc in the tnatiiw-ul 

of irri^r/>vs ht>} n III actinolnciIIOM< 

n (Ji 1 1M of initii anti wme nnIhcK mimics 
iJu {wlliflivjt ii'.pt^'ts oT tnu itcfinonij^cra 
foiM tIotU tmn u«h<lc act^. ns n 

".jHtiht, ttrmiiutins the <h'cnsc Actino 
(>•« il! in mm on tfio coutrnri has onli 
mrcK I till «b»«.r\t(l That the a(inlilll^»tr^ 


the dvhns of the <lcnd It sue nhich llic dis 
cnMnl proce-s l>rMic!> about m which the 
o\jj,cii Uiision IS zefQ the or^jaui nis thrue 
and ntt enmed oft Ijv the inncroplnges into 
tilt, healths tissue m their attempt to corn 
Int the dtsinse litre a^am new nb«ce j.cs 
tlcsclop with death of more (issue and the 
tslnblidimeitl pf new areas of low o'figen 
lettston which con«lJtute /iiorahlc cullurt 
mctlia for the ptrpclualion of The disease 
\\hal 13 oUmoiisK needed \s tncision of 
these areas of dead and dung tissue which 
propapate the di ta<c Surgical tnatmeiil 
has htcij (he nnnisfai in dealing with ac 
tinomicosis m our clinic for fiftten jcirs 
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cure nre on record pnrticuHrK of abdom 
inal nctinonncosis More rcccnth, the sul 
fonaniides lm\e been cmplojcd \rilh some 
success m complicated forms of the disease 
Sulfanilnniide and sulfadwrine appear to 
ha\e particular merit DeBakea” reports 
that penicillin too is of real aalue in actmo 
m\cosi& In all abdominal or thoracic forms 
of the disease, therefore sulfonamides and 
penicillin should be employ cd in addition 
to surgical eiacuation of dead tissue 

OnmN H I^angensteen 
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BLASTOMYCOSIS 

{Dlaniomi/cctic Dermatitis Saccharomyco 
jit Ilomtim Dermatitis Blasiomycotica 
IJeienmy} ose) 

Definition — Bhstomtcosis raaa be either 
tulaneous or s\«tcniic Cutaneous blastema 
cosis IS a chronic inflammntora inftctioiia 
«km disease clnracttrizcd b\ the detelop 
mcnl of papulopustular lesions nhicli extend 
ptnphcnllj and form \ariousl\ si/cd cic 
anted \crrucou3 patches mill sloping bor 
dors 

Etioloffs — In most ca^es there has been 
a hl^to^^ of preceding Iniiina PrcMimablj 
infection occurs oiih after an mjiir\ Tlie 
niajorilN of cases occur m men There i< 
hottcacr, no relationship hclt'ccn the dis 
case and sev Tifta per cent of the case* 


occur after the age of forta the rtmaindtr 
btttteeii the ages of t\\cnt\ and fort\ It 
lias been obsccted u\ \oungcr and older 
patients The disease is uncommon oveept 
m the neighborhood of Chicago Ffosl of tlic 
cases Into det eloped without ant bistort 
of association with other cases Guinea pigs 
^and rabbits hate been succcssfullt inocu 
hied with the organism The causatite or 
ganism is a blastomtccs or tcast a species 
of fungus which multiplies bt a process of 
cell diMsion called budding It is a round 
otal or irrcgnhrlt shaped hodt from 7 to 
20 [L in diameter with a well defined double 
contoured capsule and a fine or coarsclt 
graniihr protoplasm separated from the 
capsule bv a clear space of tartmg wnltli 
To isolate llic oiganism m a suspected case 
a small abscess situated m the sloping bor 
der of the lc«mn not from the ttrnicnus 
center is punctured with a phluuim 
pointed ntcdic and a small nmoiml of pus 
from It IS smeared on a glass slide To this 
IS then added a few drops of a 95 to tO 
per cent solution of potassium lisdroxuk 
A cotcr glass ix placed on top and the slide 
allowed to stand for a few minulis It is 
then examintd with the high power of the 
microscope and the diagnosis is made on 
finding tlic orgaiuain prcfcrablj m budding 
forms 

Histopalhologs — llislologicnlh the li 
STOWS rcscwxblc those of serrwvows twliercu 
losis and superficial epithelioma The ipi 
dermis is throughout the scat of marked 
lijpcrplasia The acanthosis is similar to 
that seen in the histologx of xcnercal w iris 
The prickle cell hjer is imrkcilU (denial 
oils the intcrcpithtlnl Kmph itic spaces arc 
dilated and poly morplioniiclear Iciikocx les 
in aarious forms can he ditectod htlwccii 
the cells In the cpidormis miliarx ahseisso 
art present which contain polxmoridionu 
cUar leukocytes cosmophiK cpnlcnml d( 
bns and usiialK «cxcnl bli'liuiudlcs nr 
ranged singh, in pairs and m budding 
formation In the conum thtre is a diffusi 
ctllular infillnlion m cup\ mg the iipjicr lax 
cfj consisting of plasma cclK conncclnc 
tissue colls pohmorphonucicar Itiikoixlcs 
Umphoextes and a few giant cdb The col 
lagen and elastin haxc io>l their definilmn 
tlicx slain fcthlx and xxlurc the infillmtion 
IS densest lhc\ max haxc coiupklelx disap 
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pcnml Tlic hh^lomNccles nrc found in mill 

or\ ih Itclwccn the cpilhtlnl cell*? nnd 

ill tl c coriiim mreU villim the cells Gnnt 
cells tisuilK conlim one or more orgnnisms 
S>mploms — riie disease begins most 
often follotting nn in]ur\ even a tnfling 
one as a papule or papulopustule which 
lowlj enlarges pcriplierallj to form a wart ^ 
like papule and this m turn enlarges to 
heconu a serrucous patch definilelj cle 
\atcd from to % inch ahoae the skin 
A Ispical patch is gcncralh bluish red and 



«*o\rrcd b\ a bulks and adherent cnist the 
removal of which shows a surface distincth 
virnicou-* covered with papilliform clcva 
tioiis bathed in pijs The sloping borders 
\ar\ in width from ^ to inch and on 
c!n«c mspecfion can be «ccii to be the sent 
of minute nb^ce «cs in which the organism 
IS found The average patch in several 
nioiilh'' nuv nltnm the size of a silver half 
dollar fPig It) It nnv often remain indo 
lent for some time but sooner or later it 
will start to spriad In the course of sc\ 
eml vvevks or months new plaques will form 
m the neighborhood of the old one which 
fact slronclv suggests the po sibihtv of 
autninocuhlion Another point m favor of 
nutomoctilalion is the location of the regions 
most commonlv invohcil those most nc 


ccssiblc to tlie face hands wTists forearms 
and cvclids In the average case there maj 
be several fesions but m mans cases there 
maj be a large number The course of the 
disease is chronic Although patches maj 
apparcnllv begin to heal even without 
treatment some areas are \cr\ rcfractorv 
and recurrences are common even under the 
most intensive Ihcrapj 

Sysicmie hlastomt/costs is that tvpe of the 
disease which afTccls the internal organs 
pnncipallv the lungs liver, kidncjs and 
spleen and also the bonca 

The chief sj mptoms are an irregular fc\ cr 
(103® F) loss of appetite emaciation and 
general weakness In this t^Tc of disease 
the cutaneous manifestations differ from 
those seen in cutaneous blastomj costs Sub 
cutaneous nodules and abscesses whicli later 
develop into ulcers arc commonlv seen and 
bon> abscesses occur with complete destruc- 
tion of the involved bone In these cases 
the pus from the abscess cavities discloses 
the organism 

Diagnosis — ^Thc diagnosis of cutaneous 
blastomycosis is made on finding budding 
veasthke organisms in the small abscesses 
on the edges of the lesion 

Treatment — The treatment of bhstomv 
cosis IS principilK medicinal The best re 
suits have been obtained by the odnunis 
Iration of potassium iodide in large doscs 
The patient is given a saturated solution 
of the drug and inslruclcd to begin Ircil 
ment with JO drops well ddulcd m water 
three limes a dav and to increase the do« 
agebv 1 drop at cverv dove until involution 
of llic lesion begins That do«e is then 
maintained In resistant cases injections of 
nnphar«en or ncoarsplicnamine at the same 
lime «ccm to be of considerable benefit m 
enhancing the activity of the joilidc Uhen 
this thcrapv is resisted surgical excision of 
individual patches can «afch be done Flee 
trocoaguhtion and excision with the cutting 
cuiTcnl have also been used successfully 

^^ct dres mgs of a 1 per cent copjicr sul 
fate solution are one of the best forms of 
topical medication Tincture of iodine and 
saturated solution of gentian violet hive 
nl o proved to be of value as topical apph 
rations 

The disease is verv stubborn but begins 
to respond quicklv to ickIkIc thcrapv It is 
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impmthe to continue treatment iinlil all 
signs of tlie disease have disappeared Treat- 
ment in the sjstemic cases lias so far proved 
of little value, and the prognosis is \ery 
grave. The morlaUty rate In that tjpe of 
the disease is 90 per cent. 

Edwaiid a. Ouveh. 
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COCCIDIOIDAL GRANULOMA 
(Coccrdiotdoviycosis) 

Dcfinillon. — Coccidioidal granuloma is an 
acute or chronic infection caused by a spe- 
cific fungus. Most of the examples of the 
disease arc obser\ cd in the San Joaquin Val- 
ley of California. A mild form of the infec- 
tion is seen in the endemic area, the patients 
recovering without complications Subcuta- 
neous abscesses, xcrrucotis skin lesions and 
meningeal, respiratory, osseous or other in- 
Nolvcment may be observed in chronic cases. 

Etiology'. — ^Thc causatLe fungus is Coc- 
cxdtoides tmvtiiis, vhich has a double life 
cycfc. The ixarasiiic staije A' seen <miy in tin: 
host, uhcre the fungus reproduces by endo- 
sporulalion. The organism appears os a 
round, higliJy' rcfraclilc, douhle-contourcd 
capsule with an a\cragc diameter of 30 mi- 
crons Reproduction is by’ endogenous sporu- 
lation only . When the spores are mature, 
the wall of the capsule ruptures, and the 
spores escape to continue the cycle Absence 
of budding differentiates it from blastomy- 
cosis Tile tegeiaitve cycle deselop* on .ill 
kinds of culture mediums as a white cottony 
growth Arlhrosporcs and clilnniydo^porcs 
only arc formed in culture. The mold has 
been isolated from the «oil m endemic areas 
Infection is not possible m the absence of 
chlamydospores In the dry season this fun- 
gus Is blown about In the dust and inhaled 
by man. If local infections do occur, they 
are very unusual. The introduction of the 
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spores by trauma from contaminated thorns 
or twigs may produce local disease It is 
pathogenic to cattle, sheep, guinea pi^s, 



Fig II — CociiitioiJoI irrunulomn Sitlii'tiUnKius ab- 
scesses on fnrebcnl ami nl slernorJaviciilar jiinctUTQ 



Fig 15— Corti'Iioidnl Rraniilini I \ irnicous lv|>c «hicb 
clinically resembles blaslom^ costs 

monkey s and man M.ati to nnn or animal to 
man lmn«mix.«jon Ins not been ob-icrvid 
Histopathology . — ^The Coecidio/drt tm. 
mUis oi^nisni has been shown to ifu.ide 
excry organ in the human bfMjy except the 
intestinal tract. It creates a pathologic pic- 
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tiirp sjmilar lo that «(ch in tuberculosis the 
lesions in cocciclioicIom\ costs sboning a 
j,rcilcr tcmknc\ to siippumtion thin the 
ksions of tuberculosis Culineous m\ol\c 
ment IS m the diep cutis and is penerilK 
sicondnrs lo n ssslcmic infection 

The chirnclcrislic ksions bisc a lubcrclc- 
Iikc fornntion witli some ccnlrd necrosis 
and pnnt cell formation The surrounding 
infiUrate consists of hniphocstcs plasma 
ind epithelioid cilU The oi^inism ma 3 be 
found in the giant cclU or scattered through 
out the cellular infiltmle A positive histo 


disease mi\ be the result of a recently ic 
quircd infection or a htc manifestition of 
an infection acquired m childhood In this 
and mans oilier respects the di ease closeK 
resembles tuberculo is 

Thccarlv cutaiuou lesions of coccidioido- 
mveosts arc often eib creed on the exposed 
parts of till hod\ Mihculaneous abscesses 
vcrnicotis k ions grnmilomaloiis nodules or 
indolent ulcers beinj, observed on the skin 
Dcslmction of bone Ivmpli node involve 
ment and meningeal manifestation are lc«s 
frequentiv found Pain is not a prominent 
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pitbolqcic dn.cnosis cannot be made unless 
the doul Ic-conlourcd cndosporulating or 
pnnism is found 

Clinical Manifestations — An infection 
with C immilM mav manifest itself in van 
oils wavs A primarv acute infection of the 
respiralorv tract sometimes associatctl with 
erv llicma nodosum has been rcccnllv dc- 
scribeil under the name of San Joaquin %al 
Icj fever Tilts tv pc of involvement is more 
prevalent among cliihlrcn and new residents 
of tlie endemic area anel presents a definite 
I roblem for the militarv forces stalioncel in 
the ‘•nn Joaquin Valkv There is n fulminat 
iiif. tvpcof rcspiraton involvement gener 
allv observ ed III adults wbicli mav terminate 
fatallv in six lo eight weeks Most examples 
of this form of the di ca e arc «ecn m new 
mbabitnnts of the endemic area The sub 
neiilc or cl ronic granulomatous form of the 


svmptom except in eases of bone or mcnm 
geal involvement 

Tlierc IS iisualh low gradi fever m these 
cases with moderate leukocvto«is the count 
being 10 000 to 15 000 

Diagnosis — Coccidioidal gram loma must 
lie difTcrcnliatcil from tuberculosis svph 
ihs cancer blaslomvcosis and tie other 
deep mj coses The clinical and patliologic 
manifestations of coccidioidal granuloma tu 
Gcrculosis and blaslomvco is are so similar 
that a differential diagnosis can be made 
onlv b\ labomlorj methods Pus sputum 
bone scrapings spina! flmil or tissue may be 
cxainmed The double-contoured endosponi 
latmg organism must be demonstrated in 
pus or tissue or m labomlorv animals The 
final diagnosis rests upon the demonstration 
of Imth the parasitic and the vegetative 
ejele 
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The cocctdioidin test is analogous to the 
tuberculin test Its spccificitj is generallv 
accepted bj most investigators However a 
diagnosis sliould never be made on this lest 
alone but the results mav be of consider 
able value as confirmatorv evidence Com 
plement fivation and precipitation tests arc 
aids in diagnosis and prognosis It has been 
shown that 09 per cent of a group of chil 
dron over fifteen jears of age m the endemic 
area reacted positivclv to the test 
Prognosis — ^Alost of the patients with 
primary acute coccidioidal infection of the 
respiratorv trad recover spontaneouslj in 
four to six weeks In the granulomatous Ivpc 
of the disease the mortality is approximatclv 
50 per cent 

Treatment — The general treatment m 
cases of chronic or acute fulmmaling coc 
cidioidal granuloma should be the same as 
for tuberculosis Rest sunshine and good 
food will generallj nccompbsh more than 
other measures Alanj drugs have been 
used but onlj antimony and potassium tar 
tratc Ihvmol and colloidal copper seem to 
have given «ome therapeutic results Sul 
fanilamide and other related products have 
not been found to be of value Vaccines 
have been reported to be of use m some 
cases and roentgen therapy has been effee 
tive m a few instances 
Abscesses may be incised and drained A 
few cases have been reported in which am 
putation of an infected extremitv has cured 
the diseise Most patients have a sjstcmic 
infection and surgical treatment or other 
local therapy is onli palhitive 
In endemic areas patients with mdd s>s 
temic infections generally recover without 
treatment 

nriiAvi r AriLLLu 
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TULAREJIIA 

S>nonjms — Francis disease deer flv fe- 
ver rabbit fever 01 tins di case wild rab 


bit disease the first American disease 
plague like disease of rodents glandular tvpe 
of tick fever and alkali disease 
Definition — Tularemia is an infectious 
disease caused bv Bacterium tularenie 
Etiolog> — Bad tiilarensc first isolate! 
Ill IDll b> McCoj and Chapin from groun 1 
squirrels (Cttellus heechcyi) dead or <1\ ing 
from a plague like epwootic in Tiilart 
County California was nimed after the 
cowntj m which the discovers was made If 
IS the cause of a fatal bacteremia of rodents 
especially wild rabbits and Imres The infee 
lion IS transmitted to man (1) In the bit< 
of an infected blood sucking fly the horse 
fly (Clirysops discalis) (Villislon) com 
nionlv found on horses and cattle which also 
biles rabbits and man (2) by the bite of 
the wood tick (Dermacentor anderiom) 
(Stiles) by the bite of a tick (prolnblv D 
vanabiba) or by contamination of the 
hands or ronjunclnal sac with the internal 
organs or body fluids of inficted rodents 
flies or ticks and bv the bites of aiimnl 
The name Udaremm was given to the di 
ease on account of the presence m tl e blood 
of the causative Reef tulareusc 
Epidemiology — Human cases of the dis 
case have been reported from the District 
of ColumI la and all of the states of tin 
Union and il o from Norway Sweden Rns 
sia Japan and Fngland According to a 
public hcaltli report (lOtO) there v^ere m 
the United Stales 2 OSS eases with IW 
deaths during 10J9 m lOtO there were 2 “00 
cases with 150 deaths (approximnlc returi s 
incompktc) Vild rabluls and hares are tin 
direct cause of more than 90 pir cent of 
human cases m the United Stales Horse- 
flies have caused OB cases in Utah and tlu 
surrounding states Vool ticks have cans d 
53 cases in 'Montana and the surrounding 
stales Shetp contact his ciu«ofl 12 casts in 
the Northwest Insect biles (species unile 
Icrmimd) have caused 9 cases tree squirrels 
14 cases and opossums 9 cases One n c 
each followid skinning, or tlressing a sage 
hen covote deer red fox and bull sn ikt 
Two cases each followed like conticl with 
quad ground hOp, muskrat hog and skunk 
Lleven were cuiscd bv scratches or biles 
from cats Laliiig insulTicicnllv cooked nb 
bit meat caused 20 ca<es with 12 dtatlis 
Tlic tlisca e shows marked seasfna! vans 
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lions m (lifTcrcnl parts of the United Stntes 
In the West the incidence corrc^poncU with 
the time of the prcalcst acti\il\ of the wood 
licks (Marcli to Aiipusl) and deer flies 
(June to September) and to the time jack 
rabbit hiintinp is prcalest (spring summer 
and carl> fall) Fast of the AIississippi the 
incidence is limited almost entirelv to the 
open season for hunting «ild cotton tail rab 
bits (Nosember December and laniiara) 
(Simpson) The ihseasc occurs chicfla m 
persons who skin and dress rabbits hunters 
market men and cooks No abrasion of the 
skin IS necessar\ ns a portal of entrv for the 
infection All ages are susceptible The age 
limits of reported eases range from two to 
sc\cnt> three \tars One attack is bchcaed 
to confer lasting immunity There is no e\i 
dcncc that the disease is contagious from 
man to man No instance has been reported 
of the spread of the disease from man to 
man bj mere contact or bj an insects biting 
a patient and then another person Onl> one 
case IS on record (Harris) in which the pn 
mara lesion dc\clo]icd in a skin abrasion in 
n person dressing an open ulcer of a patient 
with tularemia One case is reported of a 
man who had his finger pcckeil b' a chicken 
Iiawk winch he shot while it was feeding on 
n dead rabbit The man did not touch the 
rabbit 

Pathologj —In Man Acute Lesions — 
1 A primar> ulcir shows a diffuse necrosis 
with nuclear fragmentation and infiltration 

with poUniorphonuclcar Iciikocjlcs hcaomi 

which there is a zone of infiltration with 
small hmphocvlcs 2 AfTcctcd hmph nodes 
show focal and diffuse necrosis 3 Tlic spleen 
sliows on its surface and throughout its 
pulp necrotic foci bordered bj normal 
splenic pulp 4 The Incr shows small ne- 
crotic foci 5 The lung shows small necrotic 
foci on the pleural surface and cut see 
tions show small anas of focal necrosis 
broncUopneumome palcfies or consolulalion 
of almost an entire lobe (alveolar pneu 
monia) 

Subneuie Lesions — Siibacuteness is char 
nctcristic of the !c«ion» aftir the tnd of the 
second week Hislologicalh areas of focal 
necrosis show a central cn«tous zone sur 
rounded b\ a zone of epithelioid cells and 
fibroblasts arranged Tadiallv and a jicripli 
tnil rone of Ivmphocvtcs among winch there 


may be a few giant cells The picture re- 
sembles that of tuberculosis 

In laboraiory animals mociilalcd for diag 
nostic purposes death usualh occurs within 
a week Caseation of the enlarged Ivniph 
nodes and numerous discrete areas of focal 
necrosis are found studded over the enlarged 
spleen cspeciallv and over the liver The le 
sions are often minute and for this reason 
the organs should be viewed m <lircct sun 
light or under strong electric lights it is 
alao well to use a hand lens The appearance 
Is characten tic and is well described bv Iht 
terms spoiled spleen and spotted liver 
Sj mploms — There are eight clinieal types 
of the disease (1) Vlceroglandular A pn 
marv lesion a painful red papule which 
later becomes a pustule the center becomes 
necrotic and is liberated leaving a circum 
senbed punclicd out ulcer vnth a rctldcncd 
penpherv The ulcer is persistent and does 
not respond to treatment with antiseptic 
dressings later breaking down to form an 
ulcer of the skin accompanied Iir enlarge 
ment of the regional IvTnph nodes bj far 
the most common l> pc (2) Oeuloglandular 
The primary lesion is conjunctivitis nccom 
pani<^ b> enlargement of the regional 
Ijmph nodes (3) Glandular without nnv 
primary lesion but with enlargement of re 
gional IjTnph nodes (4) Typhoid or sepU 
cevuc no primary lesion or enlargement of 
hmph nodes (5) Ingestne (0) Pneumonic 
(bronchial or lobar) (7) Meningitic (8) 
Anginal Fulminant cases rapidlj fatal oc 
cur in tvpcs 1 2 3 0 and 7 
Incubation — ^Thc incubation period va 
ncs from one to ten dnjs usualh it is two 
three or four davs The average period i< 
about three and one-half dais The onset 
often occurs during sleep or wliilc the imi 
ticnl IS at work and is characterized bv 
grippe like ssniploms 
Onset — \ sudden onset is characteristic 
with severe headache fever cliiUmcsv or re 
peated chills profuse sweating aching pains 
in the back and cTlrcmities marked proslra 
lion and sometimes vomiting and diarrhea 
Feur IS nlwavs present in eases of tularemia 
and shows a clnracknstic curve The initial 
lemjeraturc ranges between 101® and 107® 
r and as a rule is septic m tharactir It 
lasts one two or three davs followed bv a 
fall and then a secondary rise to the orig 
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inal height after which it gradually declines 
to normal at the end of from tno to three 
weeks In the glandular t^Ties there is onlj 
a moderate increase in the pulse rate, as a 
rule to about 90 and prncticalK no increase 
m the rcspiratorj rate The early remission 
of temperature is accompanied h\ the dimi 
nation of all symptoms and the patient 
often believes he is well but soon the s>mp 
toms return and there is a secondan rise of 
the temperature There is moderate leul o 
cytosis (possiblj IGOOO leukocates) but it 
IS of no diagnostic importance In some cases 
skm eruptions occur on the arms and neck 
on the trunk and on the abdomen they 
are maculopapular papular papulopustular, 
with a few vesicles and eventuallv scaling 
erythema mulliforme like and scarlatini 
form The skin eruption m itself, does not 
aid in the diagnosis 

■Most cases sho^7 a considerable degree of 
chronicily Convalescence is slow and is 
characterized by fatigue It may require six 
months to a j ear for the patient to regain 
his normal strength Kccovcrj is usuallv 
without sequelae Complicattone are unusual 

Pro^osis —The mortahtj rate ts rather 
low m cases of tularemia ranging from 1 C 
to 4 or 5 per cent m the United States 
Symptoms and findings of pneumonia men 
ingitis or peritonitis are bad prognostic 
signs Once over the disease the patient is 
immune 

Diagnosis — The diagnosis is based on 
(1) the patients history of having handled 
wild rabbits or having been bitten bv a tick 
or fly (2) a primary lesion of the skin be- 
ginning as a painful papule or pustule fol 
lowed by a persistent ulctr or bv a primary 
conjunctivitis followed often bv ulc-rsof the 
conjunctiva, (3) persistent firm lender 
glandular enlargement at times quite pun 
ful in the regional lymph nodes and (4) 
fe^e^ of from two to three weeks' duration 

The diagnosis IS confirmed (1) earliest by 
Foshay's mtradcrmal test An mlradcrmal 
injection of a vaccine of a climcallv detoxifietl 
dilute suspension of Bact ivlaren^e causes 
a local reaction — a simple ervthema The 
test is absolutclv specific it proviv the pres 
ence of the disease it positnc in all cases 
from the second dav to the fifteenth month 
and it is especially useful during the first 
twebe days when agglutination tests are 


usually negative It has not been found to 
be positive in anv other disease Tlic test 
becomes negatne onlv when the disenst js 
completely cured (2) The agglutination test 
IS useless during the first week or ten da\s 
but always becomes positnc during the sec 
ond week and the aggliilmms reach the 
highest titer during the third week (Dickev) 
Thereafter it i higliK specific and i-* the 
simplest and probably the best mcthoil of 
confirming the diagnosis M ilh the exception 
of an occasional cross nggluluiation of Bact 
tularense and the Brucella organisms Iht 
ngglutiimtion reaction for tularemia is highly 
specific Agglntiimis persist in the blood for 
mans years (Dickev) (3) Iht diagnosis 
mav be confirmed bv animal reproduction 
of the disease with isolation of Bact tula 
Tense from guinea pigs rabbits or while mice 
inoculated with the blood of the patient 
during the first divs or with malcrnl taken 
ns early as the first week from the primars 
lesion or from the enlarged regional !\mph 
nodes at the lime of sjiontnncoiis or surgical 
drainage It is seldom successful for weeks 
or more after tlic patient is infected Pus 
from the patient’s lesion (primary or sup. 
purntmg lymph nodes) is rubbed in n inor 
tar, suspended in salt solution filtered 
through coarse gauze and injected siibcuta 
ncously into the abdominal wall of a guinea 
pig or rabbit Blood is dcfibrinatcd and 
mixed willi an equal amount of normal 
saline solution and from 4 to 8 cc is m 
jeclcd inlnpcntoncnllv into the guinea pigs 
Dickey stales that the organism can be 
grown m mediums conlaimng exstine but it 
grows very poorly or not at all in routine 
blood agar and brain broth 
Differential Diagnosis — ^The diseases w luch 
must be considered iii making a diITtrcntial 
diagnosis include climatic bubo «odoku re 
suiting from a rat bite infiiienza pucumonia 
typhoid fexer, septic infection sjiorolricho- 
sis undiihnt fexer mtniiigitis, ptrilomlis 
from other causes Parimud s conjunclixi 
tis and coiijuijctixitis nccrolieans infectioya 
erythema multifornu, mahria and liibtrcu 
losis Dickty points out llit unporlaiict of 
keeping the pneumonic Ixpt m mind xvhen 
one reab/es the frtqutncx of jiulmonar'v 
complications in tularemia Although 

the seriousness of tularemic pneumonia is 
not to be denied tlie present lendtnex is to 
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consider it less htil than prc\Jousl> re- 
conled EarK treatment xMth an nnti«crum 
has litlpid produce this change in opinion 
x\n\ nlapical pneumonia AMth a relatitelv 
Ion nhttc blood cell count a slow pul e rate 
and slon e\ohilion of lung changes should 
cause one lo suspect tularemia Tins disease 
must also be considered m cases of pleu 
ris\ walh effusion A chest roentgenogram 
should be taken in c\ers case of tularemia 
Proph>Iaais is the most important phase 
of treatment 1 ^ild rabbit should aluars 
be tliorougliK cooked so as lo render ana 
infected meat harmlc'.s for food 3 Lal>- 
oratorx workers and all persons who handle 
wild rabbits should wear rubber gloses Pa 
tients with tularemia do not require isola 
tion or quarantine but persons who dress 
tularemic lesions should wear rubber gloacs 
and should use ordinara disinfectants on 
their hands 1 The most important recent 
advance is lacctne prophylana (Fosha\ cl 
al ) — the administration to susceptible m 
duidunis of *1 ilovcs of 0-5 ml each of a 
vntcinc injected subciilaneou>!v and alter 
natilv into the nnns on either consecutive 
or nUernalc davs completing the adnunis 
Iralion wilhm a 0 tlav period lo avoid 
stnsdization reaction \ stiidv of 2145 per 
sons «o vaccinated sliowcd that definite pro- 
tiction was obtained and those who did 
acquire tularemia exhibited significant ameli 
oration and shortening of the disease Such 
protection lasts about one jear seldom 
longir soinelinu!. Ies>, Conscqueiillv re- 
vnccinatioii isadvi td at lea«lnumianv when 
expo iiri, i> seasonal cverv three or four 
months with small (loses during the period 
of exposure wlurc exposure is anticipated 
throughout a period of socral months or 
longer Prophvlactic vaccination is best 
eoinjilctvd al least llirw. weeks before the 
anticipated exposure but there mad be no 
bar of inducing harmful effects bv admin 
1 lermg vactmc imnuahatelv prior to expo- 
sure or during the incubation period 
Treatment — Confinenicnt to bed is of 
utmo t imimrfance during the acute stage of 
the disease ns long ns the fever lasts Thf 
jrmary letjon •should tirter he tnctaed Tlic 
enlarged tvinph no Ics should never be cx 
ei ihI or even incised until suppuration is 
ndvaneed until the mas-, definitclv nuetu 
ntes and the skm ovcrhing the mass is tlim 


and about lo rupture sponlaneouslv Then 
onl^ a verv small inci«ion is indicated If the 
patient is seen carlv and propcrlv treated 
suppuration of Ivmph nodes should not 
occur 

Earlv active treatment includes the use of 
conialescent scnim the patient receiving a 
transfusion of from 200 to 500 cc of blood 
from a compatible donor who has conipletelv 
reemvered from tularemia This treatment 
appears to arrest the progress of the disease, 
but not enough experience has been nccu 
muhted to justifv the making of definite 
conclusions 

A specific antiserum prepared from vac- 
cinated goats has been developed and n ed 
bv Foshav The beneficial effects appear 
soon after its administration ^\ithin Iwcnlv 
four hours there is usuallv complete relief 
from headache and a marked diminution m 
the mtcnsitv of the general malaise arthral 
gia and mvalgia The ulcers become lt«s 
painful and healing is well under wav be- 
fore the end of a week Tlie tcmperalurc 
rapidlv falls the cnlargei! Ivmph nodes 
quickly dimmish in size and if treatment 
lias been earlv enough suppuration does not 
occur The antiserum should be given as 
earlv as jiossible in order to prevent glandu 
Jar suppuration and also death from tin. 
septicemia 

Scrum therapv definitclv shortens the 
duration of the jirimari lesion fevtr ho< 
pilnlization mphadtnoiKilhj disibililv nn<I 
course of the disease Unpreserved scrum i 
far more potent than that containing nnv 
preservative Two doses of 15 cc each given 
iniravcnou Iv on successive davs are far 
more effective than onl^ one dose or than 
two closes administered subciitancoiislv or 
intramiiscularlv In cases of the Uphold Ivpt 
or cases of the iilceroghnduhr tv pc in which 
tlic enlarged nodes measure nion, than 5 
cm III diameter the patient should be giv cn 
dniK do ts for three or more svjcccs»j\e class 
or perhaps larger omouiils fjler workers 
have used 0 cc the first chv and 90 cc the 
vccomi dav Ilulmitz warns tliat aiililiihrc?- 
mic serum frequciitlv causes anaplivlaclic. 
reactions that the usual precautions shoul I 
be taken to avoid reactions and that serum 
sickness dots not alwnvs manifest itself i»v 
an urticarial or ervtlicmalous ra«h but 
swelling of Ivmph nodes joint and nni clc 
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pains hendache and fc\er nn% <Ic\cIop 
These svmploms max be mistiken ns nidi 
cnttng n relapse and more scrum mnv be 
gixen, xxilh disastrous results He sug^tcsts 
tint serum treatment be rescrxcd for sen 
ous casts ^Mitn there is c'ldcnce of sepsis 
and xisceral mxolxemcnt strum thernpx 
max offer the onix hope and larger doses 
should be gixen Ihe initial dose max be ns 
high as 00 cc this should be folloxxed bx 
injections of JO cc txerj 8 to 19 hours until 
definite improxement is noted Lxox nc anti 
tularemic serum has been found to be effee 
live and easx to administer (Hinn Toman 
and "Marr) Sulfa drugs haxe been usc«l 
xvith xarx mg success Some obserxers nmonc 
them Moss and ^^cllbacchcr (1941) report 
rapid clinical improxement in sex era! sex ere 
cases xvhile others including Shaffer (1943) 
report lack of response Lena reports Iht 
use of aenflaxme xvith marked success m 3 
cases 100 mg of aenflaxme dissolved in 
950 cc of normal saline solution being nd 
ministered exerj 72 hours for three or four 
treatments Iloxxcxer, he behexes that fur 
ther obserxations on the use of this drug in 
tularemia arc neceswrx before its eflicacx 
can be dcfinilelj exilualed Josex reports 
the use of 1 000 000 Oxford units of penicillin 
iiilrnmuscularlx m a case of pneumonic tjpe 
tularemia xxithout anx beneficial tfftet 
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THERMAI BURNS 
Thernnl burns ha\e been i conspicuous 
cnusc of dcith m ciMlnn disnslcrs ind mod 
ern Avnrfire The% vill rcmiin a sm^icnl 
problem is long ns petroleum and lUummat 
ing gns arc used for jnotne poucr and heat 
ing and as long as buddings are made of 
inflammable material 

^\orId ^\nr II accom[)anieil bv an in 
creased incidence of thermal burns lias chal 
longed the surgeon s mode of handling them 
and their complications — shock infection 
and malnutrition and with the aid of mate- 
rials such ns plasma and chemotherapeutic 
agents a\owcdl\ the morlatilj has been 
reduced Up to 1041 it was conceded that a 
burn inNohing more than 50 per cent of Iht 
bodv surface would prove fatal \ovv a pa 
licnt with a burn of more than 70 per cent 
even if the greater proportion is full thick 
ness IS not doomed 

It would be fallacious to ascribe to the 
impetus of ^ orld \\ ar II the entire improve 
ment in burn treatment for ever since 
TiNorld TNar 1 knowledge regarding the na 
turc of burns had been accumulating Prog 
rcss m tlic Ihcrapv of burns has been 
Ihwartevl b\ the surgeon s narrow habit of 
concentrating on the wound A broader 
point of view emerged from the siudv of 
shock in \\orld Mar I Underhill and David 
son under this mfliiencc made the first con 
Inbulion to the thcrapv of bum shock bj 
|)omling out the fluid and elcctrolvlc dc 
ficiencv A decade later Blalock and liar 
kins measured the protein loss from the 
IjIckkI strtam into the wound which con 
trols fluid and clcclrolv Ic distribution El 
man introduced plasma tran fusion Finallv 
I iror and Aldrich conceived of the carlv in 
fliicnce of iiifi-clion in bum shock 

Tilt rationale of the treatment of bums is 
dc|)enclint iijion vrhal is known of their 
ivatholo^ic analomv and phvsiolv' 

NATUIIF OF Tlir WOUND 
The application of sufRcitiit liiat to a 
btxlv surface to creatt a bum precipitates a 


chain of events including pain allcralions 
in blood flow increased capillarv pemieabil 
itv edema and increased Ivanph flow To 
these phvsiologic changes is nsualh api- 
pended some degree of cell necrosis 

Pathologic Anatomv — ^It is essential for 
purposes of treatment to record the extent 
and the depth of the burn necrosis and 
whether the epidermis is intact Burns arc 
classified according to the depth of the ne- 
crosis into three categories first second and 
third degree (The Dupujlrcn classification 
with sue categories is unnecessanl> cumber 
some) The first degree burn is mild and of 
such superficial nature that blebs do not 
form The burned area is indicated bv the 
ihlatcd capillaries and edema of the skin 
Visible necrosis mav be absent but usualh 
such a burn is followed bv peeling of the 
superficial part of the epidermis Ilcalmg 
ongmales m the germinating laver of the 
epidermis and is completed within a few 
davs without a scar 

The term second degree denotes a burn 
with necrosis extending into the derma but 
With viable epithelial remnants this wound 
will heal without grafting Bv definition the 
nccro IS involves the entire cpidenliis but 
varv mg depths of the derma It la good prac 
tice to divide the categorv of second degrc< 
bums into superficial and deep Superficial 
burns cpithelize rapidlv from the numerou 
gland crvpls and hair follicles near the sur 
face oven m the presence of an intact dead 
epidermis and bleb fluid Healing without 
scarring is expected within two weeks In 
the ileep second degree bum llitrc arc fewer 
epithelial remnants for regeneration ami the 
tough fibrous slough must be shed before 
the cells can blanket the surface During the 
process of slough cleavage there mav le 
considerable fibrous tissue proliferation 
Healing is therefore tedious and there will 
l>e vcarrttig 

Second ilegrec bums are most casih de 
tected bv llie bltbbing which occurs lUcl * 
form m the deep epidermal laver or between 
epidermis and derma but not m the derma 
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itself presumably because of the pre<ence 
of abundant tough collagen m the fibrous 
stroma Bkbs enlarge ns the pressure of 
edema fluid rises and are not seen imme 
dntelj Blebs do not form m the deep sec 
ond degree bums %\here the heat coagulates 
the superficial lajcrs of the wound This is 
particularly true m the portions of the body 
a\here the skin is thick the bullocks upper 
thighs and lower back In these areas the 
surface appearance of the wound may re 
semble that of a third degree burn 

Thtrd degree or jull thickness designates 
those burns in which the skm and all epi 
thclial elements arc destroyed Epithehza 
iio'Ti ear. itoTn \.V»e ■ptripbeiy ot 
only after the slough has been eliminated 
Spontaneous elimination requires three to 
five ueeks Such wounds arc disclosed by 
either a charred or blanched coagulation of 
tlie tissues which have no circulation Bleb 
bmg IS rare Thev mav be further identified 
by lack of local pain and sensation since 
presumably the sensory nerve endings m the 
skin have also been destroyed 

It IS sometimes impossililc to ascertain the 
depth of skm necrosis particularly imme- 
diately after the burn before the edema has 
completely formed During the period of 
pain a superficial second degree burn may 
be white owing to arteriolar constriction 
and may resemble a third degree wound 
Nothing belter than the eve Ins been de- 
viled with which to distinguisli the depths 
of skin necrosis 

The extent of the burn is best computed 
m the percentage of total body surface 
using the scale of Berkow ns given m the 
accompanving table 

riamcs and hot gases mav burn the res 
piratory tract as low as the. trachea and 
edema may produce laryngeal ohstniction 
Ihc damage most to be feared m the res 
piratory tract is that to the bronchiolar 
tpilhchum caused by irritant gases from a 
conflagration in an tnclo«td spict Bron 
chiolar spasm edema and epithelial dcniida 
lion may result m respiratory obstruction 
and death 

In burns about the ficc the eyes occa 
sioiially are damaged Deep corneal necro- 
sis is rare 

Pathologic Physiology. — Pam — Acute 

jiam is e\iciVcCi m \Vie sensorv nerves tA 
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The Berkow* Scale for Estimatlvo Extext or 
Birn\a 


Bodjr Surface 
Percentage 


Head and neck G 

Trunk 38 

a Ant trunk and gent 

isds eo 

b Post trunk 18 

Upper cxtremiUes IS 

a Hands 45 

b Amu 13^ 

Lower extrem t et 3S 

a Feet 02 

b Legs 12 0 

c Th gl s including but 

tocks 10 


I or ch I Iren under 18 tl c figures are 
Trunk and gen Lais 40 

Upper extreniil es 10 

Head an 1 neck 0-f> (K— age> 

Loner extremities includ 
ing bullocks 38— (J®— age) 


skin by heal but also in the damaged vav 
cular bed if the intracapillary pressure is 
raised Prompt rclitf is obtained bv cooling 
an effect produced m pirt bv a dccnase in 
blood flow 

Increased Blood HoiL — The blood flow to 
n burn and Us immediate vicinity is aug 
mented partly bv direct trauma to the small 
vessels within the wound and partly per 
haps by reflev dilatation of the vessels be 
ncnlh th( wound (Initially there is Iran 
sicnl blanching of the skm or decrease m 
flow, winch may be prolonged for minutes 
by a pain reflex) The mcreised flow is a 
component of tlit mflammalton of the 
wound and persists until the vround is 
liealcil 

Increased Ciipillart/ Pcmuabihtg — The 
capillaries bccoint more permeable in the 
burned area a protein rich plasma filtrate 
pours out distending the inttr>tUial spaces 
iht etlcnia thus prodticoil mav involve not 
only the skm but ibo the more readily dis 
tensible subciiluneoius tissue The visible cu 
tnnrous cdcrai therefore may not be a true 
indication of iht volume of fluid which Ins 

•BirsWhrw Kst. I * wn 11 
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t-'Cnpcd Irom Ihe blood slrcim Hence the 
extent of the burn nlhcr linn the depth, 
H a guide to the ^olumc of the fluid lost 

The integrjl% of the cipillire wall is not 
rutirch dcstro\c<l in those cipilhries of the 
wound in which the circuhtion is main 
timed and through which the edema fluid 
<\udcs The edema fluid of burned patients 
Ins not been measured directh wint is 
known about it is dcrixed from measure 
raenls on bleb fluid It is assumed that bleb 
fluid IS a close approximation to edema fluid 
since there is endcncc of i constant inter 
change Red blood eclh do not escape from 
the capillaries and part of the protein prm 
cipallj the globulin fraction is retained The 
aieragc protein concentration of bleb fluid 
m the first two da\s after the burn is 40 
Gm per liundrcd cubic centimeters The 
concentration fluctuates slightli with the 
seicntv of the burn and decreases as the 
burn wound lieals The concentration of 
fibrinogen and thrombin approximates that 
in the plasma ns does that of all the frecl> 
diffusible substances such as the non protein 
iiilrogen cnrbohsdralcs and clcctroUlos 

Coagulation of the edema fluid of the 
wound IS negligihle this is \erified bs the 
prolonged weeping from a bleb with a 
broken roof With the rise m edema and 
mtcrstilnl fluid pressure there is an in 
creased return of the capillan filtrate 
through the Umphalic trunks to the blootl 
stream As fluid continues to pour out of 
ihc capillaries there 19 a slow flushing of 
tlie wound 

The retarded coagulation of the fluid of 
the burn wound permits free interchange 
of diflusiblc substances Sulfonamides in 
jected iiilravenousli permeate the wound 
and those appliwl on nii open area arc 
npulK nb orliod 

The nature of the burn wound mas be 
altered b\ infection and the supcnmpo'Cil 
iiifta'lious inflammation \s long ns the cor 
ncum of the skin is intact eicn though 
kill(«l !)\ hint and lifted off flic dennis ns 
tin riKif of a bleb organisms In't difli 
ciiUj m peiietriling into the wound Vini 
lint organiMiis arc iisinlli not found m the 
fluid of unniptund blebs Mhen the cor* 
Ilium Is brokin cither bi the rupturing of 
a bleb or cracking bj the heat, bactena 
mfillnte the wound 


CE\ER\L CONShQUENCCS OF LOa\b 
CH \NGES 

Shock — The gcnenli/cd lasomolor col 
lapse or prinnrj, shock prisumnbU of ncu 
rogenic origin associated with pain and ex 
cilement is instantaneous tnn'itorv and of 
little clinical importance The shock which 
must be respected is that due to a elimim h 
ing circulating plasma \oIumc which is 
caused b\ continuous seepage of plasma out 
through the damaged capillaries As ihi 
plasma xolume is reduced without concomi 
tint loss of red blood cells the hematocrit 
or red cell concentration and the M«cosit\ 
of the blood rise Tiic blood flow is impedcil 
the cardiac output is curtailed the blood 
pressure falls and there is an inadequate 
circulation to the unbiirncd organs and tis 
sues as well as to the wound In an exten 
sivcly burned patient advanced shock j» 
present within an hour 

Because of its dilated arteriolar bed llu 
wound is a parasite upon the failing circu 
lalion and steals blood from the vital or 
gans The circulation to the brain maj be 
maintained until the last, but the kidney 
liver, intestinal tract and muscles may be 
sentenced tohvc under arnerobic conditions 
Circulation m the kidnev mav be so re- 
tarded that renal function is almost or on 
litciv slopped Excrelorv products accumu 
late If the renal blood flow is cut olT for a 
few hours the kulnev cells maj be so in 
jured that tlie^ never recover, and even if 
the general circulation is restored death m 
uremia follows some dnvs later Functions 
of the liver such as deamination and glv 
cogen sjnthcsis arc eliminated in the ab 
sence of adequate oxvgen Tbc products of 
anaerobic muscle metabolism differ from the 
aerobic, the poncenlnlinn of organic acids 
such ns lactic and pvrinic acid ri cs and 
produces a genenlirtd acidosis The mtc^ 
liml tract cannot serve atiacrohicnllv and 
it ngiirgifalts fluid and food taken into 
Uic stomach ^^llh the ensuing dchvdrnlion 
there are eleclrolvte changes as the Tcsiill 
of a shift of lulractlliilir water 

Infection — Infection prospers if organ 
isms gain entrance to the bum wound Not 
onfv art the viable cells killed ancl wound 
healing retanlcil but shock and mnlnuln 
tion are fostcreil Shock and infection abet 
each other for if some degree of circuhtor\ 
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f'lilurc IS present minj of the virulent or 
ganisms includin" stnins of tlic strtptococ 
cus prohfcnle more rnpullv under the par 
tnl nnacrobic conditions Milmitrition ami 
'inemia from red cell destruction mi\ hobble 
the rccovcr\ of the deepU burnt d mfeclccl 
patient Infection cnpendtrs fe\er and is the 
ouK known source of toxemia in bums 
Elimimtion of Abnormal Protein — 
Massne hemolysis hcraoolobmiiria and al 
bumimiria maj be obser\cd in se\erel\ 
burned patients \Mthin the first few da\s 
The red cells are broken and rendered frag 
lie bN the intense heat The source of the 
albumin m the urine is not established it 
IS believed tint cell and plasma proteins 
arc denatured bj the heat and infection 
and when absorbed from the wound ha\e 
to be excreted if not metabolized If an 
adequate plasma \olunie and blood flow to 
the kidney is mamtamed such albuminuria 
and hemoljsis Ica^e no permanent dama^t 
Alarm Reaction — The general physio 
logic response to trauma has been termed 
the alarm reaction b\ Sehc Burns as well 
ns fractures and muscle trauma initiate a 
metabolic and glandular reorientation in 
which a rapid loss of non protein nitrogen 
through the kidnej o\crshadows other met 
nhohe changes The adrenal cortex is sum 
moned to oseractisits this is demonstrated 
b> an immediate rise in 17 kctostcroid tx 
crction to a Ie\el abo\c normal for a week 
Hic metabolic disturbance ina\ last until 
the wotmifs are ficaJwf umf nrrt 6^ nKfdf 
Tied In an inlcrcurrent infection and surgi 
cil procedures which reinitiate the acute 
phase of the alarm reaction 

TRFA'niENT 

Tlie treatment of burns consists of the 
prcscr\ation of life prc\cnlioii of comphea 
lions and tiie expeditious healing of the 
wound The measures to nppl> are consul 
cred separatch for the sake of claril\ but 
lliej must be synchronized and the plan 
depends upon the exigencies 
Primary Surface Treatment — The treat 
ment of the surf ice i« re\iewed first because 
It should be milulcd the moment the pa 
tient u burned not because it is the imme 
(hate life snMiig measure 

At tlie innmciil the burn occurs the wound 
IS c entially sicrilc Conlamination of this 


wound should be discouraged bj prot« cling 
it immcdiatclj with a sterile dressing If 
this dressing is applied bj a plnsicnn com 
pclent to judge Uit extent and depth of 
the burn it constitutes the j rnnary surface 
treatment both first aid and defimtne If 
the initial treatment is earned out bj a lay 
individual m the absence of the roponsiblc 
plijsician il IS called first aid treatment 
eyen though it is identical to that wiiich 
would base been applied by the pljsician 
Following the first aid treatment the re 
sponsible physician will need to rcyisc the 
dressing to determine tlie extent anil nature 
of the yyomul and this is called definittie 
treatment 

Before the dressings arc applied lie 
physician should be sure that an iicnrate 
cliarl of the extent and depth of tlie burns 
can be retonstructed This is nidispcnsahli 
for the trealment of shock and subsequent 
care of Uic surface wounds 

There is no known substance winch ex 
peditos healing of a woiiml bejoiid the rate 
obtained under normal physiolOp,ic condt 
lions and m the absence of infection The 
substance to be applied locally to n burn 
wound IS one known to be non mjiinnus (o 
tissues and an effective barrier to the nun 
Sion of baclcrn Gauze petrohlum carbo 
wax ointments and petroleum greases am! 
Otis art such substances VII of the c can 
be sterilized Petrol itum and gauze used m 
combination is the treatment of clioict 
Grcxsc Arts- i*iVe 'teMitiencr} eitixhlhrtKtii <if 
being soothing Vuloniotiyt greases or ml 
maj be used if petrolatum is not available 
Sime tlicj do not conform to pharnncojiocnl 
standards thej arc used only in cmergin 
cics However a compromise surface dress 
ing if immcdnlcly applied is better than 
accepting bacterial contninnntion bv await 
mg a bettor one The di advantage of the 
carliownx oiiilmcnls is that tliey arc nb 
sorbeel and leave an nclhercnl uucomforl 
able dre'samg 

lannic acid gintian violet and the trip! 
dvca arc known to be injurious to cells an 1 
arc not recommcmhtl Tannic acid is lo\u 
ond when absorbed causes liver damngi 

Bone ocid and vanous sulfonamides whicli 
can be incorponltd in omtniciit bases are 
not injurious to cells except in Iii^h con 
ccntrations However thev arc absorbed 
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from the wound and llicir intcrnil toxicity 
elimmnlcs tlicir u^c Ointments containing 
cither m'i\ be applied to burns of small 
extent Since thc\ should not be apphcil to 
exlensne burns it is «isc to exclude them 
Pressure bandages should be applied oxer 
the dressings of wounds of the face scalp 
and extremities in order to diminish the 
\ohimc of edema and immobihre the wound 
Rx checking the edema less pla«ma is lost 
from the blood stream Immobilization aids 
the bodi m localizing the infection The 
pressure must be carcfulK applied in order 
to ax Old a tourniquet effect On the ex 
trcmilies it should alwaxs start at the toes 
or fingers and dimmish proximallx Elastic 
bandages oxer thick ftufix gauze or me 
chanic s waste achiexe exen pressure Rolled 
newspapers max be incorporated as splints 
The extremities should be flxed in the posi 
tion of function The dressings of the head 
and scalp maj incorporate the chin but not 
the neck Phslcr bandages arc the ultimate 
m pressure but to be cffcctixc must be 
applied immcdiatclj after the burn before 
nn\ edema has collected They are useful 
only for the extremities exen then applica 
lion IS difiicult oxer fingers and toes and a 
tourniquet effect is easily produced The 
lack of lime and personnel precludes llieir 
use in a catastrophe 
The primarx dressing is appheil with no 
cleansing or debriding of the wounds If the 
XTOunds hnxc been grosslx contaminated 
with manure or dirt they should be gener 
ously irrigated with running water It is 
impossible to nd a wound of all bacteria 
without excising it or applxiiig corrosixe 
chemicals The dibndcmcnl of superficial 
burns which consists of remoxmg cpidcr 
mis that oxer intact blebs or that rolled 
up in the corners of ruptured bltbs oiilx 
violates the protcclixe barrier and «crxcs no 
purpose It IS a rebe of the tannic acid 
method Dtbndcmtnt of deep burns is a 
major opcralixt procedure and must be 
j>os.lponed until shock has been combalcil 
and the patient i-. reads for skin grafting 
A primary drcs«ing of jiclrolatum gauze 
and pressure is suitable for bum xxonnds 
no matter what the circumstances It is so 
simple to apply tint in a divaslcr where 
there is a disproportion of casualties to 
Iramcd medical personnel the hllcr can be 


ELECTRICAL INJURIES 

frecti for the more complicated care of 
shock It is to be ii^cd for deep ns well as 
superficial burns It is suitable for all parts 
of the body including the exes It is to be 
left in place until shock has been axcrlcil 
or controlled and nutrition is ‘sali factors 
Tor bums of first and superficial second 
degree it should constitute the permanent 
dressing aiul should not be changed for two 
weeks or until such time that it is judged 
the wounds xxill bt healed In deep second 
degree and full thickness bums the pn 
mary dressing serxes until the patient’s 
condition warrmts consideration of graft 
ing procedures 

Subsequent Surface Treatment of Full 
Thickness Bums — All full thickness burns 
of more than minute extent require graft- 
ing The sooner the wound is closed the 
less xrill be the infection malnutrition and 
scarring and the shorter the hospitalization 
Burns of limited extent and imdoubtexi full 
thickness should be grafted xrithin the first 
fexv hours «ince shock will not be present 
to preclude an opcralixe procedure \Ko 
bacterial organisms xvill not have had lime 
to inxadc the xnblc tissue A burn of hm 
lied extent of ccrlam deep second degree 
but of debatable full thickness depth should 
also be grafted immediately in order to 
shorten the conxnlosccnco of the patient and 
intercept scarring and contractures 

The grafting of cxtensixe burns should 
be dcHxcd until shock and infection Inxc 
l>ccn nxerted or controlled In the first 
Ihirtx SIX hours during the phase of plasma 
loss an operalixe procedure is hazardous 
If the blood xolumc Ins been nmplv mam 
laiiicil operation is prudent anx lime there- 
after On the other hand the lon}.cr the 
dchx in grafting the greater will bo tlie 
infection which in turn diminidics the blood 
xohime increases the opcratixe risk and 
makes less likely the lake of the graft 
Probably onlv a limited area of the sur 
face not more than 10 per cent should be 
graftal at any one operation It must be 
realized that the xxound surface is hemg 
increased tcmporarilx each lime skm is cut 
for a graft Although Iht burn wound is 
closal by the graft the patient does not 
benefit within llie first forlx eight hours 

Lick of unburned skui to be Used for 
grafting and malnutrition of the patient as 
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well as shock and mfectjon nn\ also dc 
mand postponement of grafting 

\Mien the priman dressing has been rc- 
ino\cd for cvalualjon of the wounds and it 
is judged that gnfting cannot be under 
taken a dressing similar to the primnr\ one 
IS applied 

Before a burn wound can be grafted it 
has to be free of slough for «Iough pre 
eludes proper nutrition of the graft and har 
bors bacteria Spontaneous debridement of 
slough requires three weeks or longer and 
mcMtabli Iea\cs a granulating base Granu 
latmg fibrous tissue leads to scarring and 
contractures If infection i> rampant in the 
granulations further dela\ of grafting ii. oc 
casioncd until infection is controlled 

Debridement can be expedited by either 
surgical excision or dissolution hv pjTuxic 
acid dressings For burns of limited extent 
which are to be grafted immcdiatclv sur 
gical excision i» the onh method since the 
action of the acid requires a minimum of 
forlj eight hours An extensne burn raaj 
be debridcd eitlier e\e}sion or djs«olut)on 

Debridement b^ surgical excision has the 
advantage of rcmosing complctch not onh 
the necrotic tissue but aUo anj mflamma 
lorj barrier that maj be present The graft 
IS laid upon frcshl) exposed tissue not a 
granulating surface and excnlud scarring 
and contracture arc diminished The disnd 
vantage is that in the process of excision 
blood is lost and the operative time pro 
longed 

The disadvantages of the removal bv 
pvTUMC acid are as follows It is not cfTcc 
live short of forlv eight hours it is uncom 
forlahle and progressive contamination is 
courted bv the multiple dressings required 
Its advantages arc that blood is not lost 
during the dtbridcmtnt and since it is ac 
complished scparatclv from the grafting 
procetlure the operative lime is not IcnglJi 
died 

The area debridcd bj cither method raav 
be larger than can be grafted at one opera 
tion either because of lack of skin or be- 
cause of the excessive operative lime Tlic 
longer the interval between dtbriding and 
closure the more granulation tissue will 
have formed and the greater will be the 
scarring 

Split thickness skin grafts are to be u«cd 


in the initial grafting of full thickness burns, 
the thinner thev are the greater the chance 
of survival Excised bv means of the Padg 
elt dermatome lliev arc best iistd as intact 
sheets and whenever possible the dtbridcd 
surface is covered in its cnlirctv If the 
available skin is smaller than the site to 
be grafted the <km can bo cconomicallv 
used bv cutting the sheets into pieces ll o 
size of a postage stamp These pieces nri. 
spaced as islands from edges of wlucli the 
epithcluim grows out to close the wound 

The grafts should be immobilized with n 
firm bandage and the extremities sphnted 

Execs IV e scar formation <Iue to infection 
and profuse growth of granulations before 
grafting mav result m unsightlv wounds or 
limiting contractures Secondarv surgical cx 
cision of the scar and grafting are indicatcfl 
after all signs of active inflammation have 
disappeared Thick split thickness grafts and 
occasionallj full thickness grafts will be rc' 
quited 

Shock — The first complication of a burn 
to threaten survival of the patient is shock 
The two tjTJCS pnmarr and secondarv arc 
of different cliologv Primarv shock is indi 
pendent of the extent of the burn and re 
volvcs around the circumstances of the 
accident 

Primary ihock or xasomotor coUajse is 
induced bv excitement and pain It rnrelv 
endangers hfc and responds to the prone or 
head down position reassurance and the 
appropriate drugs The alarm which some 
times amounts to mama mav be due to hvs 
Icna or to anoxn Morphvr is the drug of 
choice for the treatment of jnin Eargc 
doses arc not often required since tht pam 
IS usuallv not excruciating or prolonged 
The pain of burned baud', maj be rLlitvctl 
bj elevation If mama is present care must 
hi taken to see whether it is due to pain 
hjslcna or anoxia If il js due to bvslcin 
harbiluratc'i should be given if due to an 
oxia oxygen alone will give relit f and bolb 
the depressants morphine and barbiturates 
arc to be avoided 

Secondary ^hoek the result of lo«s of cir 
ciilaling plasma volume is the various shock 
and is proportionate to tl e extent of the 
burn no matter what the d gree The vtl 
time of plasma filtrate Io«l into n bum 
mound and tlie rapiditv of its lo«s arc so 
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^.ml llinl mn«iiri-s must be taken prompth 
if lltc pilicnt is })urnc(l o\er more than 10 
per cent of the l)Of!\ ctirf'ice If 20 per cent 
of the bo(i\ surface is burned a ^o!llmc 
ns Hrpe ns tJie normal plasma aoltime mav 
be lost into tbe sound in the space of 
ciulil hours 

The ideal treatment of sccondars shock 
IS Us prtNcnlmn for it is more cfTcctixe and 
economical to present rather than to cor 
reel it once established The principles of 
treatment arc the same whether used m 
Iireacnlmn or m the presence of shock and 
const t in the niainlcnance of normal nutn 
tional ensironmonl for the unbumed organs 
and tissues The notind is a parasite and 
treatment consists of giMtig to the bods 
what tlie wound steals from it Since plasma 
loss Starts immiiliatelj after the burn pre- 
\ention demands instantaneous institution 
of thcraps For each per etnt of the bods 
surface burned 7o cc of plasma should be 
injected intraicnouslj for the first twents 
four hours Since the rate of edema forma 
tioii decreases willi time half of the total 
amount should be injected within the first 
eight hours \n equal \olume of clectrolste 
solution should be giscu simuUaneousK 
prefenhh bs mouth Isotonic «odi«m clilor 
ide solution mas be used liut an isotonic 
solution made up of two thirds sodium 
cbloTulc and onc-lhml «odmm bicarl>onale 
is bitter since the c\cess of chloride is 
nsoided An additional 2 000 cc of fiuid not 
containing salt is giseii in the first twents 
four hours in order to maintain kidney func 
tion If the patient s omits both clectroKle 
solution and water ns a 5 pir cent gliico c 
solution should be gnen intrascnoiisli It 
IS howeier more 1*0000011011 to give these 
fluids b\ mouth since the plasma flows 
more rapidls into the woiiiul if it is diluted 
If till patitnt IS thirsts or if kidncs fune 
lion ciascs an inadequate amount of plasma 
and elcctrohle solution 1 - being giscn Re- 
piated iRiiialocrit or hemoglobin readmg> 
shoiil 1 be mndi and if hcmoconcentralion 
IS prisriU tilt rate of injection of the plasma 
IS to be nureased In onlcr to jutlge the 
ndetjiiacs of ktdn<\ function an mhing 
lallultr should be cmploicd for all «c\t.rel\ 
burned iwtienls for the flr»t Ihirta sit hours 
In the st-rond twents four hours half of 
tilt amount of pla mi and elcctrohtc solu 


tion required in the fir t twents four hour 
should be given The peak of cdtma 1 
rciched ustnilv between Ihirtv «tv and 
forlv eight hours After fortj-ciglit hour 
plisma and clectroKtc solution ire requiretl 
onlv if imdeqiiale amounts hive been 
given in tlie previous two thvs Indml if 
theripv has been adequate /urllicr phsma 
and clcctrolvtc arc conlramdicated because 
after fortv eight hours the resorption of 
edema fluid is usuallv under wav The flow 
of protein elcctrohtts and water from tht 
wound into the blood slrinm i* grt-iler 
than the lo » and tht bntlv is now fired 
with eliminating or mttabohring tht tlec 
Irolvtos and plasma ontmallv givtii as Iher 
apv The administration of large volumes 
of fluid after fortj ciglit hours mav therefore 
result in ovcrhvtlration and pulmonarv 
edema During the period of etltma rcsorji 
lion onlv enough water should be given to 
maintain an adequate kidniv function 
2 000 cc a dav is usuallv adequate 

If an extensivclv burned patient is not 
(rcateti within two hours shock will have 
occurred Thu is particularlv true in chil 
dren For an adult the volumes of plasma 
and clcclrolvlc solution arc atlmmislcrct! 
according to the formula of Harkins 10(1 
cc for each per cent that the hematocrit 
reading is above 45 ITiis amount should 
ke given as rapnilv as po sible and repiatcd 
until normal licnioconcenlmtion has beiii 
achieved Substqucnt amounts of plasma to 
Ik* given an eiltiilatcd on the basis of the 
siirfnet area fornniW "NMicn llic cxlrimilns 
are burned both the femoral and the ex 
Itma! jugular veins mav be used The sohm 
and water for kidnev function mav be given 
bv nioutb if po sible as in the prevention 
of shock 

In patients who have been in prolongtal 
shock acidosis ninv ixisl In these cases it 
IS particularlv important to give one thini 
of the elcctrolvti solution ns sodium bicar 
lionalc 

If jlasnia is not available there are lh« 
following substitutes here given in the or<l«r 
of preference whole blood albumin con 
cenirate and gelatin \n extra amount of 
elictrolvle should he given if flic albumin 
conctntrnte is u‘id If ijom of these is 
available tin amount of cleclroU tt solution 
Is doublet] half is given mtravcnnU'l' with 



glucose added Such non colloid thenpv re 
suits m exincelliihr fluid protein dilution 
but this dilution i« preferable to the henio 
concentration of no tlicrip\ 

Patients with burns of less than 10 per 
cent of the bod\ surface maj not require 
treatment to prevent shock if adequate 
water is administered There will be a slight 
overall plasma protein and clectroljle dilu 
tion but if the patient was healthj before 
the bum the bod> is well able to compen 
sate 

If pulmonarj damage is present it ma\ 
be wise to allow a moderate degree of hemo 
concentration to persist in the hope of 
a\oiding pulmonary edema and respiralorv 
death \MioIe blood should bo given in place 
of part of the plasma Tracheotomv is indi 
cated when there is obstruction of the 
hrv nx 

Use of adrenal cortical extract in burn 
shock therapj is not established even 
though there is evidence of disturbance of 
adrenal cortical function 

Infection — Having survived shock the 
burned patient faces infection for all burn 
wounds except those of first degree are po 
tentiallj infected The second degree super 
ficial wound becomes infected onlv when the 
epidermis over the blebs ruptures and the 
organisms on the surface can penetrate it 
In the deep second and third degree burns 
where the epidermis is cracked infection is 
to be anticipated As m the treatment of 
shock prophvhxis is easier than eridica 
tion I’ropli> lactic chemothcrapv is indi 
cated except for minor second degree burns 
Infection develops rijudlj and max be pres 
ent wilhm si\ hours 

PemedUn is the most elTcctive drug vet 
available for prophjlaxis and trcnlmcnl It 
acts against most of tlu gram jositivc or 
ganisms and when given inlrav enousK or 
intramiiscuhrlj it prevents invasion of the 
unburned tissue Given parenterallj it is 
not able to control the growth of organisms 
m the slough of deep burns Its instabilitv 
limits its local use to wouiuN winch can 
be irrigated at frequent intirvnN For a 10 
per cent bum 100 000 Oxford units should 
be given parcnlcrallv per dav in dividcil 
doses lor burns of greater extent ninouiils 
up to 400 000 units per dav mnv be given 
for prophvhxis the drug should be slarled 
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immcdiatelj In the deep burns of limited 
extent which arc treated with iniiucdnlc dc 
brulement and grafting prophv hclir chemo 
therapv is optional 

Subsequent chemothcrapv will depend 
upon Iht depth and extent of the burn For 
the superficial burn nothing more thin 
prophvUctic penicillin will be ncedid In 
the deep bums infection will remain until 
the wounds arc dcbrided and grafted an 1 
chemothcrapv should be continued until 
Ihej are healed The dosage of penicillin 
and the agents to be used in addition will 
depend upon the nature and virulence of 
the infection Swab ciillnrcs should be taki n 
before the primarv dressing is applied and 
at subsequent clnngt of dressings I lii re 
suits will guide the use of chemothcrapv 
Iltavj infestation of gram positive organ 
isms cspccnilv streptococci and slnplijlo 
COCCI demands on increased ilo«agc of pini 
cillin both parcntcrallv and locallv Gram\ 
ctdm IS useful locallv it is more stable than 
penicillin Tlie presence of gram mgative 
organisms ma> indicate the use of Dahti* 
solution 

One of the sidjonainulci mnv he used if 
pcnicillm IS not available The siilfonnmidc’i 
control onlv the streptococci ns cffoetivelv 
as does pcmcillm Thev are toxic ni contrast 
to penicillin Their local use must be carc- 
fiillj limited 111 order to avoid absorption 
to toxic levels 

Malnutrition — The malnutntion of bums 
— wasting and anemia — inav be abrupt in 
onset and extensive To llic local dcslrue 
lion of cells and protein bv the heal and 
subsequent infection is addcel the gciicml 
breakdown of reserves bv the alarm reac 
tioii and infectious toxemia Afalnutritioii 
will not be a probhm m a pilieiit with a 
bum of less than 10 per cent of the bodv 
surface unless the womul i> stvcrciv m 
feeteel In an exlensivch burned patient 
malnutrition nnv be si v ere enougli to re- 
tard the regciicrnlion of C'clK and the 
healing 

The nutritional deficit created bv the 
local tlcslniclion of tissue and bloexl is prol 
nblv a minor problem 'More important are 
the geiitml di'.liirbanccs mcurrctl bv fever 
alann reaction and infectious toxemia 

Bunieil patients have fever proixirliomte 
lo Ihc extent of their wounds ^^llh a fever 
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there js clc\nlion of the mclabohc nle and 
nil incrc'i'cd demand therefore for com 
buslible miternls including cnrbohvdnle 
and fat The nnm dcficience dc^elop^ng in 
a burned patient however appears to be 
tliat of protein and is engendered b\ the 
alarm reaction As much as 40 Gm of non 
protein nitrogen the equivalent of 952 Gm 
of protein mav be excreted through the 
kidnev daiU muscle atrophv accompanies 
such loss 

The caloric and nitrogen deficits are best 
met bv dictarv measure'. Bv the use of 
milk milk products eggs meal chicken and 
fi h an enticing high protein and high 
caloric diet can be arranged An intake of 
200 Gm of protein and 4000 calories should 
be striven for an<l should be started imme 
dialeK If Ihe patient is nauseated siom 
ach tube feedings including protein digests 
should be resorted to Ammo acid mixtures 
mav be given intravenouslj in addition to 
plasma and whole blood transfusions A 
liberal qunntilv of vitamins partieularlv 
vitamin C and the B complex should be 
included in the diet 

Bed blood cell destruction ]»rcsumablv 
llic result of infectious toxemia is a promt 
nent feature in patients with deep burns in 
the first ibree weeks It cannot be controHcd 
bv Ibc dictarv intake of protein and iron 
The rcticulocvtc count is not depressed but 
docs not rise above norma! until the hcnio* 
Ivtic phase i> passed Replacement of r«l 
blood cells can therefore be achieved onlv 
bv transfusion of rc<l blood cells or of whole 
blood 1 rom the fifth to the fifteenth dnv 
when the hcmolvtic phase is at its lieight 
patients have required on the average as 
much as COO cc of whole blood per dav to 
mamlain a normal circvdaling volume of 
red blood cells 

Olivtji Corr 
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INJURIES DUE TO COLD 

The ftcl hinds nose eirs and cheeks arc 
Ihe parts of the bod> most frequently dim 
aged bv cold pirllv because of their ex 
poscd position and their hrge stirficc area 
ns compircd with the total volume and 
pirllv bcciusc of nnovii from visoconstnc 
tion sccondirv to rhilling of the «kin Injurv 
miv result direcllv from actual freeing of the 
tissues (ordiiiarv and high altitude frostbite) 
or mij be sccondin to chinges m the 
blood vessels brought on bv long exposure 
to cold without acluil (reenng ( immer 
Sion inuil or fool ) Cortiin pilitnls with 
neuroses nnv comphm of subjective symp 
toms but no objective changes arc demon 
stmblc 

\ctuil freezing which mav occur in a 
licilthv person in i cold climate is stm m 
tempente climates onlv when a dcbilitaltd 
or comatose person is long expo cd to a 
freezing tempenlure Ifowiver in high 
iltitiidc fiving individuils m nnv chniati 
raiv be Irvnsportcd quvcklv to an extreme 
decree of cold and miv at limes have to 
expose themselves ^Nilhnnv frostbite there 
IS little pun until thiwing begins thin is 
a result of the cxlnvasation of fiuid and an 
inflimmaton rticlion the pain is excni 
ciiting This IS followcil bv nneslh«<i» d 
the part IS dead and bv pircslht'sii or hv 
percalliesn if the tissues survive 

AMicre Ihirc is long conlmuei! local lo'''* 
of heat with impairment of circulilion but 
wtUtoul actual freezing there is an initial 
vasoconstriction followcil by vasoihlatation 
dunng which the pirl becomes pmk or rol 
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rollowing tins there is progressne swelling 
wilh increasing impairment of the ciauh 
tion Lven after the exposure IS over throm 
bosis maj occur and cause extension of ll c 
damage The damage either from actual 
freezing or from Jong expomre nithout 
freezing ma\ be superficial with onl\ red 
ness and swelling either with or without the 
formation of blisters or deep with either 
moist or drv gangrene of the skin and anv 
amount of the subcutaneous tissues 
In certain persons with poor circulation 
and low resistance chilblains ma\ develop 


Si 

silv for exposure winch within a time of 
seconds or minutes maj freeze fingers solid 
Also suitable equipment for shipwrecked 
persons might reduce the incidence of im 
mcrsion damage to feet and hands 
After an injurv due to coJd Jns been sus 
tamed general svslenuc as well as loc-il 
treatment should be given The patient- 
should be kept in a rclativcU cold room 
and hot drinks and stinnihiits given ns m 
dicaUd The Icnijcraturc of the part shoiil I 
be gnduallv rai cd bv placing it iti contact 
with the bodj of a healtliv jicrson Some 
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ns a result of repeated exposure to cold with 
little muscular cxerci'^c There is itching of 
the involved part and a chronic crvlliiin 
develops The skin IS roughened and uleem 
tion mav result If infection occurs the 
tlamage mav be extensive 
Treatment — I’roplivlaxis is most inipor 
tnnt ami consists in avoiding long expo^ 
arc to cold and dampness parlicuhrK if 
the bodv is m jwor condition or without 
adequate protection Gloves and shoes 
should give proper insulation and should 
never be tight fitting 
In high altitude flving proper engineer 
mg mav go far toward avoiding the neccs 


advocate keeping the part at a Icmpemturt 
oulv shghlJv above freezing for several dajs 
but this has not been accepted gencrallv 
If other metho Is of raising tlic lemptralurt 
arc tried everv precaution must be taken 
to avoid overheating since the nnpatrul 
circulation cannot dissipate the heal Care 
si ould be taken not to break llic skm 
hente the jnrl must not be nil bciI with 
HOW or a wet cloth \ricr the liinpcnliirc 
has been rostoreiJ tie part slmid 1 le 
ell ineel and wnjpcil m sltrile cotton then 
elevated m order to fivnr venous ami Ivm 
♦ Lpw I rxrUrr of ®urprry W F Fnor Co 1 uV 
Tsl rr* 
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phitic {Inimsc nncl the pitient mo\c(l to n 
warmer room 

Much consider'ilion is hem!; pi\en to pro* 
dijcinp \n«o(liI'\t'ilion ^ annus methoiU 
(1) application of heal to the hoih as n 
wJiole (2) giving dnigs which have a direct 
clTcct on the niu'cuhtiire of the hlood acs 
slIs or (3) drugs which affect the auto- 
nomic nervous svslcm and (4) blocking the 
sjmpathetic nerve trunks or yicnphcral 
nerves According to Davis and others the 
ilnigs which could be taken earlv without 
the aid of a doctor have been a total fail 
urc The desirahilits of «vnipalhclic block 
Is still open to debate and must be decided 
on vts. nveivU for each I’assvse sa^cviHt 
exerci cs have been advocated to improve 
tlie circulation 

The subsequent treatment consists in 
avoiding pressure or overheating and varied 
according to the extent of the injurv If the 
skin IS intact active and passive motion 
and massage niav favor the return of circu 
lalion and help maintain function Mhen 
the skin is broken infection should be 
puankd against painting the area with 
gentian violet and covering it wilb drj stcr 
lie dressings If infection occurs it should 
be combated bj means of hot wet dressing* 
and bv remov al of dead tissue incisiou and 
ilraiiiage or bj amputation If gangrene ap 
pears the part should be pul al rest under 
aseptic conditions and separation of the 
ilead tissues nv\ ailed It must be remem 
bered that lUt gangrene mav be superficial 
(Iig 17) that It IS usuallv less cxtciisiM 
tban it appears and that even when deep 
the defect can it tunes be repaircil bv skin 
grafting If the entire part is gangrenous 
amputation neccssxirv 

DriivL Hart 

INJURIES DUE TO CHE'MICAI,S 

Injuries due to drugs and clicmicaE arc 
numerous some resulting from drugs taken 
internalK others from substances (too nu 
nierous to tabulate’) applied locallv which 
cause dtrroalitis of varving dcpries of 
sisenlv These form* of dermatitis arc 
trcnleil bv remov nl or discontimiaiice of the 
call ative ngi.nl No attempt will be made 
to di cuss tlitni here but for further in 
formation the slinlenl ij. reftrred to Iiook* 


LI hCl RICAL INJURIES 

on dcrmntologv or industrial me<Itcine The 
pn-ent di cussion will be limited to Iht 
more sc>cre injuries caused bv acids and 
alkalis phosphorus magnesium and the war 
gases mustard and lewisite 

The diagno is of a chemical burn in in 
dustrial or civilian practice usuallv presents 
no problem since each patient is familiar 
with the nature of the chemical to which he 
has been exposed 

Acids and Alkalis — A ckE and alkalis ui 
nonnal limes cause the majorilv of clum 
leal burns and arc best trc'ilcd bv imnie 
diatc washing and dilution of the agent w ilh 
water Large quantities of water should be 
applied as qvuckU aud tapidk as possible 
since this not oiilv removes the acid or al 
kail in the quickest possible wav but al o 
diSMpates the heal gcncratwl bv the mix 
lures of the water with the acid before it 
can damage the cvpo «! ti sues This is the 
most imporlanl pari of the treatment* but 
mav be followed bv neutralization with an 
appropriate clumical agent such as dilute 
acetic acid or dilute solution of sodium hi 
carbonate If a neutralizing agtnl is cm 
plovetl care should be taken to avoid usirii, 
It in such slrcngtli as to cause further m 
jtirj to tlic alrcadv polenliallv damaged 
tissues This is particuhrlv true of the eve 
Mlcr as much ns pos-,iblc of the acid or 
alkali has been removed with or without 
neutralization the vvotind should be trcatetl 
n> an\ other hum 

An cvcepliou to the immediate washing 
off of alkali with water should be made m 
the case of dn powders such as lime These 
should be brushed off ns complclclv ns po< 
siblc before washing 

Carbohe aetd in concentrated form caiise> 
rapid coagulation of superficial tissues I ike 
other strong acids it causes a sharp pain 
which usuallv prompts its removal or mu 
Iralization Mhen the acid !■> not removed 
the damage is superficial since the coagii 
latcd tissues prevent dtep penetration 

Carbolic atid m weaker solutions is more 
dangerous than the concentrated form It 
IS soluble to about 5 per cent m water and 
IS seldom applied in greater strength but 
evaporation of water mav cause its stringth 
to inertase rapullv Mben first apjlic*! d 
mav cause slight pain but soon the stage 
of anesthesia begins and tin re is no dang<f 
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<;ignal to «arn the patient of the insidious 
penetration It is mo^t dangerous when ip 
plied as an occlusi\e wet dressing to a small 
part for instance a finger It penetrates 
deeplv albumin is coagulated blood \csscls 
become thrombosed nt^^ts arc made anes 
tlietic and the part becomes cold and numb 
The area is first blanched blisters maj then 
form and finallj depending on the absence 
or presence of infection drj or moist gan 
grcnc develops Aloist dressings of a solution 
of from 1 to 5 per cent applied for from five 
to tvventj four hours have repealedlv caused 
gangrene It must be kept in mind that the 
salves and ointments are ns dangerous as 
the solution 

Carbolic acid should be suspected as a 
causative agent whenever gangrene develops 
m an area which is being treated with a 
solution or ointment of unknown nature 

Carbolic acid should be neutralized or di 
luted and removed b^ application of ethjl 
alcohol The resulting wound should be 
treated so as to avoid or control infection 
and facilitate healing Deformilv should be 
prevented and healing may be hastened 
hy the judicious use of skin grafts 

Phosphorus Bums — Phosphorus burn 
should be treated by immediate immersion 
of the part in water or if this is not pos 
sible the burned area should be kept cov 
ered with wet compresses since water pre 
vents burning of the phosphorus Particles 
of phosphorus should be removed prefer 
abl> with the pact still undir water using 
gauze covered forceps The area then should 
he washed with a dilute alkaline solution 
followed bj I per cent copper sulfate solii 
lion to give a protective coaling of copper 
phosphide to anv residual particles of plios 
phorus These dark particles should then 
be removed After nil phosphorus 1ms bten 
removed the rcsullant wound should be 
treated as an ordinary burn Tlit search for 
small particles of phosidionis maj be made 
in a dark room under which condition the 
natural fluorescence simplifies its location 

An exception to the appl cation of water 
to phosphorus should be made m the case 
of the pentoxide pcntosulfide and pcnio 
chloride powders These should be cartfullv 
bnislicd ofT before washing since when tliev 
arc mixed with watir much heal !•> gtner 
nted and pho phone acid is produced If 


water IS alrcadv present (eg perspiration) 
the pari should be flushed with large qinn 
titles of water as rapidlv as po sible to dis 
sipale the heat and remove the acid 

Magnesium Bums — ^Afagncsium burns arc 
usually small and produce a gradiiallv cn 
larging ulcer if all the mein! is not removed 
No neutralizing agent is available After an 
tiseptic preparation of the skin and injection 
of a local anesthetic the Inirncd ulcer should 
be curetted out down to hcallhj tissue Fol 
lowing this the course and treatment arc 
similar to those for non specific ulcer from 
anr other cause 

War Gases— The war gases mo t com 
monlv causing skin injuries are mustard gas 
and lewisite 

Mustard j/at® is a skin irritant and pro 
duces blisters with deep destruction of the 
skin Contaminated clothing should be re 
moved immcdintelv The liquid must be re 
moved from the skin ns soon as possible b> 
dabbing with drj pads and never hv rub 
bing since this spreads the liquid Pads 
should be used oii)> once to avoid spreading 
the liquid to uncontaminatcd areas 

The remaining mustard liquid or gas 
should then be removed or nctilralized bv 
one of the following mcUiods (1) dabbing 
with dichlornmine-T in tnacctin (2) re- 
moval with solvents such ns gasoline ktro 
sene carbon tclnchloride or alcohol with 
precautions ns to spreading the irritant and 
the avoidance of hazards of fire (‘1) npph 
cation of products containing active ehlor 
inc such ns grade A calcium hjporhioriti 
or «odmm Iijpochlorile (Dakins solution) 
The calcium hvpochlonlc niav be mixed 
with I to ® parts of water lo form a p.istt 
but since this is imlalmg it should hi 
washed ofl within three minutes If no other 
neulrnhzmg or solvent agents arc nvnilnhlL 
liberal use of soap and water gives vtrv 
salisfaclorj results 

After till mustard has been nculrahzcil 
the skin should he washed with soap mil 
water and patted drj Burns slioulcl hi 
treated ns other burns with suitable pre 
ciiitions to avtid or control infection an I 
faiilitate healing 

Tin hair must bi dccontaminntial or 
cbpiied 1 he eves should I e irrigated iinmc 
diatilv for ten mimites with 2 per ctnl 
snditim bicarhotinlc solution snbne or plain 
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water, liut or)l.^ jf wjtlim fi\c minutes of tnalment >« n\alhl)U. the litirncd "kin ma.\ 
contamirinljon rurllior Irtatmcnl of the he cxcjsetl to «n\e the pnlicnl's life by n- 

c\cs sliouhl be earned out bj an c\pcri moxln}; the ar'cnic. After the irritant In' 

enced ophtlinlmolopnt been eliminated the burn should be treated 

a skin irritant contntninp nr- as for n mnsl.ird pas burn. 

'cmc. pcnclmte' rapitll\. so that proph>hc- DermntUis raclilin.— Dcrmnlil»> facti- 
tic trcatrncnl of the s.kin should be brpitii tia (feipned criipliom. dermatitis nrtefacta) 
within ont minute after exposure Conlami- should be sjiccincally mentioned here, stnci 

mltd clolliinp niid the lewisite should be these lesions are frcquenlh caused by chem- 

runo\(d with the same prtraulions as for teals (carbolic and other acids alkali'. cn“- 
imislard pns The iiculrahriug npcnls for O'Ol. croton oil, mercuric ehloridc. canllnr- 
hwi'itc arc dilTircnl. and ont of the fob ides, etc) as well ns bj riibbirip and other 
lowinp ma\ be used 1 Right per rent In- forms of trauma. The history is of courst 
droptn ptroxtde is the best, but the 3 ptr unreliable, since the patient is making c\er\ 
cent solution maj be used rrcsh swabs ifTorl to <lecci\c bis family and his doctor 
'liinild be emplojcd for each application, ns well The Ic'ions are u>imlly few in iiiini- 
wilh precautions to a\oid sjircading the ir- her, they frequcnllj appear at night and 

nlant 2 bodium hjdrnxitle ns a 10 per cent Ihc.x are niort coinnionlt locatctl on casili 



Fir IB— Ijifp* st-If inniHi'l ewliars pmlxiWv niuws) In ef mmIiuid Infimxile to wliicli Oip 

paiirnl lia<l \lt IimIsI whib th« patKOt wax in the IiMpital but ntlien appeared two inontlii 

after (liwliarcv * 

solution in SO per cent plvccrm tnaj be accessible parts of the hotly (rig. 18). A^ 
used if livdropen fwroxide cannot be ob- the older lesions heal, new ones appear un- 
t.ainetl The skin should be swabbed with til the diagnosis i' m ide nr until the patient 
this nptnl. aUernnlinp with alcohol If pit- Ins arcomplishetl, or failed to neconipli'h 
ctrin and nlcoliol are not ntailable .a per Iht purjiO'C for winch the lesions were in- 
ctnl aqueous sodium li.tdroMde mat be flicletl (t e . obtaining s\ mpathy. ntoidaiicr 

tistd, alUriialing willi water instind of al- of unpleasant duties, sexual gratification 

coliol 3 In the nlismce of ncutrnhring etc). 

rr.agints, the same sohcnls used for miis- The nature of the lesion ma.\ be suspcclcil 
tan! pas (c p.. pa'olino. kenisene rarlmn from its artificial appearance, the absence of 

l« tracliloride or alcohol) maj be ns«I m the am Ihing to account for its occurrence and 

same manmr and with the sime precau- the peniral reaction of the patient Such 

tinns as for niiist.ard pas I.ewi<ile like mils, patients strc'S their siifTtring and ill health 

tard pas (in be rather iITirtiveh rcmoacil plead for something to be done and in pen 

with the Iibem! u«e of so.ap and water era! pi\c tlie appearance of being oxer- 

ilflcr llie npiiil Ii.as been nciitmhrcd or coojHratbc. 
mnoMal b\ a 'olienl. the «kin shoiihl be The t!iaynn*is might be inaile bj keeping 
wa'hisl with Mwp ami water the patient uiickr stertl ob'crxntion Con- 

llie bhstir lliiid contains ttr<( me. and this lirmalor.v t\icUnce tan be (.isde oblnined 

ma\ lx csaciiattsl to limit absorjition and bj coitring the i>arl with a fixtsl dressing 

mu't not lie nllnwtd to contaminate tin 'lich fls a plaster ost, following winch, all 

skin, siner it is irritating Wlnii no other •Hart Tr ^<.nh tamfina .M Poc 
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Iievl \nil no nen lesions clc\eiop m 
the prolcclcd ‘irct The piticnt should not 
be openlj accused until there is concltisne 
proof tint he is responsible for the wounds 
I \en then the doctor can often let the pn 
tient know tint the correct dnpno is has 
been made but need not 'ictuallv accuse liira 

Treatment maj offer manv difficulties and 
frequentlv causes tlie patient to ^.o to an 
other doctor Healing can be obtained In 
covering the part with a protective dre s 
mg In many cases after the patient realizes 
that the doctor knows the nature of the 
trouble he will discontinue inflicting the in 
juries Certain pitients however go from 
doctor to doctor and their treatment con 
stitutes a major psvcbntnc problem 

Deuvl Hart 
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ELECTRIC SHOCK 

Etioloffj —The effect of electric current 
on an organism depends on (1) voltage 
(2) amperage (3) Ivpe of current (t) re 
sistance and (5) indivichial susccpltbdilj 
Deaths have been reported as resulting from 
40 volts With currents alternating at from 
2o to 300 cjcles voltages under 2'*0 tend to 
produce pure ventricular fibrillation tlio e 
over 1000 pure respiratorv center parilvsis 
and those between 220 and lOOO affect both 
the heart and the respiratorj center Con 
trarv to the general impression high v‘I 
tage currents arc Ic&s dangerous limn low 
voltage currents 

Th^ amrcai/e “> 

determine I ccause of the variable re istante 
of the bodj High amperage iv usualU less 
dangerous than Ion AUirnaltng currents of 
from 70 to 110 ina or a ilirccl current of 
from 200 to 250 ma nmv be fata! if pi'.scd 


through the chest Alternating current la 
three to five times more dangerous than di 
reel Those from 39 to 150 cvclcs are the 
n*o L fatal As the number of cveles in 
crcascs the danger diniinislus Spark di 
charges can be fatal by paralvzing the re’* 
pimtorv center Thev can produce ventrie 
idar fibrillation onlv if the heart is slniek 
diiniig the vulnerable penoil of late svslole 
The resistance of the boilj dcpeiuN lo a 
great extent on tint of the skin E\ctpt for 
bone all other tissues have comparalivch 
low resistances The dry skin averages about 
5000 ohms and when wet 1000 ohms eo 
that a current of 100 volts (100 nn ) could 
be fatal With saline electrodes it nmv fill 
\o ohms so that a current o! onlv 30 
volts (100 ma ) mav cause dcalli if passed 
through the chest In a calloiisid palm the 
resistance maj reach 1 000 000 ohms l\r 
spiration reduces resistance Shoes shod with 
iron naiU or moist shoes make good contact 
with the ground and allow a current lo pnsv 
through the bodv A broad surface and firm 
contact permit the fiow of more current 
than smaller and lighter ones The passage 
of the current through a conductor goner 
ales heat in direct proportion lo the resist 
nice producing local marks and burns 
ricclric marks or contact bums arc not 
ordinarv burns Thev arc usually round or 
oval from a few millimeters lo several cen 
limclcrs m diameter grav to graj vtllovv 
and s!iari>I> demarcated from the normal 
tissue The hairs are not affcclcfl The le 
sions are odorless jiamless and free from 
inflammalorv reaction or blisters The> re 
main unchanged for several weeks aftir 
winch occurs a slow process of aseptic iittro 
si^ and sloughing with tin eventual forma 
lion of a smooth pink 'cnr The resultant 
slough IS often two or three tunes the extent 
of the original lc«ion probablv htcaii-e of 
the disinUgmlioii of the media of arteries 
often far distant from the origin il lesion 
Th«>e marks are considered the mo'vl char 
nctenalic manifestations of the j avage of 
eleclrieitj through the bodv ^^llh Ii„ht or 
bnishtnr, contacts /7a»/i or ore burnt art pro 
duccel These have a temperature ranging 
from 2i00® lo 3000* C and mav pro luce 
extensive lesions involving cntirt cxlrcm 
ilus Metallic di posits are often fonii 1 
arouml and embedded in the burned area 
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water hut onh if within fi\c minutes of Ircnlmenl is a\nilil)li l!i( burnt «1 skin ma\ 
contamination I urtlicr treatment of the be eaci'id to «a\e the patient’s life 1a re- 
c\ts should be carrnd out 1>\ an expen moamg the arsenic After the irritant has 
cnccd ophthalmologist lietn eliminated the burn should be treated 

I^tnvle* a skin irritant containing ar as for a mustard pas bum 
seme pcnttrales rapidls so that prophalac Dcrmatith Faclitm — Dermatitis facti 
tic Irentincnl of tlic skin should he begun lia (feigned eruptions dermatitis nrlifactn) 
within one minute after exposure Contami should be spccificalK mentioncil ben sinct 
naliil clothing and the lewisite should be these lesion* are frcquenlls caused ba chem 
rcinoaed with the same precautions as for icaU (carbolic and other acid* alkalis cre- 

muslard gas The neutralizing agents for osol croton oil nitrcnric chloride, canlliar 

lewisite arc different and one of the fol ide* etc) ns well ns b\ rubbing and other 

lowing ma\ be used 1 Eight per cent h\ forms of trauma The liislorv is of course 

drogen peroxide is the best but the d per unreliable since the patient is making excrx 

cent solution maj be used Fresh swab* effort to deecixc his familj and his doctor 
^hould be emploxcd for each application ns well Tlic legions are usuallx few in num 
with precautions to axoid spreading the ir her, thex frcqucnllx appear at night and 
ntant 2 Sodium hjdroxtdt ns a 10 per cent llicx an more cominonlx located on easilx 



Fiir IS— fjirjif ««tf inflirlM rsH ar* pfnt si 1» rausnl In •ppl«^lion of nm Ijtlrnaile In wh eh Us 
pAti^nt >al iisTV \ll Wi ns hral<sl «f fc lie |wt>rat «aj» in lit losiital bul otlers appmml two inonll* 
aft«r iJ «(} arp? * 

solution in iO per cent gUcerm max be accessible parts of the bodx (Fig 18) As 

used if Iixdrogui peroxide cannot be ob the older lesions heal mw ones appear im 

lamed The skin shouhl be swabbed with 111 the diagnosis i* made or until the patient 

this agent allcrnatiiip with alcohol If glx has arromph hed or failed to accomplish 

conn and alcohol arc not nxailable a 5 per the purpose for which the lesions xxerc in 

cent aqueous sodium hxdroMde max be flicleil (i c„ obtaining sxmjiatlix, ax oidanct 

used nllcmatmg with xralcr instead of al of unplcisanl duties sexual gratification 

cohol T In the absence of neiitrabring etc) 

reagents the same sohciits iisctl for mus The nature of the lesion maj be suspected 
tan! gas (cgM gasoliiie kerosene carlion from its nrlifieial appearance the absence of 

tetmcbloruh or alrohol) max be u»e«l in the anx thing to account for its occurrence and 

same mntimr and with the s\inc precau the gciitml reaction of the patient Sncli 

tioiis ns for mustard gas Ixwisilc like mu-. patients stn“si their suffiring and ill health 

tard gas can bt rather eflectixtlx remoxed plt-id for Miinclhmg to In done and m gin 
wilh the hlnral ii«e of soap and water tral givt the appearance of being oxir 

Vflcr till ngiiit has him ncutralizcil or eooperalixi 
remoxn! l>\ a solvent tin ‘kin should be 1 he r/injrnoTit miglit In made hx keipm? 
wnsheil wilhsixipnnd water Iht patient under seent obserxalion Con 

The lih'lir fliml contains arsenic and this firmatorx exidmce can be easih obtained 

max In evncimletl to limit absorption and bv coxinng tin part with a fixed dresiin^ 
must not be nllowid to coninmmate tin Mich as a plasitr ea t following which all 

skm filler It IS irritating W hm no other •Hart. Tr Sooh C«forn» M S-xr 
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wounds Iieil and no new lesions develop m 
the protected area The patient should not 
he openK accused until there is conclusnc 
proof that he is responsible for the wounds 
E\en then the doctor can often let the pa 
ticnt know that the correct diagnosis has 
been made but need not actualK accuse him 
Treatment niav offer niana difRcullies and 
frcqucntlv causes the patient to go to an 
other doctor Healing can he obtained h\ 
coaermg the part with a protccliac dre s 
ing In many cases after the patient realizes 
that lie doctor knows the nature of the 
trouble he will discontinue inflicting the in 
juries Certain patients howc\cr go from 
doctor to doctor and their treatment con 
stitutes a major ps^chlatnc problem 

DonaL IlAnx 
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ELECTRIC SHOCK 

Etiolog> — ^The effect of electric current 
on an organism depends on (1) soilage 
(2) amperage (3) Ijqic of current (4) re 
sistance and (6) indnidiial susccptibililj 
Deaths ha\c been reported ns resulting from 
40 a oils With currents aUtriialing nl from 
Oj to 300 cjcles voltages under 2°0 lend to 
produce pure ventricular fibrillation tlio t 
o\er 1000 pure rtspiralorj center paraK sis 
and those between 2‘’0 and 1000 affect Imlh 
the heart and the rcspiratorv center Con 
trarj to the general impression high sol 
tage currents are less dangerous than lo^ 
\ollagc currents 

TI,ea„.Kn.5r 

determine because of the \arnblc resistance 
of the bode High amperage is iisualK less 
dangerous than low Alternating currentsi of 
from 70 to 110 ma or a direct current of 
from 200 to 250 ma nia\ 1 e fatal if passed 


through the chest Alternating current is 
three to flee times more dangerous than di 
reel Those from 39 to 170 cedes arc the 
irost fatal As the number of cedes m 
creases the danger eliminiahcs Spark dis 
charges can be fatal bj paralezing the res 
piratorj center Thee can produce ecnlnc 
ular fihnllntion onle if the heart is struck 
during tlie eulncrablc period of late s\ stole 
The rcsiHancc of the bode depends to a 
great c\tent on that of the skin Tveept for 
bone all other tissues laee coniparalietle 
low resistances The dre skin aeeragis about 
7000 ohms and erhen wtt 1000 ohms so 
that a current of 100 eolls (100 ma ) coiil I 
be fatal ^\lth saline electro Ics it mae fall 
to 300 ohms so that a current of onle 30 
eolls (100 ma ) mae cause death if passed 
through the chest In a calloiisid palm the 
resistance mae reach 1 000 000 ol in I’tr 
spiration reduces resistance Shoes od with 
iron nails or moist shoes make good contact 
eeitli the grounil and allow a current to pass 
through llic bode A broad s irfncc and firm 
contact permit the flow of more current 
than smaller and lighter ones Tin, passage 
of the current tlirougli a conductor gciur 
atis heal m direct pro))ortion to the rcsiil 
ance producing local marks and burns 
Electric marks or contact bums are not 
ordinarj burns Thee arc usuallj round or 
oenl from a few millimeters to see oral cen 
limcltrs m dnmcler gray to grne ecllow 
and sharplj diinarcated from tlic norma! 
tissue The hairs arc not affected Ihc le- 
sions are odorless painless and free from 
inflamniatorji reaction or blisters 1 hej re 
mam unebanged for sLecrnl wei.ks after 
eeluch occurs n slow process of aseptic iiccro 
Sts and sloughing eeilh tlu ceentual forma 
tion of a smooth pink scar The rcMiUanl 
slough lb often two or three times the eelent 
of lilt original lesion probable bicno e of 
the di integration of the nieeha of arlerii* 
often far dtsLanl from tlie original lesion 
Those marks arc considered the mo I char- 
aclorislic mamfcslalions of tl c passage of 
elcclricile through the bode \Nilh light or 
brushing contacts fiash or ore burns are pro- 
ducoel These haec a lempcniliire ranging 
from 2- ni)° to 3000° C and mae proihitt 
extcnsiee lesions ineoleing entire exlreni 
ilies ’Metallic deposits are often foiiml 
around an I einhcddial m the burneel area 
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Tlic finnl slough is u^inlh miicli more cxlen 
<ii\e l!nn tlir oripiinl burn Socoiulirx hern 
orrlnjrc is common \s n rule if the resist 
anct IS Ion the ponen! (ITi'cls arc «cserc 
snd bums<lip}il ifhipb the burns are scserc 
and the geneni cfTecls slight 
Pathologic Phs siologs — Heatli from elec 
tricits nn\ occur as the result of (1) pn 
mars fibrilhlion of the scnlriclcs (2) fail 
lire of the respirators center (‘t) \entnc 
ular fibrillnlion plus respirators failure (4) 
proloiipeil telinijs of the respiritorv rmjs 
eles or (5) dchscel death AMicn fibnila 
lion occurs (lure are no heart <ound> or 
pu! c and the patient is unconscimis res 
[iirations continue become exspgcrttoel from 
asphstia and fad in about tsso niiniilcs 
death ensuing ^Mien the respirators center 
alone is paralszcd unconsciousness occurs 
respirations are absent but the heart con 
tinucs to beat There is a great fall m blexxl 
pressure and the shm is cold and csanolic 
When both the heart and the respiration arc 
aflected death occurs inimeeliatcls Some 
hold tlinl m the niajorils of cases elcalh 
from electric shock occurs ns the result of 
uncomplicated sentneiilar fibrdhlion and 
that tills state once cslalilishcel is usualls 
permanent Others nininlain that in most 
cases death from electric shock is onh ap 
jiarenl that the Mclims suffer from tempo- 
rars paril\sis of the respirators center and 
that if artificual respiration is continued un 
111 tin center rccosers mo*>t of the Mclims 
smU \snc One case bns reported ru 

nhich the patient nas reviscel b\ artificial 
respiration after eight hours s«^eml cases 
after four hours of suspcmlct! aiiimalion 
III the unler s onn series of fifta right cas<*< 
91 per cent of the Mctims elietl Important 
data were nsnilable in onU tnciita scren 
eases Of thc'O patients S2 per Cent s'cre 
unronscious respirations ncrc absent in 74 
jKreent In dl but two cases prone pressure 
artificial respiration «as iinimabatels iiisti 
lutial nn<l conlimital nilhoul intemiption 
until recovirs e»r until ricor mortis dt\cl 
<ijH«l In the fata! cases the duration of ar 
tifieni n“sj irntion nas four hours in one 
rise one nn<l oiu*'linlf hours bights two 
j>rr relit of the jvilients dual 15 jnr cent a< 
a result of falls or burns Of the remainder 
89 (ler cent pml at Is dicel of persistent \cn 
Incular fibnlLalion 


Pathologa — Postmortem studies rtgarel 
ing tile nature if electric 'hock ha\e been 
disappomling Destruction of the media of 
arteries occurs frequenth W hen large cur 
rents arc ustal as in legal electrocution* 
capillars hemorrhages arc found m the cor 
tex and in the floor of the fourth aentrick 
but these are not present in accidcnlal elec 
trociition from smaller currenls Pathologists 
do not agree as to whether certain minuti 
changes occumiig in tlic cells of the central 
nenoiis saslem are due to the current fo 
postmortem alteration or to artefact Iran 
sicnl nlbiiminuria is frequent after electric 
shock Casts and hemoglobinuria ma\ be 
present Pdema of the hings has been noteil 
post mortem in over half of thirls sc\en 
fatal accidents from low aollage There are 
no pathologic findings that arc nbsolutclv in 
dicatuc of the passage of an olectrir current 
through the Jiuman bod> 

Treatment — When an electric nccidtnl 
has occurreil the Mctim should be freed im 
meiliateK of the ciirnnl If he is at a lieiglit 
lie mas fall and sustain sc\crc or fatal in 
juries At times the current max hold hira 
fast to the conductor In nn\ case the flow 
of current must be slopped immcdialeh b* 
llirowing the proper switch or bx «exermf! 
the comluclor using n properh insuhtcd »n 
slnimcnt or an axe with a dr^ wooilen lian 
die or b\ ilixcrling the current b> allowing 
a metal chain to make simultaneous contact 
with the conductor and the ground Tlie 
clxar^evl pet^ow maa W xlraggrx\ Iiom the 
lixc line bx means of drx clnlhing or a 
leather bell or pushed aw as with a slick of 
drx Wood If it IS netessarx to touch the xic 
lini the feel should be iiseil ncxer the 
bands When cutting the conductor, one 
diould turn llie head from the sight of con 
tael in order to prolcet the exes from the 
flash If the xictim is at a height pripara 
lions should be made if pos',iblc toiirexnd 
or lighlrii his fall 

The Iriailment of shook Mclims is iisiialb 
nmlerlnkcn bx untraineil co-workcr» who tin 
unable to jiulge lla nature of the tkclnca* 
accident Anx xiclim x\ho is not brcalhin/ 
should irnmedialclx Ik gnen nrlifirial rr* 
piration and the latter conlmuial without m 
lemiplion until sj>onlaneous rr pirxlmtis arc 
tr^uoirtl or death is certain Jex IKaki ^ax< 
that onlv the onset of ncor mortis or Ih^ 
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cooling of the bodv should be considered as 
evidence of death The prone pressure 
method is be«t Pressure and suction devices 
for maintaining artificial respiration ma> be 
dangerous and their use is not recom 
mended Lav co workers should treat nil 
cases of unconsciousness as due to respira 
lorj paralvsis Tht plusician however is 
better qualified to determine the nature of 
the accident If the victim is not breathing 
but there is evidence of regular cardiac ac 
tion the prognosis is good and artificial res 
piration should be continued If there is no 
evidence of cardiac function or respiration 
it IS hkclj that ventricular fibrillation or 
cardiac arrest has occurred If regular pulsa 
tions are noted in the neck the presence of 
fibrillation is more probable A drop of ether 
instilled into one eje mav reveal the pres 
cnce of even a feeble circulation bj the rtd 
ness produced the other eje «ervmg as a 
control A blunt probe introduced Uirough 
the skin to he against the ventricle mav 
show whether the latter is norma! fibrillat 
mg or quiescent Precordial compression or 
the prick of n needle introduced into the 
heart maj stimulate the arrested organ to 
contract normalU aided if necessary bv the 
injection of 1 cc of 1 1000 epinephrine If 
this fails further attempts to institute nor 
mal rhv Ihm whether for arrest or for fibril 
lation require immediate cardiac massage 
A fibrillating heart is not a dead heart vcl 
no amount of artificial respiration alone will 
bring back its normal heat The cerebral cir 
dilation must be restored withm fifteen mm 
ules if the vita! centers are to he viable and 
tlieccn brum is tosulTer no permanent dcUn 
oration Thus unless the <hock occurs in or 
near an operating room the chances for re 
covers from cleclricallv indiictd ventricular 
lilirillalion art prutieallv ni! In favomhic 
circum'^lances the heart is exposed quickl> 
tilt condition of arrest or fibnllalion deter 
mined and massage begun at once and con 
timicd until normal rh>lhm is resumed or 
death is certain If the heart is quiescent 
massage alone maj be successful if not 
success mav follow the passage of a suitable 
electric current Ihrough Iht heart or the in 
jcclion of epintphnne into the right heart 
followed hv the current If the vcnlncks are 
filinllatiiig the heart must first be brought 
to compkte rest bv passing the current 
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througli It or bv injecting 5 cc of 2 percent 
procaine or 5 cc of 1 per cent calcium clilo 
ridt into the riuht side followed bv the cur 
rent as advised bj Beck ^Mien dcfilirillitcd 
the heart is treated as if quiescent Both 
tptnephnne and calcium chloride lend to m 
ihice or maintain fibrillation On the basij 
of dog experiments W iggers although in cs 
scntial agreement with the foregoing slate 
ments advises against the use of all drugs 
If no facilities arc at hand nrtifitial rcspim 
tion should be continued for Iwenlv mm 
utes in the hope that spontaneous recovtrv 
will take [ilacc In ca«cs of fibnihtioii long 
continued artificial respiration is illogical iii 
cases of resjnralorv paralvsis m which tin 
heart is functioning artificial respiration is 
indispensable In tlic m ijoritv of mv cases 
cleclricallv induced unconsciousness was due 
to ventricular fibrillation and artificial res 
piralion was of little avail This should not 
deter rescuers from carrving on prolonged 
artificial respiration when the diagno la is in 
doubt 

The use of stimulating injections is not 
advised Lobclinc is dangerous and ma^ 
even cause the dcatli of the patient Oxvgeti 
inhalations maj act as a rcspiralorv depres 
sant Carhogcii (7 per cent carbon dioxidi 
in oxvgcn) combined with artificial respirn 
tion 13 of definite value if the pativiit hav 
begun to breathe Subjcclmg the v icliin to 
a physical coiinltr shock la unju>.liriable 
Prompt lumbar puncture and dminagc 
should be done if signs of ccrchral irntatiofi 
or of increased inlracranial pressure octur 
The revived jiaticnt should be hospilali/ed 
and watched for su(ldi.n cardiac dilatation or 
secoiidan hcniorrJingc 

All electric burns slioukl be trialed with 
great care Those which nppiar trivial at 
first mav later betoint serious or fatal be- 
cause of toxic nb orjiUon sccomlirv hinior 
rhage or infection *1110 local Irealnicnl is m 
accordance with the principles set forth m 
the siclion on burns Shock should be 
treated promptlv to bring tht blooil values 
to noriifnl Surgical Inalnn-iit is not advisid 
until the separation of sloughs bccau t of 
the dingtr of alarming htmorrhage '^km 
grafting mav later bt neci'ss.irv Anij iila 
tions should lieTtsortwl toonlv after all con 
sen itive incastins have I ecn tried 

HcjHalwl rotnlgcnogmins of I'oiitact sites 
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sliniild l)c innilt bccnticc of th( i)0>stb!c oc 
ctimnce tNrn months after llic <bocb of 
ostcojxiro Is followed b\ sjiontincoHs fric 
tiirc^ and '^eqta^trum fornnlion Tbtn rm\ 
be optic ntroph% anti relnnl di^liirbnntu 
I h<h entnncl occisiotnli\ ij)penr> is lilc 
ns two nenrs "Marktil di«liirbnnces of the 
<intril ncr\oii« s\slem ha\e laen rei>orltd 
Most conmioiiK these nrt simihr to ones 
which result from cirehnl concussion and 
then unN form the Insis of hltanUnn when 
workmc n ^ compensntion liws are m cfTccl 

I » t IX I lb viiu 

UimiFNns 

Il<Tk C n^uwnlal on f f Canlac ‘'[■nisi II «n 1 
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nn- IlnL M J M»3 43-»ant3ts 1013 
Pearl ^ L FWtnr «lo<k Arth «gn: 27«*-»7 t»33 
\A ffR^rs, C J TJw llysolopp Pass for Canlac Re» 
ausntation from Arntneular Fibnllat on— Mclhr*! for 
S-nal DrH nllation \m Heart J ^OHS tOtO 

INJURIFS CAUSED IRRADIATION 

Dcnmlion — 1 he lerm mdiodcrmatitit «i|: 
nifies an innimnntion of the tkm or onficinl 
mucous mtmhnnts caused b\ exposure to 
X n\s or to radntion from the mdionclitt 
« lements 

ElloloRX — Ibidiodcrmxlitis results from 
the irradiation of tissue bonml the toUra 
lion jKJint 

I'atholofjx — Till first hi«tolof’ic cxidence 
of acute ndioiUrmatilis docs not differ es 
sentnlli from tint of an ordimrs inflxm 
mnlion Ihcirnflcr tin picture diptnds on 
tiu sire of tiie dose ndministired and the 
m liosensiii\ii\ of tin ti<sui If the injurs 
IS t>cioiul the possihilits of 1111010111*111 re- 
jMir thin IS d Runmlion of the ipithelium 
Ilf the skin and tlie ciit'iiu'oiis npjiend-tces 
of tiuiothclixl nils c<>l!av,in and c?i*tir l»s 
s«u \\1 en the injurs is sen «cMre m-cro is 
nil I utcerition n-sull \\ilh tin exn'ftion of 
mil I injuries, rttvair is spl lom comi I tr D- 
.ineralw n l«n 1 > loatrojln of tin tpibrnii 
s Irrosis of colhi,pri markeil cl xngrs in the 
•bstica and a nnxhfntjin of funrlKm of or 
ri nj 1 le lo«s if tl r t titam-ous aj jh ndtpes 
In w^-mlleTl x rat or mdiuni -kin (Himnic 


mlioilerimlitis) almost c%cr\ dcMilionfrom 
the Iiistolocic norm'll max bi seen Tlic pnn 
cipal chimclcrislics arc atroplix of the 
epidermis with loss of papillae bndh degcti 

critcd atrophic or <cltrolic dinin, clump 
ing of dcRenerilcd elastic li«sut thin 
walled mirkedli dihtcil xcsscls loss of ap 
peiidagrs and nicrosis The epidermis ma\ 
undergo Inpcrlrophx at the edge of the ul 
ctrs and m other anas lending to keratoses 
and cancer 

Sx mptomnlologj — -Radiodcmnlitis max 
be cither acute (first second or third dt 
grcc) or chronic 

Firsf f/cf/rct' raf/iOf/crmafifM consists of 
irxthcma {rialiti“ss) which usuallj appears 
about the fifth dax nltliougli it max be dc 
hxed sex oral daxs or exen n week or tx'O 
When the do«c 1$ suflicicntlx large it max 
appear xxtlhin a da^ or two When a second 
degree injiirx docs not dexclop the cr^lli 
ema endures for from one to tlirct weeks 
and then slowh di-appears cither xMtli or 
XTilhoiit Icmpororx pigmentation The Kair 
IS likeii to fall out about the third xxcck the 
alopecia being cither lemjiomri or permn 
nont Siibjectnc sxmptoms consist of a sen 
Mtion of heal and perhaps some pruritus \ 
first dignc ndiodcrmatitis nia\ be folloxvctl 
b\ such sequelae ns nlrophx and telingiee 
tnsia keratoses and t\tn cancer 

Sfcond degree radtodcrmaUtis in ndililion 
to more intense crjlhcma is charactcrircd 
bx edema and exfoliation and perhaps super 
ficinl uleention with or without crusting 
During the nciilc stngi there is a burning 
pain Dcninium occurs during the third 
wi-ck and |>crmnncnl alopecia results Spon 
tani-oiis liealmf, occurs in from one to sc\ 

I ral months Sequelae such as cicatrix xerin 
kling pigmentation dcpigmcntalion ami 
kirato-is iisuallx occur I xcntualli caiictr 
Is hkilv to ilcielop 

Third Degree — When the dose is suf 
ficiintlx large thi first and second degm. 
radioilemntitls is followotl bx n thinl ilcgrct 
injiirx This is chamcltrirtd bx spurt in 
flammntmn txcnicialingorunbcnrablt burn 
in^. pun and necrosis involx mg the true «kiti 
ptrhaps the subcutaneous tissue and exrn 

II e un Itrlxing mu clis The necrosis is u«o 
alU of the drx txjie and lasts for man' 
wetks or months Ixcntuallx there is « 
slouch which IS gn bnllx Ihrownoff Icaxittg 
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a deep indolent ulcer uith abrupt marpins 
and a glistening base. Depending on the si/e 
and depth of the injury, there mav or may 
not be spontaneous recovery in the course 
of months or years. If not, the pain even- 
tually disappears, and the indolent ulcer 
remains as a cancer menace. Even in the 
ease of more or less complete spontaneous 
repair, the result is “x-ray or radium skin,” 
Mhich likewise is always a source of danger. 

Chronic Radiodermatith — By this term is 
meant .either the sequelae which result from 
acute injuries or tliosc which result without 
an antecedent acute inflammation ns n re- 
sult of the administration of small do«.CH 
o\er too long a period of time. The condi- 
tion is commonly called “x-ray or radium 
skin.” It maj’ have one or all of the follow- 
ing objective signs and symptoms: telangi- 
ectasia, irregular pignieiitalion and dcpig- 
mentation, atrophy, recurrent ulcerations, 
keratoses, indolent ulcer and cancer. Tel- 
angiectasia and atrophy develop, as a rule, 
Tvilliin a year or two. Keratoses arc more 
likely to appear several years later. Cancer 
may appear anywlierc from a few to mans 
years later. Subjective sjmptoms are either 
mild or absent. 

Diagnosis. — As a rule, the diagnosis b 
easily made. In the case of acute radiodcr- 
matitis, there is the history of irradiation 
of the affected area followed by the sequence 
of events ns oulhiied under sjmplomnlol- 
ogy. Other inflammation, such as cc/tma. 
psorfasfs, etc., may mask a miTif ratfibdcr- 
matitls, but there is no entity that provides 
the same symploin complex or that will for 
long camouflage acute radiodcrmalilis The 
same statements can be apjilied to chronic 
radiodermntltis, except that llic hatter may 
be confused, by the inexperienced, with con- 
<litions sucli as atrophic and kcratotic erup- 
tions caused by arsenic, xeroderma pigmen- 
tosum, and sailors’ or farmers’ skin. \ first 
degree rndiodermatilis must be diffcrcnii.'ilixJ 
from the “electric” erythema that someliines 
occurs within a few hours after an x-ray ex- 
posure and endures for only a day or two. 

Prognosis. — Bccau-e of the degenerative 
ehanges and sequelae that follow excessive 
irradiation, the tissues should never be ex- 
posed to amounts that exceed lolcralton. ex- 
cept when such treatment is spctifitally 
indicated and when the physician is iusrified 


in administering very large dose? ns. for in- 
stance, in the case of serious or maligu.ini 
conditions (cauctr, certain of the bmphn- 
blnstomas, etc.) . In about 2.» pir cent of the 



lig ID — Tliinl cIcKWc rodioili niinhtis of Uir Uath. 
tight iiioHlIis* (lurotiaii blouUi has Iweii lliruwn o(! 
having an iiidolenl ulcer I’ain, whieli wius iinhrorablr 
for mouths, lias te»enii( I’vitiluall/ a {ilnstie o|ici'a 
lioii was iiwssory. 



Fiff ^0— CIiiTinle rairKvlmnalilit tlnration of m*n> 
jturs TIk- area shoat nianj wjurhe — ncnlrit, nlro{>liy, 
h>-pcrpKtin pemmlalinn cl-jHCTnenlalion. IrlanperlA 
#la. henitovTS ami, ot Ihr lower pole. ulrTmtion and 
rarly enrrinuma. 

{inticnts with cutaneous scfjuclae. (xincer 
sooner or later develops. 

Treatment.— llndioihnintitis of the first 
and second ilegrtts requires no more tfiau 
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IIIERMAL CHEMICAL ELECTRICAL INJURIES 


•ioolliing loptcnl nppltcnlmn'i So^c^c thinl 
dcprce rndiodcrmililis oflcn ncccs^titcs 
surgical trcitmcnt As «oon ns the nccrosctl 
area is «cl! defined il 'liould be ctcis«1 
^Mien all the bidlv injured tissue »s re- 
mo\cd pnm coasts at once prnnuIiUons np 
penr and llic s\ound if «mnll cicnlnres 
\\hcn Ihc area is c^lcnsisc sVm grafts a 
sliding flap or a tubular graft ma\ be ncc 
essara The essential rcquirtincnl ts the rc 
nio\al of all badh injured tissue rcgartllcss 
of diintnsion depth or parts mvoKod 
Proper surgical treatment insures iinmctli 
ate cessation of sc\erc pain and prompt re- 
cos er\ and there is no k raa skin’ to be 
a menace throughout life FTccllcnl results 
are often obtained with the fresh jiIK like 
substance from the leaf of the Aloe tera 
plant The ulcer is tlrcssed twice daiK with 
this substance Propriclars preparations con 
laming /1/oe icra base not prosed satis 
factora 

Areas of chronic ra<ho<krmalttis require 
no spteml trialment unless there is itnmc- 
dialt danger of cancer in which case e\ci 
Sion or a plastic operation is uidicattd A1 o 
such treatment mas he indicatcil for cos 
mctic or esthetic reasons or for relief of im 
jiaircd function as for instance ectropion 
stJirosjs of buccal commissures etc Tilan 
gK'Clasia can be made kss conspicuous h\ 
means of blistirmg does of wal<rcoole<I 
iillraMolct rass ndmmislcrtd under pressure 
or hj means of tkclrolssis or the high fre- 
qiienca current Nothing can bt done for 
alropha except excise the area Indisidiial 
keratoses sshen small can be dcstro\c<l 
with clcclrodisiccalion Thes can be tem 
IKimrilv eradicated SMth x rajs or radium 
but most authorities belitsc that such treat 
meiit js contramdicatcd 

Radium Injuries — ^Tlic-c are ts^ciilialK 
the same ns those cau<sal bs the roentgen 
m\s but there art detailed difTerciicrs Beta 
ra\s from radium element or radon (radium 
emanation) are e*omparati\eIs superficial m 
rffecl therefore the mjurx is more super 
ficial rijiair is more rapid ami more com 
plcte ami there is less likelihood of disfigur 
ing and dangerous sequelae \e\trthelcss 
the more penetrating beta particles can 
raiJ«e a «irious injurj to the true «kin Im 
plantation of radon mas Icael to serious in 
jur\ to the sul)cutane“OUs lis«ue hones \is 


corn etc Heaailj filtered gamma radiation 
administered from a distance ma\ cause 
xerx serious injure to deep slniclurcs and 
xisccra 

Deep Injuries Caused bj X-Raxs and 
Radium — Earge quantities of hcnMh fil 
tered x mjs or gamma raxs and the ingcs 
tion of excessive amounts of radioactive 
water mav cause serious mjurv to suheuta 
ncous tissues muscles bones and viscera 
The palhologj is csscnliallv the same as that 
of mdiodcrmatilis The svmplomnlologv dc' 
pends naturallv upon the particular part or 
organs afTcctid 

Certain tissues are radiosensitive while 
others arc radioresistant I tnhrjonic tissue 
voting cells cells at or near the phase of 
division ])hvsinIogicallv active cells and 
Ivmphoiil tissue art radiosensitive but all 
other normal ti«suc is rclalivelv radiorc' 
sistant The degree of damage depends on 
radiosensilivcncss the quantitv and qiialilv 
of radiation and the amount of absorption bv 
ovcrlvmg lavers of tissue Partial complete 
temporarv or permanent azoospermia is 
casilv clTecled Irradiation of the ovarian re 
gions mav cause sltrilitj Abortion can b< 
proihieed The cfTccl on the hematopoiclie 
svstcin maj result in aplastic anemia Ivni 
pliopcnia etc TJie gnstroinleslinal Iniel and 
other viscera mav he functionallv injured 
Cataract can he produced Severe injuries to 
important tissues mav result m invalidism 
and elratli 

Injuries Produced by Ultraviolet and 
Infra Red Radiation — Ilj infra red rndia 
tion IS meant heat Cartle^slv or ixccsstvch 
cmplovnl heal mav produce severe and 
serious bums lUat in su«ceplibk perse n* 
causes the condition known ns crvthciiia 
ob igne 

Lxcosivc exi>oburc of large areas of the 
IhkJj to solar radiation or to similar radi 
alion from artificial sources maj cause sen 
ous illness and even death Ixical hums 
cniissd hv ultraviolet mvs are uncomfort 
able hut thev lual rather promiitlv usu 
allv williout having permanent sequelae 
Prcquint expoiure to such radiation over a 
psrioel e>f tnanj vears in the presence of leho- 
sjncrasv or scnsilivilv mav give rise to 
sailors or farmers skin a rf»ndition «initi!al 
ing chronic radiodermalitis and xcnxknna 
pigmentosum Ultraviolet nulntion nmv pre- 
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cipitate an attack of lupus crjthcmilosus 
and herpes simplex It is a factor in the pro 
duction of the sjmptom complex of pellagra 
and xeroderma pigmentosum 
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V. THE SKIN AND SUBJACENT TISSUES 


WOUNDS 

A wovind IS a solution of units in ans 
pirt of the bods bs ^n external instrument 
Tlies reccisc their diffcrenees from thtir 
mapnitiide part wounded and their cause* 
(James Cook of 'NAarwick) The repair of 
a ssound is cfTecled bs the activils and 
prowth of lisinp cells sasc for svhal mas be 
accomplished bs contraction The role of the 
different cells sarics onls to meet the dc 
mands of the wound And wlien healinp is 
complete the prosvth of new tissue from 
liv inp cells ceases 

\itssed in this Iiphl it is perhaps helpful 
to repard esers wound as a new prossth m 
which paradoxicalls eserj effort should be 
made to promote its prowtli knossinp that 
some bioiopic principle will Icrmiiiale the 
process when htalinp is complete With this 
idea in mind one i^ more likels to csahiatc 
proptrls ones efforts to n««ist am! what i> 
probahls more important to dcselop an 
alertness to meet the tscr clianpuip <lemand> 
of dilTcrcnt kind*, of wounds or eson of a 
pisen wound diirmp the course of heahnp 

It IS wcllmgh a law of naturs that the 
prosvlli of hsmg things h best when foot! i-* 
ideal and when there are no handicaps to 
disert the energies of the cells from the 
process of growth In a broad scnsi the 
plissicians responsibilils m ronticclion with 
n wound is to endiasor to prosidc tlie ctlU 
which must prow and hial Iht wound with 
Iht best po sible footl and to rid them of the 
handicaps which ma\ stunt Ihcir aclivilus 
or c\cn di tro\ them It is perhaps not gin 
cnIU reahred that all the i-stablislictl pnii 
ciples of wound lualing hast a rationale 
m ont of tiu e two amis I^t us now brails 
review tlain 

NccrosLN Debris I orelpn Ilodics — 
These terms arc self explanatorv and have 
reference to the iin>cncc in wounds of sub 
stances other than the living cell* of ti sia-s 
Discu«sid bv I’ancclsus (140^-1511) ami 
dramatirid into a legend nt the I atlh of 
Danvilliers in 155i bv Pare who ran out 
of boiling oil ’ It has since become finnl> 


cstabli hed that anv of these substances in 
a wound is a dcfimto handicap to the proc- 
esses of hcalmp Dead or devitalized tissues 
not onlv serve as cxceUcnt food for the 
growth of bacteria hut also divert the encr 
pics of living cells from the problem of re- 
pair to the problem of elimination of foreign 
materials 

Porcign bodies or tissues long dead in a 
wound are easily rccognirabic bv their ap- 
pearance But this IS not enough It is nb 
solulclv cs cntial for the phvsician to re- 
a!i7c that tissues deprived of their blotxl 
supple b\ trauma tight ligatures and *11 
lures must die even though nt the comple- 
tion of the repair of a wound no apparent 
changes can be dctictid in their appearanee 
(Hg 21) 

Hcsl — ^The valiii of rest to the processes 
of a healing wound was fostered bv Baron 
Earrtv nnd nmjiK confirmed bv Billroth mid 
others Motion in a frc«h wound brought 
about bv joint or mti«cnlar action disturbs 
the medium in which the cells arc growin. 
and mv itcs infection bv causing minute 
heniorrhapcs ami the death of countless 
delicate growing cells Besides nvenuts for 
the spnad of infection mav be opened up in 
lilt granulation tissm. This principle is np 
plicabU to all wounds not just tliosc in 
solving bones 

Blood Suppiv — Till livin^ cells which 
lunl a wound must m Iht final analvsis rc 
ccivc their tiierj.v from the tirciiUlmg 
blood This 13 rcadilv ohscrvcil in the vast 
diffcrtnccs in tht healing of wounds m sick 
and m well aged and voung debilitated and 
robust per-ons In the trtatment of n 
wound it ihcrifore biXTomts the jtlivsuians 
obvious dutv not to nc;.lecl anv mcisiirt'* 
that wdl enhance Iht bl<XHl snpjdv to the 
area mvolvcil \ consideration of this fact* r 
will indiiatc to the thoUrvhtfid surgeon the 
|)o ilion in which the wound should bi k«pl 
in ortkr to secure for it the maximum I Icxvl 
suppiv The tripphng efli-cl of excessive 
ciltma on bliHxl suppiv will indicate the ne- 
crssiiv for ilcvalion of an injurtd txtrcmil' 
nnd the nvoidarict of light circular dressings 



^^OUNDS DO 

1 tourniquet like elTcct If the arte- be iistd only to nppro\iranle b\jnp li'^ues 
rial supply of the part i? grcalU reduced as not to >lran^ujJiU tlicm and therefore 
compared with the \cno^J^ return it maj be <should be tad no tighter than to accomplish 



wise to use a dependent pO'ilion ^^llh diic 
consideration of this principle of blood «up 
plv one can iniajimc a wound lilcnlK cr\. 
ing out to the phjsicnn that sutures on. to 


gentle approtiination lint hpntures arc for 
the purjio < of controllmc lioniorrlnKt and 
not strangulating to death tlu living cell* 
mid should therefore be tnd no ti^,htcr than 
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TIIK SKIN AND SUBJACENT TISSUES 


is rtfjjiimlhy tilt* simple need of conlrolling Wlien a%ailable. hhoralory <Iclemitnatioin 
licniorrhacr. of llie liemnlocrlt. plasma proteins. Mood 

Not oni\ llie quantity of the bloml sniv cliloridt'N mid silamins pise U'cful infomta* 
plied to a wound imporlatil. but al-o its lion as to llie condition of the bhx)d. 
quality It has been shown b\ Ihompsnn. Hemoslasi's. — Hemorrlnpe In a wound 
Uavdin ami Tmtik that h\ poproteinemia separates lixlnp iI^nius and increases the 
seriouslj retards wound hcahnpin Iheexpcri- atnounl of work the |i\inp ccll< inu-l do to 
mental animal by inlerfcrinp with iibmplj- bnilpc the defect. It is a pood mohntn for 



« — ^lirmatir iIIu'iratKin of M) • rJi*s<sl fruS «t>ob«!. (It) « frrsh »f>rn »ounit orwt (C) Uie i^sw* 
«!»ry rV>*urr of » irraniilatinsr ••ouiwl In ■II ihrrf injUorrs the lK«hne pmressM r»»«-nlialiv th« Mm« TI"" 
fljnij tfrprrsmfni in soFm! lilarV) »«TTr» ■« ■ mnliom for the ftomIIi of cranubttnn Vissiir #n«l rpiltirtium 

sia Severe deprees of vitamin C dcricimcy the pmwth of bacltria and thus criroiiraptv 
likewise prevent stmnp wound liralinp. the dcv« loprnenl of infeelinn Bv tension it 
thoiiph bv a difltrtnl mechanism — inter- interfiris with the lilivxl supply of living 
ference with the formation of the inlcrcelhi- crils and retards their provsth. In efTett it i' 
lar cement suhstaiicc. I-anman and InpalU a forcipn Imily that must W rcmovetl Vet 
have reported excellent LnlKiralorj exptri- the swurinp of ideal hemostasis does not 
nunl* on this iKiinl. and Luml and Cran- justify the use of unneecssarj* lipalnres and 
<|on have jx-rfornird human experiments suture**, for they. too. are forcipn l>o«hei 
that indicate that minor degrees of C ami inlcrferc with blood supply. 
nvilamino''i< pmliablv are not very impor- Cranulalion TK’sue.—tiramdition tis‘Uf 
tanl from the standpoint of vvound heating, is rssfnti.il to the heahnp of evrrv' wound 
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In this sense there is no difTcrcnce excq>l 
in degree nhen a wound hcila 1>\ first «cc 
ond or third intention whether it ih clean* 
or infected In i clean wound accuratcK 
approximated the granulation tissue grows 
in the medium in the small crcMce between 
the cut edges and the epithelial eclK grow 
o\er the narrow surface ( healing b\ first 
intention ) If the epithelial idgis arc widch 
separated the granulation tis ue grows m 
the medium on the surface of the wound 
and epithelium grows o\er the wide gap 


lOl 

n poor blood suppl\ the growth of cells to 
heal the wound cannot proceed 
Besides the essential part granulation ti'^ 
sue ph%s in healing of a wound it is m tin 
absence of epithelial and endothelial pro- 
tcction the bode s best diftnse against the 
maasjon of bacteria ears ago Billroth re 
ported the following expennunts to his stii_ 
dents If \Du jnjtxt a drachm of putrid 
fluid into the subcutaneous cellular tissues 
of a dog the result will be inflammation 
fc\cr ind scpticimia If \oii make a large 



f K ‘*3 — 4 \ granctalin" wo n t sf o nnp new of tp U erutn from itip x oun I tiffr* into ifip n>nn 

TTe \Tvtft Bn(f tfe fjmpfiiitits are rfowf Wr<»n (fere $ no (raumarznron (ftrre is ro of'Mirjro nnf (fi* 
iin lert mg 1 vni<9 are brsl iroterted D \n oprn Irr»li worn! w ihoul fbnn slio rmg the open nn I 

1 1 1 at cs \lisorpl on takes place rnp dly from sur) a surfarc 


{ licalmg b> second intention ) ^\hen thi 
edges of a gipmg granulating wound are ap 
proMnnlciJ the gmiiulation tissue grows in 
llu medium between the approMijialcd siir 
faces and the epithelium o(cr a narrower 
arci ( healing 1)\ third intention ) There 
Is no e stntn! difference estn Ihongli as 
shown m Iig 2^ f? and C then. i> nsiialU 
infection and m 1 there are alwa\s Inc 
tern whicli ma\ or max not gi\c the dm 
ital exidcnces of infection 1 sscnlnl to Ihc 
healing of am woun 1 is this medium (coag 
nltini) in which grow the cells which form 
gramilition ti sue and epjthibum ^Mnn it 
IS destroxed b\ bacteria chemicaU or dress 
mgs or when its formation is proxenlcd bs 


granulating surface on a dog and dre s it 
dailx with charpic soaked m pntrul fluid 
it xsill base no decided effect On the bor 
ders of the mflunnialorx new formation the 
Ixmpliatic xcs ils arc do ed on the grami 
hting surface there arc no open Ixmpbatio 
x<N«ds hence no ixahsorplmn fakes phee 
Therefore iirolcction of the gramihlion 
ti uc and its surface ctl! medium from 
Irnnmatiration and insults of anx nature be- 
comi*!> of paniiiouiil imporfnnce m tlie con 
sidcralion of wound lu ilmg (Hg 2t) 
Temperature — ^Thc ciba t of lomprratun. 
on the growth of cells m x ilro or of 1 actrrn 
on n culture medium i>. x\ell known It is 
probable that the ideal lrnii«ntiirc for llic 
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TIM SKIN AM) StIUACtNT IISSLKS 


Jicnlinfi of n wound is normal lio«K tcmpcn 
lure and lint m effort should ho mido to 
nppm\imalc il with ripnrd to the drfssmps 
and nlmosphcnc conditions for a wound 

Bictcna — Infection is tlir priatcNl Iian 
(heap to tlie healing of wounds hut it is 
certain that haclcria often rcecjxe the 
hlanio when in rcahtx the infection is dm 
to failure of the surgeon to o!i««r\e some of 
the fundamental principle'* of wound heal 
ing All wounds exen though made In the 
surgeon with the mo'l meticulous asepsis 
reccixc some haclcria on their surfaces The 
sltrililx of a wound is rclalne and cannot 
hr made and kept absolute In an\ known 
means In this «cn«t practicallx ex era open 
wound iKisscsscs till |>ot(nlnlilies m xarx 
ing digrecs of becoming cliiiicallx infected 
Manx limes the dexilopmcnt of clinical tn 
feclion IS not due so much to the hacicna 
which hcallhx Iixing cells could haxt han 
dUd hut rather to the dihrts and nicro'is 
left m the wound or producisl hx the sur 
gion s roughness the necrotiring effect of loo 
inanx light sutures and ligaturi'* or the use 
of j,(rmicidcs which dcslroxul couutk^S'. 
diltcalc inxisiblc lixing cells Hus dili 
nous bacterial food of debris and dead or 
dcxilnlircd tissue i« friqucnllx the kindling 
of a confla;.ralion that nud nevir baxc oe 
eurriHl \et bacteria reccixt Ihi blanK and 
the conscience of Iht surgeon gois free 

When considering the ii«c of a bacUricidal 
aginl in an open fri«h wound one is con 
fronttd xxilh llu fail that if the agent 
eajnbk of killing nucro-organi ni' it i-* 
« apnidc al'O of killing or damaging the deb 
call lixing cells fcurtlx thi use of (xirx 
bartcricidal agent mxolxes some •«arrific< of 
till olhir fundamental principles of xxound 
hialing Tht harm whieji )it* n'uJied from 
jKiurmg antiseptics into fri'sh wounds can 
not be cslimaltal 

I he sulfonamides and jienicinin are not 
gineralK clas-sed with the other niilisqitics 
and there is ixidcnci that small amounts of 
lliist substances max be ii eil xxithout in 
jiirx to tissues Tht exlrtil to xxhirli these 
aginls should Ih* ustal ItKalh is stdl iin 
settled iK-caust of their great cffcctixincss 
wlien admini-stmd sxstemirallx Ilowixer 
manx eareful surgeons fcti that it is adxati 
lageons to use them locallx as well ^ulfan 
ilamide IS ixrhaps the «aftsl of tlie siilfon 


nniidcs for this purjiosi liccau'e its high 
soinbihtx rtaliiees its chances of rikuig 

1 rom this bntf ronsidi ration of baclrrn 
in wound I ftw general nil(s niax In 
deduced 

1 With rt'gard to a ddibiralilx plannrsl 
or oporatixc xioiind it is the diitx of tl» 
surgeon (a) In rialuce to a minimum lo 
aseptic precautions tht bacterial contamii!*! 
lion of the wound and (b) to leave th( 
wound in the best possible stall to ikal 
with the mex liable baclcnal contamination 

2 With regard to a fresh traumatic 
xxound It IS the tliilx of the surgeon (a) 
tn renioxc all foreign bodies or dead or dc 
xitahrial tissues xxbicb art excellent eneour 
agemenl to the growth of bacteria (b) to 
remove in a wax kasl Imrmfid tn the lixing 
nils the bacteria on the surface of the 
untmd and (c) to kaxc the tissues of tlx 
wound m the best possible state to rofu 
with the bacteria not n moved 

^ With regard to an mfectid wound it 
IS essential to rcalirc (a) that organism 
are growing (b) that tliex have pcnelnli’d 
living tissues and max be distroving them 
(c) that unnecesvar> cutting procedurts 
max ojicn up channtls for widespread m 
fcction (d) that dninage to the jioml of 
rompleli rehasc of all tension is iksirabh 
(t) that ab oinic ml of the jiarl is vital 
and (f) that tlie harm to living eclU from 
cirtain anti cptie solutions (ispcciallx Da 
kin's solution) max be oulwugheil b\ ihcir 
value III the control of the infittion Within 
SIX hours from tin lime tin wound is re 
nixed it Is usiiallx safe to assume that Ih* 
bailiria arc on the surfaei and Iht xxoiinl 
max bi trialed n« anx fresh soikd wonnl 
\ftir SIX hours pidgminl comes into plax 
as to whither the wound should he nganleij 
as sQiUal or infectei! This depends largcU 
on the chnrnclir and Imtinn of tin wound 
the sixcntx of the soiling ami the nalun: 
of the Inclina whith max have entcreil th 
wound If a wound is not treated until 
twilvi nr niore hours after its neurrcnci 
it should bi ri-gankal as infietnl 

4 0|>tn granulation ti sue should lie n*- 
pankd as infi'clnl Thire art nlwajs bac 
tena on its exfiosiil surfac< , lienee surgical 
trauma to ?uch an area max lead to local 
fxaccrhation or txtn spread of thi* infer- 
tion '^iieh areas slioiild be cncouragisl t« 
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close ns prompth ns possible In the ense 
of large irons this will usinll\ rcfimre skin 
grafting after the bacterial flora Ins been 
rendered ns fasorablc as possible b\ chimo 
thcnptiitic agents With smaller areas il 
IS sometimes justifiable to close the wound 
bj secondars suture {lienlmg b\ third in 
tcntion) 

TUCATMLNT OP ^\OUNDS 

‘Ihe proper treatment of wounds is to 
be regarded as the most importnnt requires 
ment for the surgeon ’ (Ihllroth) 

In the treatment of a wound it is osscnimi 
to remember that the life of the patient is 
important Under conditions of cxlremt 
emergenej, such ns terrific hemorrhage 
severe shock or other concomitant injuries 
the u«e of manv or even all tin fuudainen 
lal principles of tre ilnig wounds often must 
be mollified or even complcltlv ignoreil A 
patient who needs blood or sonu other flmd 
mlravcnouslv for shock should not first have 
his wound Ircatid A patunt with a frac 
tured skull or a crushing iiijurv of tlu dust 
miv require nothing for a distant wound 
sue a bandage and rest I have thrust an 
unstcnlc finger unhcsitnlinglv into a punc 
lured wound of the subclavnu nrtirv in 
order to prevent the patient from bleeding 
to death 

In other parts of this hook arc discussed 
such conihtions as sliock lieniorrlngc frit 
lures injuries of joints blood v esse N ilervcs 
mnl Mscem and suekmg wounds of the 
thtsl In the rem under of the present dis 
elusion it IS assumed lint it is possible to 
treat tlic wound ideallv, it must be re ihztd 
however tint the above miiuil tonditinns 
and perhaps others mu have to tike pre 
ccdcnce over the consideration of a woiiml 
This point cannot he stressed loo slrongJv 
for a wound is often treated at the tjfjiinst 
of a life vvlnth mav he hanging in the bil 
mice from some other cause 

It maj he assumed that with the mml 
cm methods of teehiuc there is not a vvule 
\ iriiition in the actual haclerni coiitamim 
lion of surgical wounds However it is gen 
irallv agreed tint <ome hacloml ‘•oiling 
octurs in all so-cilUd elian wounds In 
nnnv instances failure of the wound lolitnl 
propcriv is diri*ctlv traceable to tlic bnrcKn 
of insults unnects.«arilv heaped on the ti* 
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sues b\ the operator and his assistants 
Viewed m this light llurc was mvera truer 
statement than Hint of Homans m which 
be sn\s The patient’s host defense against 
infection lies m the perfiation of the oper 
ators Uchnic In the perfornnneo of ideii 
tical ojicratioris ami with presiinuhlv tlu 
sinit bacUrnl coutainnialion one surgeon 
mu obtain an infected wound vvJjiJe anollnr 
mav ohiam pnnnn he ihng 
The obvious cniulusiou from these facts 
Is (1) to leave the cells of the tissues of 
the wound m the Inst possible stale of 
health to combat the Intlirnl coiitamma 
tioii and (9) to remove from the siirfite of 
the wound without damage to the living 
<(lls as nnnv as possible of the bacteria 
There are nnnv wavs in which a surgeon 
can make an ifTort to leave the tissues in 
the healthiest condition II is important to 
plan tilt mcision so that the opcntion will 
interfere least with the blood supply and so 
that all skin flaps and surfaces of the wound 
will receive an adequate supplv of blood for 
the growth of living tissues Sharp disseetion 
with a knife i» least elamaging to living tis 
sues The long i nds of blood \ e sscN that pro 
jeclbeioml i ligature should he re move'll \s 
few cl imps Is ]H>«sihIe should 1)0 used when 
ever clamps are mecssarv a defliiile elTorl 
slioiilel he made to grasp onlv the hlecdiiig 
vesseK Pressure with gaii/c for a few mo* 
ments on the freshlv cut surface of a wound 
mav rcelurchv 75 per tent nr more the iium 
her of clamps wluch might otlverwisc hive 
been uschI The longcrn clinip is loft hinging 
III n wound the more thoroiichlv is the bile 
of liv mg tissue dcvilihrcd T issues vvliidi in 
the jiidgirnnt of the opentor will not hind 
on reiiiov il of the climps should not he 
heel All non viable tissue vvhellitr ciuseel 
bv hgitiircs sutures or Inumi should he 
txci§wl if possible rhi lue ofrliinpse)n the 
peritoneum and other tissues soUlv for the 
jiurposcs of traction should he rluniiialed eir 
reebieed to a minimum Ihc lnng*cnnlinucd 
list of self retaining retractors, mav prmhui 
incnuc luernsis The wiping’ of fresh 
wounds IS inexeiisahli and worse than throw 
mg pepper into tlie eves of an infant the 
liIocMi nil he JU'I ns cITictivrlv rtmoveel l>v 
Miction flushing with normal salt solution 
or the genlJcsl sjKinging and with infinilch 
less damage to the hv mg cells Sutures 
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should rarely, if c\cr. ho employed m fal (FTp. 25). Tlie uound U placed in the 
or muscle: tlicj ino\ital>J\ lead to early lion of optimum circulation and k«^Il im* 
necro'is and arc of little \alue as far as mobilizes! v\Iien neccs-arj, e<j>ccially dtirinp 
approximation concinictl. The fad that the period of rw' 0 \er\ from anesthesia. Un- 
tiphl sutures in the skin may lead to a cut* less iiidtcntn! by pain or c\i<lcnces of infec- 
ting nccro'is i-5 a stronp hint ns to their tioii or liemnrrhape. the noimd is hfl un- 
cfTwl on the more dcJieatc underijmp ti«. disturhex] until ft is thoucht desirable to 
sues. remove «omc‘of the stitches. 



Pis *1 — Illustralins the throtjch iin<J Ihrtrajh oirer wire dostire of » ronlaminalw! »tidnmtnil nonm} Tli* 
trethral asnuU the fomen lirtties of the futures in the «<>itn<l ord also |he Wuo! *uj»pK much tsi 

than the usual b^iet closure 

Forcipn bmly finiinase of a “clean” Traumatic IVound-i. — In the caac of «U 
planned wound by means of <lratns or tubes Iraiimatic wounds, |>Iie<iinp of .iny conse* 

is almost never employed When there is qiicnce i' first controllcfl. preferahly hy 

known to have bt'cn senoti' bacterial con- elevation of the part and iliretl pressure 

tnmmalion or when there i« likclihotMl of on the wmiml or. when absolutely nccc** 

eonsidorabk' oozinp of bIoo<l. deliberate pro- -ary. by chmpinc Individual vcvs^U. In Oic 

vision Is made for caps between the skin hands of a competent surgeon the tivc of a 

sutures. In the case of such a wound in the tourniquet to control lumorrhagc from a 

abdomen, no sutures arc placed in the line woiin«l is rarely necessary. 



Pij. Jj A dazrara slosiia? the «f dfr>4nj: s fresh trautralc woumt wlurh hm bc«-n jtroprrU <W~td 

SUr] closes] 

of incision, in order to avoiil their necrosimi Traumatic woumls may usually l»e cbs*i* 
tlTirts; instead, the wound closctl vMth fie<l as incisid. eonlii*e<l. hcemlixl. |»cne- 
thmiigh and Ihroush «iKcr-«ire sutures, far Iraling or compheatet! or as <hie to animal 
remoMxl from the edges of the wound (llg. or insect lutes. Tht<e fle<Ismtioin are self- 
21) Moist drcssincs are applkxl and kept cxplenniory, ireing ijseil to indicate the main 
moist for a considerable lime by means of nttrilmtc of the wound or its rtiology. 
a rubber protective so that tension of the Incised ^Vound^.— In the ca«o of a sin- 
wounil tmv Iw n-Hivcfl by secjuigc durtne pie inci-etl wound, when iiisf>erlion rtveab 
the perimf of cilcma or slight hemorrhage no flamagei! tissue, the problem is hntcly 
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one of controlling licmorrliage and washing 
the wound and surrounding «kin in a man 
ncr that will do the least harm to lining cells 
and \ot will rcnio\e the blood clots anil the 
\ast niajoritj of surface bacteria Harmless 
bleeding during the process of washing nm\ 
help to rcmo\e the biclcnal contamination 
of the surface 

In the case of the cleaner wounds pro 
duced b\ relatncK sterile objects cleansing 
of the surrounding skm with 'oap and water 
alcohol and ether and careful irrigation of 
the wound with sterile <aJt solution or water 
will usiialK sulTicc ’t^lien fine particles of 
dirt lia\t been grouml in or the tl^sucs 
ha\e been stained with grease tar or some 
other substance gentle but thorough deans 
mg of the wound with a «oft sponge and 
white soap should precede the irrigation with 
salt solution or water Good tap water inn\ 
be used without he illation wlun slenk water 
or salt solution is not n\ailable lor thi-v a 
general or local anesthetic mn^ be required 
Lacli has its di advantages hut it is well 
to rtmimbcr that procaine and nioxl of the 
other local anesthetic agents art dernalivcs 
of para aminohen/oic acid and that thej 
antagonize the baclorioslalic action of the 
sulfonamides 

After thorough but gentle cleansing the 
wound mav be hghtlj dusted with sulfin 
ilamtdc powder the harslwr antiseptics 
which arc used for skin preparation should 
not be used 

After the surrounding skin and wound 
surface^ have been carcfiilh cleansed the 
field of operation has been re draped and 
the optrators glove have been thaiigtd 
the wound i» repaired ns indicated with 
out anv drainage Oiilv the verv essential 
sutures for the repair of nerves tendons and 
fa<cm arc buried in the wound The skin 
edges arc approximated loosclv and n moist 
dressing as prcviousU described i» applied 
1 or a small mcision approximalinn of Oit 
«km edges with strips of slcrilircd adhesive 
tape often suffices 

Contused Hounds — Uhen the skin is vi 
able and the associated deeper injuries such 
ns to blood v cs<cK or a v iscu« do not d< mand 
treatment it i« nlwavs better not to con 
vert a conlusid wound into an opiii wound 
The skin even though sevcrilv cxcornlcil 
mnv \tt ‘^trve ns an eacclfcnt protection 
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against bacterial invasion It shouM of 
course bt carcfullv cleansed with soap and 
water and irrigated with salt solution or 
water SmgU or repeated aspirition of old 
hlootl mav keep an endangtred «km from 
sloughing moist warm foiiunl ilions of 
boric acid or salt solution imv tnhnncc the 
circulation to the point of survival of llu 
skm 

Hlien the skm is compleleh broken or 
damaged to the point of inevitable slough 
ing it IS better to open the contused wound 
and treat it as though it were a heented 
wound 

Vhsoltile rcit mnv be vital to tlic heal 
uig of a contused wound it prevents further 
trauma from muscular motion and do 
creases tension bv Ic selling hemorrhage and 
edem i 

Lnccraled Wounds — All bleeding of anv 
consequence is first controlled priftrablv 
In elevation of the part and pressure or 
wIku absobilciv ntccssarv, bv clamping in 
divKliinl vessels or using a toiirniquit flic 
skin about the wound is shaved vvn«hul 
with while soap and wafer alcohol and 
ether and pos iblv painted vvilb somi non 
irritating skm antiseptic None of the atco 
hoi ether or antiseptic should enter the 
fresh wound Next sterile dnjung is done 
as though for a clean ojicration If an> 
clampb wore jilatcd to control hemorrhage 
lliev ire held up In an assistant eluring llu 
preparation of the skin If the operation n 
to be done under local nniithcsn the infil 
Iratioa of the skm is niade well nwav from 
the edges of the wound Hilh this prepara 
lion the clamjis arc removed (now iimlir 
i loitrniquel if neecssarv) and the wound i* 
packeel willi a piece of drv gaurt The 
wound ns well n«i the skm edges is now 
cart/idJv cvciscd bv sharp di'«« tmu Dur 
mg this proce s it is desirable to pmtecl tin 
new raw ciirfarc vvilli nioi I fiat gaiin 
sponges and not to ronlnminnle the vvomul 
further bv exposing the drv pack Often llu 
wound with the giitre pack inside can be 
removexi in lolo without anv <crrous break 
in tccimie At the coinph tion of llu de 
bndtmenl thcti® ucs should nppear hraltliv 
lor fat nnd subcnlnnexuis tissues the np 
penrance is the best guide formiisriis their 
abililv to conlmcl n n useful guide 

The wound IS now readv for eairfid wash 
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iriR \Mlh sterile water or salt solution. Dur- 
ing this proccNS. ilie wound is ti>uall.v riihbnl 
genll\ willi tile gIo\id finger If. for an\ 
reason, complete cvei'ion cannot bo per- 
formed. such ns llie pre-once of exposoel 
ncrecs. blood vessels and grease-slninwl or 
dirt-stained living tissues wliicli should not 
he c\cised, it is often essential to scrub the 
woumi with white s<up and water before 
using the salt solution. In certain locations 
pirlicularl\ on the fne* and sealp where 
it is usualls desirable to sa\e e\cr\ bit of 
Mable tissue, it is often lust to In gin willi 
s<i.ip ami water in order In rcnuise .all dirt 


there will be free seipige from the wouml 
into (he moist dressing Usually it is far 
belter to «se no skin sutures whieh may in 
any way imperil the blcMid supply to either 
side of the skin i dg« s To tn< k n Hap of skin 
loo-cly hack nms.half inch or more from tiie 
opposing cilgc is one of the hardcil things 
in the world for a >onng surgeon to do An 
a\iiUed flap of skin is far ninre useful ali\c 
and luisuttircd than dead from the nmmia 
of the tension of the sutures wliirh pl.aD 
it “be.aulifull\*' hack into position. IIiMdc-. 
wound lualing is les- complleated if there 
Is no slotigliing after the dthridcmenl. Tl is 



t'u: <(i — 1 \ii ioiiImsI f1iji Ilf *l.Hi IsmI ImkI. in iilsci* un*utuml Iml It \ii Dsiilusi ftnp nf 

»uliirnl nn<I <tonrtir«l In ncirnsi. n« a rrsiitl of iinpmio •tur to In 1 a vrr\ sliirlil wtir rrsnll* (n B 

*kiii cmflinR i« often iicrc»«ry 


and grease .and linn to folhiw this l»\ tniii- 
niiiig away the oliMoii'U thsilalireil tissues 
and the raggul skin idgi^. in |>rci»aralion 
for propir closure of the wounil. After this, 
the wound Is washed with salt solution ns 
though n comj»l< le txiision had liecn *lonc. 

After the npinilne and chaiising proce- 
ilures. the skin arouml the wound is ag.ain 
clc.insul. driul and re{viintid with an anti- 
septic. gloxts ami gowns are ehangcsl. new 
drainngs are npiiheil and a fresh set of 
sterile instriiimnts and supplits is rmplo\€«l 
for the closure 

Tin fewest i> 0 'sible ligatures ami sutures 
arc ])l.nce<l in the wound Skin <nlnrc5 arc 
lied hw'tly and are sjxirrfl. so !h.il 


niuaziiig with how htth starring even a 
kirgc open wmiml will lu-al if there In' 
been little or no loss of skin (I’lg Sfi). 

Many factors ma.v make it inadvi'yible l'» 
close a kictraled wound even nflir dihri'h' 
ment; among these are the genenilly poor 
condition of the i»alhrit. the fnior blootl sup 
plj, the great loss of skin and subciitantHui' 
tissues, the ineompletr dt liruh inent, iitius’i 
allj viruhn! soiling and the altrnipl to sav*-' 
vital stnielurts that cannot he sathficlor* 
ily cle,anstd. In sncli instances tlic wotnid 
may he diistetl with sulhanilimide cTvsl.iI* 
fillesl with pelrointuin gnige, dres'‘«sl and 
imniobiliznl for many d.iv«. iin!e«* lain 
or fevir imllrntes the presence of iurection 
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\fter lljc protection of granuhlion ti<;sut 
has formed tlie wound ma\ he closed h\ 
the grafting of skin or secondarj suture 
Experience m the mamgcnicnt of war 
wounds Ins led man} mililarx surgeons to 
use this method routinelv, at least for all 
major injuries 

In some inslancts where tliere is douht 
about the compictent-ss of the IoiIlI of the 
wound or where the patient’s condition dots 
not just3f% priman closure the wound nn\ 
be prepared for delaxed prinnr} closure 
It IS simpl} packtil looscK with gau/c moia 
Icned in salt <iolution or a solution of sulfa 
thin/ole and imniobihrcd for from one !<» 
three /Xnjs J/ itfe kjxijm} eXejtji jtjjf} 

uninfected when the gauze is rcmoxia! i| 
max then he closed 

It must be realized that there are min\ 
conditions and circumstances under which 
the idual therapj of a triumatic wound u 
impracticable Under such tircum<ilances llit 
only course of procedure is to make a log 
icil compromise Perhaps thi'> can hest b( 
illustrated bj relating the follow mg |>crsona| 
I’qicriencc 

Not toDg fipo a fneml bnujiilit liis 1)0> lmm«tl> to 
my lionic because of n laccralion of It e cntl of 
thumb If the bo^ hiul not held I is vouml unicr run 
I mg water the fall er woul 1 t ot ha'c l>«n m wome^ 
he would In^c put siinc to hue on >t and wrapi>ed u 
up As It was be was afrail of an infcclnn from the 
water lie was therefore surprised wIen after dcansuig 
the skin about lie wounl with Ihuciih ani then 
cutting ana> some dend fragments of skin. I bad Hg 
boj Bit on a stool b> a sink aid run warn* watrr « | 
the wound After the lapse of ten or ffleen m nutc* 
while the fat! er and I iJiseus^c-J fisbing a large amoiini 
of petroleum Jelly was jlacetl on the wouni anI 
cured m place b> a soft dress ng inconmnitif g a e| I nt 
Jo iBimobdrc the Ibiimb The JanJ was then place,! 
m n sliiig Tlie fatler was instructed not to bnne the 
lioj for an inspcrlion of tic wound for a week unlea^ 
}c showed an eJ salion of leHiperelure or « mplaine,! 
of pain Iso anlseplics were uvd ill lie open wouni] 
Tliere was pmelicolK no pniu or feser M lie end i>f 
R week the siourl was I eaJed 

Tie falh r like ll oi«sn N of other pirs«jna of bis 
geitcriUon lad liecn inbucil since I rlh with tlic ww. 
cessity of U5 ng uxhi err some antiir; tic to loU llir 
[rcmis lu a wound lie hil iimer seen a woonl I'Ve 
tl at bea! without bceonung red and i»aiiifut He cwul 1 
Qot undersfaml nJy I lad u»e*J a spJ nl or ml 
lie fraemenU of dmd tivuie To 1 im the one essential 
oil such an ocvasion had alwnis l>cen to kill lie p'^rns 
at wlatcicf <Tj«t in pain suJIcriog and jnfeelion 

Tilt fall era bUiIuIc rrflecls I behese the sien 
point of tf e nsrmse Giimait tmi'iv wifA rrptrJ *» rile 
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landing of tniial wounds mil probnbb tint of tie 
tasl majonls if jIimi anus with rr«petl to nil wounds 

Pcnetraling Wound«5 — The<c woiiiuIn 
mix be pirficuhrl} serious bccui«e of llic 
impl'intation in ihcm of foreign siibslnnccs 
such IS boot leather clolhmg or slahlt dirl 
Besides, the nnntrobic conditions of «;uch 
wounds cspcciall} ctuotirngc the growth of 
the tetanus orgainsni The Imlmont mtu 
rilK xarics with the apptinncc of tin 
wound its locilion and the circumstances 
under which it occtirretl Puncture wound-* 
from high xtlocitx bulltls clean inslnimcnl< 
or objects long exposed to sunlight and drv 
ing art often best trt ilcd b\ careful tlcnns 
of the points of eolrxticc .md cut m 
mobibz'itioii and a po'-ition of ojitiinuni cir 
ciiHlion while Ihosp from shrapnel slugs 
or mils ^I)Oiit a barn or in moist earth will 
demand the compltlt excision and Ihcrapx 
described for laccnltHl wonmfs Ulien then 
Is fear of lelanus or dissatisfaction with the 
debndrmenl Jt js far bctlcp to feixt a 
wound wide open to lital b\ sccoiularx m 
Icntioii (Stt the section on Tetanus) Tin 
clothing max be i dftcrmmind fatlor In a 
war in China one wiiilcr most of the nils 
Slips carricxl <hccpa wool mio the tissuts 
and con«cqncnll\ had to be txtiscd 
Bites nnd Stings— The bilts of animals 
tspcciillx tJiosc of luiman beings arc nn 
Ustiallx dangerous The wounds art dexplj 
inoculated with a great xanctx of micro 
Organisms winch often appcir to work sxn 
ergislicallx to jiroduce cxleiisixe necrosis 
amt cclhililis ^\htn such a woiintl is sien 
in the first SIX hours it should be < ompli Itlx 
excisexl if this is possibli Unfortnnaleh 
manx of these wounds occur on tlu hands 
where lillU tissin cm be «icriRcc«l Here 
the xxonnd should be laid wide open tlior 
oiigblx cleansed nnd packed open The part 
IS splinted nnd chemolfiirapx nisfifiitcd 
^heii the aiiimat is known to haxe had 
rabies, the Pasttiir tnatmuil or om of its 
modifications should be iiisiiiulcel promplh 
Ihis 1 ' usiialh ncce'sarx also when the am 
mat cannot be Irictxl If tin nninual appears 
norma! the proper course is to keep it under 
ol>smnlion ami «!art anli riibiM Irmlnirn! 
of tlie inlitnl onl\ in the exf-nt that tin 
dis<ase develops in tlu animal 

Insect biles ixcipl lhos« [inrmg a itnuic 
ftatson <orh a- Ihri of tpidrr^ hfd 
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l)csl be trcitcil b^ surface clcan^inp tnd 
moi>,l (Irc^•^lnps and nflcrmril if nccc-.snn 
n« infccltd wonmh The rounds innictcd 
b\ ccrlim ‘'pidcra md oilier poi on 

oils insects should be compIcleU c\tisesl 
clennseil and not closed Antnenoms ha\e 
been dcsclopeil for nnn\ of these poisons 
and should be u«cd promplK Teen when 
the sj)ecics of srnke is not known it is often 
pncltcnl to use a pols silent antivenom 
nude up for nil of the poi>nnoiis snike» 
previlcnt in the region of the accident 

Complicated Wounds — AIo'il of these 
cnniblions ire consi<lercd si cwhere m this 
volume under sueli sllbJtet^ as injuries to 
the thoncic ind ibdonunil viscera com 
pound fnctures open joint injuries and 
hccnlions of nervts tendons ind blood 
vcsstls Even m such wounda the fundi 
mental principKs of wound lieiling <hs 
cusstil in the fir'l part of this section ot> 
tain Iluv ire modified onlv to <iiil the 
ptciilnr conditions 

Infected Wound's —Infection of a wound 
dilTtrs from soiling m tint orgim«ms have 
slarttd to prow and niiv hive invuled the 
liviiiR tissues Utuler si\ hours it i' reason 
able to as'iumt tint this prowlh his not 
propressed verv fir and the womul niiv be 
trialed as out with surface Inctcrnl con 
timmation (This section is not concenicil 
with the ireiliiiiiit of sjKuitnncous infec 
tions boil- cirbmiclcs crv-ipc!is Ivmphin 
pitis liuosMuiMtis fiscnl spice mfcctions 
aii<l other conditions which ire discii«s<.d 
ef cw fieri in tfiis fiook f 

Pren niion of m a delibcnlc or 

plinned vvouiul is the ml cornerstone of 
mixlern surptrv Ilv and hrpi it i- Ihiiir 
done fairlv satisf ittonlv althoiiph a more 
conscientious application of all the pnnciple- 
of woiiikI heilmp would improve the ri 
suits The rn! problem of lodnv is pnven 
tinii of infection in nccidintnl or irtuniiltc 
woumls since the use of lodini and other 
powerful anli'iptics his hid hold alike of 
Iivnien and plivsienns Not onlv do these 
antiseptics not disinfect wound- luit their 
use In- led to a shimefid disregard of roost 
of tlic carilinil principles of wound healing 
and consefjmnllv an untold number of un 
neci’ssnrv infections Tlie «ub-titulinn of su| 
fommule prrpirations either ns fine ens 
tnl- a dustinc jmwdcr (microcn stils) or 


ointment in i witer soluble base i- necom 
plisliinp much to rcnidlv this tendenev 

It IS obvious from what his been said 
that wounds which bv mson of lapse of 
lime miv be rcgirdcd ns infecltd iml Iho'c 
which miv be rtpirdid n$ soiled but whirh 
cinnot be sati-fictorilv chin ei! shoull 
after the pritnarv treatment bt hfl ojwn 
and mnnipcil for binling bv «icond or third 
intention 

The fire of i clinicallv mfcclcd wound miv 
vnrv from a flicker to i conflncrilion, it 
miv rcidih po out or it mav hid to sup 
piintiou print damage of living ti-suc- «(p 
ticcmn or pvemn 1 he trialmml of inficteil 
wounds must ni-ccssarilv be ilmost ns vi 
ridl ns till nilurc ind chancier of the 
infections 

The care of tiifectrd iLotttnh is not bv anv 
means solelv n jiroliKm of dniinpc and per 
micidil tliinpv In fact inn-ion should u»m 
allv be ivoidul in the prt-iiitt of Ivniplun 
pilis ami ccDuIilts iinliss there is arluil 
siippuntion Except m nrc instances in 
which till swelimp in an am of cclliiliti- 
imperils till blood sujipiv it is wistr to do* 
voti twentv four hour- to sv-timii clicmo* 
Ihcnpv rest (both geneni ami local) ind 
Winn moist dri<«mgs locillv If it is thin 
neccssirv to ojicrntc the ehmu. of sprrul 
mg the infection is dimmi-liid Pnor to ni 
linJ siippuntion it i- difficult to ju-tif> am 
incisional meiMire- in the trcitmcnl of an 
mrccUiI wound Thi pnic tn bi pud m tie 
mluix of tniimitizatioii necrosis and tin 
«[Hninp of new nvinuca for ffie spmtf of 
the infection is not often wimnlid 

Whin suiipuralion has occurred liowrvir 
somi form of rTtrrnal tlrainarje beconn* 
iiecissin sooner or liter in onlir to avo 1 
the shmipc of luismn iiiumuhtcil toxins 
mid spread of the infectinn Deciding wIkii 
to do this must obviou'lv van with the 
nature of the infection In thi case if a 
mild mfi-clion whin tin luiimn tissii < are 
throwing up a Inrrnr of grnmihtion li ‘ui 
and licpinninp to locilire it a nnn*ojxnlivt 
procedure miv often be jirofltiblv einplovol 
for a time Iwforc exlrrnil dnmnge is eslib 
li-hei) In *uch cases when the time does 
amvc to relei«t the tension of tin pus a 
•mill reopening of the wntin«I and genti 
imgilion with silt solution or Dikin’# «*li* 
tion will often efTert a speeds healing \t 
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the other end of the sc'^le occur the rapulK 
dc\ eloping infections and suppuration*? due 
to Mrulent orginNins against a? Inch the In 
mg tissues are unable to set up any cfTcclne 
barrier Ihc patient has a high feser and 
becomes sick, and to’cic Ins resistance be- 
comes lower and the blood stream miv con 
tarn organnms The immediate complete 
rtopening of such a wound is inipcralnc 
and dakmizalion should be emploved until 
the infection subsides and healtln grnnula 
tion tissue co\ers the surface of the wound 
Surgical measures such as transfusions in 
tra^enous administration of fluids use of 
chemotherapeutic agents and fixation of the 
part should not be o\trlookcd (For the 
treatment of gas gangrene hemolvlic strep 
lococcic gangrene or erysipelas m or around 
wounds sec sections b\ Melcncj and bj 
Christopher) In the case of tetanus the 
wound la usuall\ excised or laid wide open 
and serum and sedatnes are adnimislcml 
as ad%ocated in the standard treatises on 
the suhaect 

Between the two extremes of the mild 
and the fulminating infections of wounds 
tJicre arc man\ grades winch con«cqtitntK 
demand almost as saned forms of lhcra|n 
Slricllj speaking it is douhlfiil if ans two 
infected wounds can lit ab«ohilcl\ alike In 
most cases therefore a decision as to what 
should be done can be reached onlj after 
a careful studj of each mdis idual instance 
of suppuration as it arises This mians a 
conscious ifTort to csnhintc the ca|inl)ililics 
of the tissues msolscd and of Iht patient 
as a whole, of weighing carLfullv the good 
iiid the harm of whatestr procedure mav 
be contemplated Between the confers alisc 
and the radical procedures modifications 
must be made to suit tlie demands of the 
mlcr\(ning grades of infected wounds U 
nias be added that onct the decision is 
made to open on infcctid wound the gtn 
cral lendcncs i^ to be loo consenalisc 
W idc opening is preferable in order to avoid 
as much as po silile the traumatization due 
to such fortign boilic» as j,auze drains and 
tubes Hot fomentations and irrigations with 
fluids not harmful to living celU art usuilH 
most helpful 

Tetanus and Gas Bacillus Infections — 
The quiation of the use of tetanus nntilo\m 
should arnt m connection with the treat- 
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menl of cvcr> traumatic wound 'When tht 
physician would not give it to Iiim«clf or 
his familv in the case of a given wound it 
Is wise for him to sav so to the patient or 
his family in order to share the rtsi>onsibil 
it> of the slight ri k involved In tlic cast 
of a penetrating or soiled wound -rcctivid 
under circumstances that arc at all hkclv 
to caii^u: the introduction of the tetanus or 
ganisin the use of antitoxin must be insisttd 
on This is especiallv neccssarv in tht case 
of a gunshot wound or of a puncture woiiml 
of the sole of Iht foot I well rcrmmlicr as a 
joiingsler watching the agonies of a friend 
who died after stepping on a nail m a barn 
\nrd 

The prophvlaclic do c of tttamis antitoxin 
for adults is usuallv 1 500 units which mav 
be rtpcalcd in seven to ten davs if the like 
hhood of tetanus is very great In cverv 
case Ihc patient s ^ensibiit?/ io /lortr serum 
should be investigated both bv qiic>lioning 
him or his faniiK and hv making small in 
tratulnncoiis tests There is now on the mar 
ktt a bovine Itlaniis antiloMii to which a 
patient who i!> smsitivc to her c sirum iiiav 
not be sensitive \Mjen there js stumlivilv 
to the strum to he Uicd it is imperaUte 
that the pitiint be deseii'iilired bv niiaiis 
of repeated small injections btfort the uUin 
amount is given In some cases of umisimf 
^liv*pcrscnsili\ii\ It Is wise to bn^pllall7c tin 
patient during the ndmmistntion of tin 
antitoxin 

If a palitnl is found to be ^eiisilivc to 
horse scrum it I't viell to advice him to be 
immiinized later with tetanus tovnid At 
present this requiris scicrnl wetks ami i« 
not a suitable means of jirotieting the pa 
lient from atimjurv driadv sustained IIow 
tver the irnmiinilv conftrnd lasts mucb 
longer and niav be rencwid proinpUv at nnv 
subsequent timt bv n boosU r ilost Most 
of the men in the nnntd sirviccs have rt 
ctived litanus losotd and for lliim an ad 
dilion il dose of tovoid shouhl prov ule ampU 
proteetion 

A wound suitabh for tin growth of ont 
species of closlridia is opt to J/e stnfahJe for 
the growth of others so that there is an 
increasing Icndcncv to u<c a prlv valent 
scnim which is al<o ifTeclivr against the 
common strains of gas bacilli wlurtvir tet 
anus antitoxin is use<l Such prophvhxis is 
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i ^ahlnbIc routine in the in'iinf.tmcnl of 
uoiintN rcsiillin" from tnflit neenknUand 
comjH)uiid fmctnrc'- 'tnd in nil uoitncK in 
^^lIlch ilun I- ('ctdisiM (IiMt*iIir*iiton of 
mii<cle 

Use of Sulfommidcs in the Treatment 
of Mounds — The -ulfon im»1e<! have keen 
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in — 1 St oi ai inirnvh 

H uti 1 T)>w t' Tt fl I n or troslh • t tjaU tfuto P 
( rimn fl llx- raiM* « i I afirr ifs-ont n latxv of 
inln < vr dalin rjiain Notr ll c nwlmg of flwn »lH-h 
f fpH » mft! um in Khifh rrw refU prow Uap f «r* 
iWr **t no hn. l^sptn 

«i(Ifl\ neetpted m tlic treatment of con 
lammnlcil and infected «oumN and their 
ii*e IS so Injiieal that it ma\ lie rcRarde*! a* 
nn cstahh'iitd practice hkch to he *ilp 
plantnl l>\ mwer chcmothenpeiitK afiinls 
hut not hVeh to fall into dis\i%e for an\ 
«ither reasiin 

Clean ««>nnds nltliouch prnhalds con 
laminntr.1 lo a shaht catenl in most in 
stances Iiase not often licen treated proph' 


lacticalK with the siilfoiianndi s heraiist the 
aihanlaec of doin^ <o «eemtal to hi out 
wciphcil In the ri'k of sulfonamide sen«i 
tnita 

At present 'iiUadiazine apjK-ars In hi i>e 
driip of choice for s\>tcmic ailmnu-'lralion 
and sififandamide cr\sials the mo^t <uitah?e 
pr((>ar3tion for local apphcaliou in wound* 
It has not Ilian difimlch shown that local 
application inipro\cs the results nliLamial 
siith s\-ltmic ndmimslralion hut it affonls 
a prompt niid intinM siilfonamiik ifTiat in 
tin local area 7mltl and his a««ocnti's ha>e 
-ttidiid tin innntnci of these druijs on 
wound hialitu and have 'hown that as ttu 
ploxed 111 tlinr c\{>crim(iils th<\ do not 
d<la\ rtaoMrs of ihi tcii«ile strength of tl e 
wound 

It cannot he too slrongh i mphasiztd 
that these drugs should not be iisctl lotaivir 
cnnlcss tia^hnic but it is difUeiill to deii' 
that Ihiir u c has fnsoresl more hmilrsl 
ikhrideinenls c«peciall\ in wound* of tJo 
hand* and fact when it i c** enlial to «asi 
a* much tissue ns possible , 

Use of Penicillin — 1 he nnlihartcrial sufi 
'tanci tlahorated In the mold PcnietUium 
wofflf«m has been found extrtmtiv clTecLisi 
m combalmg mft'clums caustal b\ the gnm 
po'iine COCCI gonococcus niemngococcti 
nnd cirtain of the tloslrnhi It is mcfTi-ctiM 
ngainst the colon Imcilhis nnd most of tin 
tram iKgatni organisms Its great ndvan 
tngi o\fr the sulfonamides is its eatremrl' 
low loairils and its great cffcctncric* 

wgaauA Vot Tivt an \ti->S 

ing hand infections is t«]>ccnllv noteworllM 
but it will undniiliti'dlv prose to haae a 
wide range of usefulness in treating stirgi 
cal wounds 

Granulating- Wounds — It is olnnmsl* 
«**»ntial that ansone cbargetl with the rr 
s|w>nsd«htj of Vrralmg n granulating wounl 
*Ih iild has eclearh in mmd what he widie* t< 
nccomph'h If sceondan closure is dinirn! 
inl«iisi\r antihacleria! theraps should Ix" 
^nen until the wotim! is maertxeopiealls free 
from necrosis nnd exhibits n minor d'-grte 
cf !»aelenal eontaminatinn in stn<ars art! 
cultures of Its ‘ccretions Tins seims tie 
wisest r«nr«e lo follow in prtjunng granii 
lalions for the reception of ans kind of skin 
graft If the granulating surface H merrb 
incidental to s<jnie deep »<-atptl mo*T impf ' 
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tant pathologic process, such as osteomjcl- 
ills, it is often most illogical to treat it at 
the CTpcnse of rest anti non-traumathalion 
that arc clearly inclicatcd for the more im- 
portant underlying process. The granula- 
tions, if not interfered with. s\ill nearly al- 
n.'iys provide adequate protection to the 
body against invasion of bacteria, while the 
principle of rest is adopted in treating the 
otlicr condition. If, however, the lime ar- 
rives when there will he no, or very little, 
sacrifice to deep healing, then efforts to pro- 
mote cpithclir-ation of the granulations by 
skin grafting or otherwise up to the point 
of sinus may be begun. 

By far the most frequent problem in con- 
nection with a granulating wound is sim- 
ply to get the epithelium to grow over the 
surface cither from the edges or from i-.- 
lands of grafted skin (Fig. 97) , Reduced to 
its simplest terms, the main problem is to 
have the granulating surface covered with 
the best possible medium for the growth of 
epithelial cells. Thus, practically all granu- 
lating wounds should be «o handled that thiv 
meditun will form to the best ndvanlage 
even in the presence of infection, for with- 
out nny medium the cpitlieli.al cells cannot 
grow. 

Dakinizalion or antiseptic therapy may be 
so thorough and energetic as to make a 
gramdaling surface practically sterile and 
have n hcalUiy, red, firm appearance; yet 
no cpithelizalion will occur. The more moil- 
I'fjj rhnmJhcKJ/JCi'tJe 
displaced Dakin’s solution in the preiMira- 
tion of granul.iting areas for skin graft- 
(Fig. 27) . Coarse gauze placed next to the 
surface may cause bleeding that will inter- 
fere with grafting (Fig. 2S). 

Finally, if the phjsician proposes to tix.nt 
.1 granulating wound intelligently, be inu«t 
keep constantly in mind tlie process h\ 
which it must eventually lie.d; he must be 
willing to change hi- jirocedurcs to meet thi 
demands of the wound. If the process i- 
bcing held up by the iirc'icucc of slough, 
measures must be taken to assist in ll^ 
separation. If the process is delavtd !>> mal- 
nutrition, efforts should be directctl to cor- 
rect the nutritional deficiency. If infection 
is prc\cnling vucce-sful skin grafling. chiino- 
thcrapeutic agents will prol>.ddy Im re- 
quired. If cpithelizalion is prcNcntcil bj nil 


ouTgrowth of granulation tissue, the cxccs- 
tissue may require c.auterizalion with siUcr 
nitrate or surgical rcunoval There arc tinu-s 
when moi-l dre««ing^ are helpful and linu- 
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Kb ga-— I T/ic riTti I i>f aiiKiMiiB « i:au>r 
<lrr<MnB fmm a prnnutaliiiB «i>i>iiii Vole tlir 
aiwl liir rrnirtNhl Uir piu7e nf t1w> ilrlicat? Htinn 
wonritl Jl Th** pfTrrl nf niivnins « \av. 
rliiiiml nlil rnirti (nini a eranubtins «nun<I 

\ole Uiat Uirrc ts in> blcrdinR nml iM'intr fflT^r 
nf Mmii «» n»»l ili«lnrt>i-'l 

wlieii be.siiiig -«'eins to be furlher«Hl I»> e\- 
|K>-ure to air. Ciradti.dlv. the ixaet indira. 
lions for the \arious form** nf tre.*ilni<nt arc 
iKiiig lennud, but llun* arc <ti!I tim«< wluu 
one must study the indls Idti.il woimd fpom 
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SURGICAL INrnCTIONS OF THE 
SMN AND SURJACrNT 
TISSUES 

Siiniicni uifl’Ctiniis of tin 'kin ind «ub 
joconl ^Inicliircs include n ntlicr hiTje nnd 
imiKirtnnt kroiiji of lesioii' iinii\ of winch 
howeter Iman t of llitir locnliou nml the 
tn\ol\rincnt of other 'triicluns are conoid 
tred tKiwhtn in tins \o!iimc 

The «kin i' nrdimril% rc'i tant to infee 
tion Th( ntjHrfieial laacrs of cill^ normalh 
harbor minibirs of bacteria iwirhcidarU of 
Ihe ‘ilnphaloeoecu*; pronp In Ihi hiallha 
person the c orpaniMiis rarch cati*e trou 
bh and wotiniK heal reailih wilhonl be- 
coming infcclcd 

InfettioiK occur when the rcsi«tancc 
cither l»cal or general i« lowcreil and llinr 
•.rrioii'in" di|H.nc!.> on the rtlation between 
tlie Iiwcml rc^Ktanct an 1 ibe Mniicncr of 
the ofTcnditig organi ni \ third factor of 
imi>ortanci in delrrmininp the conr-c and 
character of thcM? infeelion« la Ihe relation 
of anatomical 'Iruclures 

Infection of the 'kin maj occur without 


ana caidcncc of a preceding wound or it 
nna be «oeonihr% to an injnr\ willi a I real 
in the <kui It i< quite proKable that m all 
ca<c« «omc trauma has prccetlcal the inbar 
lion although it maa amount to nothing 
more than irritation meclianical or chtm 
ica! 

The lesions considcrtal here art Ivmphan 
giti furuncli carbuncle felon and jiamn 
a cilia 

MMPII ANGITIS 
section (n / ^rt/ /lanjitit ) 

rLRLNci r 

(I/ml) 

I iiruneh i' a tape of infection aihich 
occiiis aaithoiit ana ivnlenit of n pre-<ai t 
ing wound It i' apt to be preccileil how 
cacr ba some irritation such a> the rub 
bine of a stiff collar on the neck shaaing 
aiilh a dull raror or «omc othtr jnild dc 
prec of trauma nnd is frequrnlh «<en i:i 
patients during a prolongial ilincav «uc!i a« 
taplioiit fiaer It is C'pwialla liable to occur 
in iliabetic and nephritic patients The in 
fcction Is can ed ha a slaphaIoCTH*cu$ and 
inaolaes a hair follich or a 'cliaccous or 
sweat phnd It maa occur nn> where on tie 
lioila but has a spi'cnl pridih'ctinn for haira 
surfaces A series of hoiU is apt to occur in 
a jKr'on who t rcaislmg power is hilow 
normal as a result of some debilitating tbs 
case 

The baclcna after paining entrance to 
a Iiair follicle 'it up a reaction alteiHlfd 
with haperemta and re uUiiig in a mi^ra 
tion <f Icukocatis into tin uificled area 
Some of the Iciikoeatcs are tle'lrojctl tv 
the toaina pri'stnt and liquified forming 
pus Stnm thcdefensiae reaction ebtams the 
upiHr hand and a definite wall of 1 uko- 
catea surrounditl h^ a rone of hapi reran h 
formed The central area of ni'crotic li ue 
forms a dough (core) which is fiinlK ex 
tnideil after which healing take* (lire ha 
pramdalion The degriH. of infiltration is et 
treniela aaruhh and deiKitds on the airu 
Icnce of the organism and the defensne re- 
action present 

Drdinarila l>oils are not alttmlitl ha »crj 
ous etmplications ami are not tlangrroiis to 
life their srnousnesa howearr i« tiepin 1 
ent to a preal extent on their location It 
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IS gcncnllv known lint funinclcs on the 
fnee sncl particuhrlv on the upper lip nnil 
jn the nnres nrc 'itttmlcd with a high 
mortaht\ rile Tins is due to the fact lint 
there is a communication bel«ecn the an 
tenor facnl \cin and the cavernous siniis 
and that septic maltrial maj he convtvcd 
to the latter bv a retrograde thrombosis 
iSIclastatic infection ma^ occur from boils 
in otlier locations Ostcomjclilis and nietns 
tatic abscesses to internal organs have been 
reported as occurring sccondanlj to furun 
cnlosis 

The average bod starts with a small rod 
elevation which is extremclv tcndir to touch 
Tlie area of redness cvlends gradndh and 
IS the seat of throbbing pam Tlic center be 
comes while or vcllow from necrosis of the 
skin and finally opens spontancousK un 
less it is meiscd A small amount of pus i> 
discharged and tends to form a crust over 
the small opening After several davs the 
necrotic center is discharged and the pam 
and tenderness disappear gradiiallj The 
indurated area remains for a week or more 
and gradunllv disappears 

Till degree of jiain is variable and do 
pends n great deal on tlic location of the 
lesion and on tlic depth and extent of the 
mriUration There niav be a mild gcncril 
reaction Unless great care is twrciscd m 
fcction of other ncarbv follicles occurs ind 
a succession of hoiIa results 

Treatment — ^Much has been written 
about the treatment ol boiU and man\ dil 
ftrenl methods have been cntliiisinslicallv 
advocated Surgical Ircalinciil varies from 
rather radical earlv incision to e^trcmclv 
lonservative Ircitmcnl Iriatincnt m the 
p ist few 5 cars has swung to the constrva 
live side and it is gencrallv tonsidcred that 
boils on the face art more safclv handled 
without incision or trauma of anv kind 
The admonition Noli me tangcrc «ccms 
parlicularlv applicible in Uiesc casts ns 
«qucc/ing OP otlicrwisc traumatizing IkuK 
m an> location m fraught with the danger 
that the protective wall will be broken 
down and the infection spread 

The application of hot moist drt usings 
delating incision until localization and Jiquc* 
faction have occurrcil and then resorting to 
a small crucial mci ion is probabh attended 
with ns gooil results ns with anv trtalmtnt 
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fSoflcmng unguents have «:omc value — 
Etll 

The method of introducing phenol into 
the necrotic center with n toothpick or 
other instrument probabh Ji sens pain and 
hastens the separation of the slough Atten 
lion to the gcniral hcillh of Iht patient is 
imimrtant parliciihrlv the appropriate 
treatment of diabetic or nephritic patients 
llic use of autogenous vaccines has been 
altcmicd with success csptcialh m recur 
ring attacks of fiirtmcuIo>.is iTrcalmcnl bv 
means of injictions of stnphvlocoecus tox 
Old Is bclpful in some casts — Pd ] \ rav 
treatment cspttiallv m the carh stage has 
proved of v ihic in preventing pam ami 
iiastciimg rtsolntion 

CAItnUNCLE 

A carbuncle like a boi! is a reaction of 
the «km and subcutaneous tissue to the m 
vasioii of a stnphv lococciis hut it differs 
because of the greater virulence of the m 
vadmg orgiiiMn An inipairid dcfin ivc 
mcchamsro and nho cirtam analomit i! fac 
tors arc of eliologic importance Invasion 
lakes place in Hhnnee of the difciiHivo 
process and necrosis of subcutaneous tissue 
with liquefaction occurs over ii considerablt 
area 

librous tribinilai mlerspirsed with col 
umns of fat extending up to the skm direct 
the destructive process m mirntrous chin 
nels Mnllijih anas of nccro is of the shin 
develop and rupture discbarging smab 
quantities of pus A prolcctiv e wall of edema 
and loiikocv Us finaliv forms surrounded bv 
a zone of Iii[>crcmia Tin skm prt cnl« a 
Iioncv combed appearance snrroimdid bv an 
indurated reddened area corre iKmdmg to 
the /one of edema and I iikocvlir mfillri 
lion The mdiiralid area is lender and the 
patient mnj have modirati fever 

I rce elminage is imiKjsstblc on account of 
the intensive ramification of channels ux 
tending from the small opcmtigs ikep into 
iJic subcutaneous li siie-s Necrosis ami 
sloughing are u«iialK quite extensive unless 
earlv surgical inltrvenlion is prartired 

Carbuncles nrc often serious and in *-fiiu 
instances cxtremih dangerous to Itb cs]>o- 
ciallv when occurring in ]KT«fms who an 
sufTcniig from some dibibtnlmr, disease 
such as diabetes and ncfdiritn 
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Ocx isjoinffv Ivinplniyitts with hmplnd 
tnitjs o«*ur> uul nrcls in\isto» of llie 
l)Ioo<l stmm with scpljceinn ntul nitit 
*>tTlir nh'.ce'-s '^ppijr ihrombo/djl* » kj> 
fjcctir \Mlli fatal outcome As a pcnrnl rule 
!iowe\cr the propno-is js faNoraWe and 
hcalinp takes plac< after a cotJ'*Ml» rahh 
period of snfTcriiv' ^*"1 ’f* nbihtv 


strips S The U'C of a prnliron tncesmn evith 
out underciiltiiip Then, i'- a uroivinp opin 
loti that coti'enatiNL mcasiircs nsnll m 
•Jjwlrw/ip the tiurtlwii f>! the treatment 
louinnp the mortalil\ rate ntul improvini^ 
the CO tnelit result Tlu«> consersaln^ 
methods ineliule imploemcnl of t m\ aac 
cincs «taj>lialoe(x*eic toxoid and \arioiH 
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ft« It »v t« tie 11 » cl th *enr« pnNloTil 1> mcisjoiw «1 I ri>rts lie akin freases • 


Treatment — \MiiU it i' qiiilt ptn»ral!e 
nprccil that ronscrenli't nulliod« are ad 
Msalilt in lilt Inatmcnt of liniU man\ «ur 
ptxiris htlu tc that rarhimeles l>ccaM»t of the 
anatomical factor ineoUctl reqnm qtnle 
earl\ and radical tnatmcnl in onler to cs 
tnl>li»h pn>per dmiinpi ntul pnvml rxtiii 
sue slotiphinp Tlit'sc stirpical proctalnrrs 
ears from simple incision to excision of the 
entire lesion with the radio-knifr or ran 
trrj The iijo't ^.entrall' art«pt«d methods 
arc as follows 1 Tlu ii'e of n cnicial inci 
Sion extending into the zone of induration 
with undcnniiiinp of flaps ? Tlie m«c of 
parallel incisions with tiridcmittfnp of »lm 


topual applications '^idfathnroli has been 
reroninundcd in the treatment of I>oth l>oiIs 
nml carbiiTiclts Inil n« set its \ahie lias nol 
hull dilrmiiDixl It rtnni/js to he »howti 
xxhcthiT or not pcmtillm mix he cffnliTc 
«i the Ircalnicnl of tlH«e lesion* 

FHON 
(II hitloti) 

\ felon is an infi'clion inxolMne the du 
taf anterior portion of the finper Its course 
is dtlcrminctl h\ the anatoms i»ccu1iar to 
this phalanx Tlic fascia altacheil to tie 
lionf* at the rpiih\«<-a! line form* a cWf-l 

• |5r perm ft Jot X }< 
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«'pace nhich !•> duidcd into compartmcnU 
b\ Inbcculae axtcuding from the bone lo 
the skin These conipirlmcnls cotUnm col 
limns of fnl ^\hlch are MiIiicmblL to infct 
tion Infection usiialh introduced through 
a tTi\iaI wound such ns the prick of a pm 
or tliorn is directed down the coUimiu of 
fit to the bone 

It IS possible that in some ^nst^nee^ the 
infection is hematogenous in origin Inflam 
matorj reaction produces edema swelling 
and the formation of pus Since the connee 
tive ti'sue sac is exlrcmeh resistant cnor 
moils pressure dc\ elop-> and c\ entu dl\ shuts 
off the blood supph to the diaphvsis with 
resulting nccrosi'i and oitionneJitis Th< 
epiphjsis IS not affected as it recciees ik-' 
blood supph abosc the connectiec tissut 
•^ac 

A sequestrum is formed and m children 
IS iisuallj found free in the resulting abscess 
In adults the dead dmplnsis is still attached 

Felon IS attended with sc\tre throbbing 
pain and extreme tenderness of the tcrmiod 
phalanx The ixitient mav not be aware of 
having sustained a wound There is a mod 
crate amount of swelling m the carlj stage 
and jf neglected there maj be a brawns 
edema ^^hcn llic pressure becomes great 
enough to involve the nerves Iht jiam mav 
cease If neglect is earned to this extreme 
marked destruction will have token place 
Obviously carls diagnosis and incision art 
higidj important in order to prevent tin 
de«lruclion of bone but unforluiialciv carls 
diagnosis is not alnivs cass The marked 
tenderness of the phalanx usiinllv dolcrinnu** 
the diagnosis \ throbbing pulsition is sug 
gcstive 

Although the joint is above the do cd 
fascial space it becomes in\olvc<l m some 
cases possible In illadsiid intmons and 
Icnosvnovilis mav occasionnllv occur 

Trenlmenl — ^Thc trcalinent of felon is 
nnmc<balc incision prcfcrablv undirgasan 
cslhesia ns ^oon ns the diagnosis is made 
The incision should be pheed latcrallv so 
that the resulting scar will not interfert 
with the tactile sense It should comphteh 
open the closed fascial space without ex 
lending bevond it 

The hockcv slick incision (Koch) w 
lughli salisfaclorv It is somctimis neccs 
sarj to incise both sides m order to secure 


adequate drnnage If after ndcqu ile inci 
Sion elraiingc persists and ixiibemiit pranu 
lations form the presence of a s(qiii.slrum 
should be suspected Unfortunatilv carh 
\ rav studv gives little information as to 
vehether necrosis has taken place 
Tlie veoiind n held open with pctroJatuiii 
gaiirc or gulln pcrclia tnsuc The elniii 
slioiild be left m placi for two or three ilae^ 
\ hot wet boric acid dressing is ustiilh 



helpful If a se<|ii(.sirmn has formial it nui<t 
be removed If nil drad bom is removed 
the wound will bcal pnuniilK b\ graniila 
lion 

PtRON^CHIV 

I’aronvcbm is a (Oinim)ii iiifi-clion and 
inaj be cxlremilv troublesome unie s it n 
tcives prompt surgical treatimnl Itiocii 
lation takes place through a lorn hang mi! 
or some other slight wound and extends be 
math the fold at the lateral border <1 tin 
nail (paronvclua) Slight swelling jnm and 
tenderness develop and there mav Ik red 
ness of the skin A small mei loii parallel 
lo the edge of thi mil made at this june 
lure mav disclo t a drop or two of pus 
and the wound will heal with no fnrtiicr 
Iroulile If luglcclca! the infcxlioit follows 
the path of least rcsislaiin and burrow i 
around beneath llic c|>onvrhium and ex 
lends bemalh the* root of the nail detach 
ing It from its bed (subungual nliseess) 
Pus max crape beneath the cponvclmim 
•hf^b J\M\ ty* 




IMKCTIOTJS GANGULXF OF «5KTX 


gi\cn in dlMdtd doses c\cr\ four hours OAet 
the rtmamiii 4 IwenU four hour'. After 
lwcnl\ four hours the initial do«c is re- 
duced h\ one tiiird and on the thiril dnx to 
one half This nnmlcinncc dose was |,i\cn 
for three to five davs after clmicnl cure cn 
sued to {irevent rthpse Older children and 
adults were given smnhr trenlrncnl t\ccpt 
that the dose was calculated at 1 Gm for 
20 pounds (0 Ivg) of bodj weight for 
Iwentv four hours The average sulfani] 
amide level m the blood of 191 patients de 
lerrajned fortv ciphl hours or more after ad 
mission was 5 8 mg per 100 cc Vaccines 
internal remedies injections of anllstp^lt^ 
and applieations of conlratfdt coJJrxbon out 
side of the advancing mai^’in have little if 
anv, value Cold bone acid comprt ses are 
gcncrallv comforting Svnimcrs and Lewis** 
believe Ihil the streptococcus antitovin 
marks a definite adv ance in ov crcoming the 
disease and reduces il-^ duration fO per cent 
and its mortalilv 10 per cent ^^anv oh 
servers" have reported prompt improvement 
with roentgen Iherapv V lirge percentage of 
tlic patients so treated bctome afebrile m 
from twelve to twentv four hours Nightm 
gale and Starr” in an experience vvith over 
180 cases of trvsipelis in thildren liavo oh 
tamed verv encouraging results with ultra 
violet irrnilialion 

riiFDFmcK CimisTonuai 


IlErEnrscEs 

1 Hoe 1 aV ® irpojil r<t 4 1 i 

pi la n H ‘'ail dors Co, lOJS p 10’ 
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inte e»l 5 It laldjliia V\ 11 ‘'aeii \ r« Co 1010 p 
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\iin III Mrtl lOH 
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3 1 1017 
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Am J Rociiljwn I lOSI 


II ViRt III sale L M, ant^larr J\M-\ 70’ 
"61 lost *?«• atx Mills II M \rr} Inlat S'" 
so 1039 

INrECTIOUS GANGIIENC OP THE 
SKIN \M) SUBCUTANEOUS 
TISSUES 

Gangrene of the skm and suheiitanenits 
ti««uo due to micro orgam in'* mav bi 
other acute or chronic The treatment of 
the various tvpcs dilTers markeelK and a 
delav in diagnosis results in a dtlav in m 
stiluting the proper treatnunt In the nniti 
cases n ehagnosis slmidd he made within a 
fti! hours but in Ihc chronic case a <lnf^ 
no IS mnv he safclv made within a few divs 
The diagnosis in acute gaiigrttu must fre 
qmntlv he made largclv on the 1 asjN t f clii) 
ital svmj’lonis In the cliroiiii forms tiu 
elitucal <lMt,nosis must he fortified hv care 
fill Inctcriolouic sliidus 

ACUn GWGULNL 

\cule mfecliou' gangrene niav he divided 
into tvTo subgroups of grcil iiiiportniici, 
These differ in so mauv h*aluris tint lliiv 
should not he confused The hr«l is nh 
tivclv tommon ninulv gll^ gangrene The 
second Is rilalivclv rare namelv Inmolvtic 
sirtplocoecu- gangrene 
Ga<5 Gangrene — ft is gangrene not mfre 
<|U(ulIv develops in a deep piiiiitured eir 
laccraleil wound which extends elown liilu 
(li< musefe oinf carries with if sii(h f<»re/gn 
hewhes as elothing missiles powder or slriei 
tlirt U is therefore common in war woiimh 
A large proportion of the ca<es of gas gm 
greiic ill civil jiractue follow ceimponnd frae 
lures Oecasiemdiv it ileveloivs ifltr the am 
jmlntion of gingrinotis lower extrcmitie's of 
n eliahitjc or arterioM I« nitic patniil 

6iimptoiin» — The dise ise u inllv hegnu 
with an ahrupl n e in temiM ntiire ntid ptil e 
rale There is general malu«e marked pros 
Imtam and resth'sncss ns well ns apjirchen. 
Sion The pulse rate approaches 1-*<1 and the 
temficraturc 10*1® to lOo® I Hure isu«infl\ 
an inenase of pain in the wtuin I 

Sij 7 «» —1 \amnntion of the woun ! u iiallv 
re*e il> swelling a ml ceh nia with retiric ■* am| 
nciiU Irndtrnoss The skm at the wound 
margin fir«t Ijccoinrs reel then dii kv, then 
dirk aufl nciroii loiic nhi}r thr ruhlriicii 
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area aw from tlu margin tnkca on n \el 
Iowh!! brown or hronrid Iml If llie di*>ca<5e 
«preatls c'clcnsncK in Ihe mu^irle tlie gan 
grtne of ihc akm margin slowK nihancc:* 
hut it does not appear m isolated patclus 
iwaj from the margin Gentle prts>.ureoii 
the m irgins of the wound will usunlK pro 
(luce a sanguinopurulent cxudili iii which 
gas hubbies max be seen A ‘■mear nindi 
from this exudate will almost nnarnhlx n 
xeal numerous large gram i>o>ili\( bacilli 
Gentle pilpalion of the li-'sucs max rexial 
crepitus Tins max not hi npprccnltd in tlu 
<arlx stages luit after it appears it max ad 
xanct aiipreciahlx from hour to hour An 
\ raj film will frequcntlx demon^lr^lc gav in 
the tissues exeii before it can he fell It max 
also he heard with a slllho^toI)l To an ex 
pericneed ohserxer with a ke-enlx di'crim 
mating scn«e of smell there is a characlcr 
istie acrid or mousx odor 
Pathohoi/ —Tho spread of the disease is 
chieflj m the muscles It max he coiifineil 
to a single imi«cle cxtcmhng from the 
wound margin up to its origin leaxing the 
neighboring muscles free hut usiiallx it 
spreads up the neighboring groups as well 
to a xarjuig extcul The muscles become 
soft mubhx and dark rc<l and microscopic 
sections show fragmentation of the iiuisch 
fibers with ga« bubhlcs large numbers of 
gram posilixc bacilli and a iKiucitx of fixed 
tissue or xxniidenng cells (Sie siclion on 
llaclcnologx of Surgerx ) 

—There arc four different spe 
I les of spon'-formmg anaerobic bacilli e»f the 
gas gangrene group which are pathogenic for 
man and allhough Ihtx ran lx occur in pure 
eulture m gaitgrtiious processes thex arc be 
liexexl to be nbh aloiit to produce the gen 
ml and hxra! sMiiplnuis of gas gangrene 
and their specific toxins max cause denIb 
The nio>.t coniinoii of the gas gangrene or 
ganisms is liactUii^ arro^nirj rajiulatii* 
{Clo^tndiitm icelchti) The others an It 
OfdeTnaticna (C noiyi). 1 ibnon srplu/ur 
(C oedematn inahrjm or C septienni) and 
It tanlfUti (C stmMht or C ofdnnatoules) 
Occasioinllx one sm an cniphxsemalous 
infection in xehtch none of the jKitho^enie 
sjKirc forming bacilli arc found In such 
e*ase*s smears of the exudate show onJx ceicci 
nnel gram tiegalixc liaeilli Cultun*s xiel I an 
aerobic slrcplcK-occi nml cither aerobic or 


nnaerobte gram ncgatixe Kacilh Tlirsc iii 
fcclions gentrdlx spread much more slowb 
than do llio i due to gram posjint binlh 
Trcaiment — If the signs arc untiiislak 
able or if in eloiilitful ca<cs large gram 
IHisitixc bacilli arc numerous m the stm-ir 
immexlnte opentixe mlcrxenlion is of ul 
most imporlnncc Tins proeediirc should not 
wait for Ihc eullural dclermmnlion of the 
organisms The wound shoiihl be comph lelx 
exciseil nml all foreign bodies nml iiecrotK 
hs-^tic should be nmoxed Imlixubnl mu> 
chs should be cxplorcel and anx uiactne or 
dexilalircd muscle tissue remoxcel ^^h(n nil 
tilt inxoixed muscle that c^in «afel\ be res- 
moxid surgicnllx has been cxciseel the 
wound slioiild be flooelcd xxilli a crcainx sus 
pension of sterile (Du Ponl’s motlicinal 
grade) /itiL peroxide (now di<tnbiiled bx 
both Merck and Mullmckrodl) in sterile ehs 
Idled water and then picked liglitlx with 
gauze or absorbent cotton «oakr<l m Ihi' 
matcrnl This m tuni is coxcred willi a 
thick hjer of cotton sonkctl in dixtillesl 
water The whole elrc«smg is snlcd with 
petrolatum gauze to jircxent cxapornlion 
This elrcssmg should hi elniigeil dailr until 
the anaerobic organisms haxe. disnp|Hnrcil 
from the wound If the di ease is diignosol 
boon after its dexelopimnt nmpiitnlion u<u 
nllj IS not mdicatea] unless (here, is a com 
IKinnd fnclure Gas gangrene niiti'inim 
shoiihl be usi <1 III large quanlittes Dci>eiulin;: 
on the scxcritx nml extent of the infeclmn 
txxo or more tlu rape utic doses” sliotihl I** 
gixen intraxiiiousK ns soon as the dngimsf. 
Is made nml rejHale-tl txirx eight hours iirilil 
tlicre IS defiiulL subsidence of local and gen 
enil sejijptoms If it is not jmssiblc to di 
lermine bx culture wlnl organisms art pn-s 
int a polxxnlent strum should be usere! hut 
if an ninlxMs of the llora of llie wound ha* 
lieau innele tnnrc specific anti enim ihoidl 
Ik nelniini'tertd m subsceimnl treatments 
ncccnllx fnxonble results hire leen re- 
jKirltel frtmi the use of roentgen llifnpx am! 
nl-o frtmi «ulfalhnznk m ca»es ef ga* gar 
grene Om bumlrcel roentgens to the affecle*! 
art-is twice a dax for three ehjs » the adn*- 
e-at« el ilosc of x rax s Slilfnlhwzole fhn il 1 1*^ 
gixen in an initial dose of 4 Gni and I-' 
Gin exerx four hours thennfler until tic 
infection IS iimhr e-onlrol Its xahie m tl 
cases has not bet ii ch-arlx ilcnum»lrat«tl a* 



INI ECllOUS GANGRFM OF SKIN 


jet For the present, one would be justiGccl 
in ‘Khocntniji these forms of trentment onK 
in conjunction with ndcqmlc surgicnl treat 
inent Rcccntlj penicillin his been U'^ed 
witli (ncourigmg results but succt'i-,fiilh 
onlv when gnen in huge docec of 50 000 or 
c\en lOOflOO units c\erj two or three hours 

Hemoljtic Streptococcus Gangrene — 
Since tlie authors first report in 102t thi'. 
infection his been dcscribeil b^ seceril oh 
seners Ihis disease ma\ occur following a 
deep wound but is more Iikclj to follow a 
mucli more truial lnJu^^ sneb as a scratch 
cut or h\podcrmic injection It gtnenllv 
occurs on the eitrcmilies but ma\ m\ol\t 
part of the bods In the earlier bUra 
tiire some of these cases were dcscnbtd as 
phlegmonous or gangrenous trjsipclis Iml 
there arc striking difference^ between the 
disease and crvsipcl is w Inch w ill be brought 
out later 

Symptoms — ^Thc disease is thnrncltnrcd 
bj tlic sudden onset of pain and swelling at 
the site of the injurj The temperUure gen 
inlK docs not rise to oitr 101* or 102* I 
isccpl in rare instances when the illness is 
ushered in with a chill Then the tempera 
tnre miij reach 101* or 104* F On the other 
hand the pulse rate is rapid frequonth nji 
pro idling 120 I’rostration is mirktil l»ut 
instead of irnlubihts there is iisualU 
marked lassitude Uie jnlieul Incomes m 
different to his surroundings md has no ap- 
pnciation of the scsents of hts illnos 

Siyn#— itlim IwenU four hour'* Ihcjiart 
(iccomes red hot swollen and lie as \ and 
while at first it nia\ be sen painful it liter 
becomes numb or anesthetic The reduces 
spreads rapidli during the first two dassaml 
ma\ be \cr\ marked but the margins fide 
out into the normal skm anel art not niscel 
as in crjsipclas On the second third or 
fourth day the paihoytiamonic sign of tki 
{Iifea*e appears Jh/s should be walolud for 
mans acute fuIminUmg inflimmalion The 
sign IS a elusks coloring of the skin appear- 
ing in a small inirplidi paltli with irriguh- 
and ill defined margins It mas be some dis 
tnnee from the jiorlal of enfrs It has nl 
first a bluish tinge whieh mikes it distinct 
from the brillrmt rcdfic<s of the «iirroiimlmg 
skin the same lime a large blister or 
liulla inav aiipiir oier this iliiske area or 
somewhere else on the red iiirlieo TlK<t 


no 

anas mat evtend \cr\ npidh and changes 
Ml lliifii mai be «ccn from hour to hour In 
iintrcatcel patients about tlie seicnth oiglilh 
or ninth das if the patient «urM\cs this 
necrotic skm becomes more sharpU demnr 
ratcti from the rest of (he skin and a fittfe 
liter partial separation takes place along 
the edges 'Metislitic foci mi\ dciclop in 
the lungs or joints or elsewhere m the bod\ 
Frequent sites for these tnclistalie h ions 
arc the subciituicons tissues usuillj with 
out gangrene In a few untreated pilicnts 
the process maj come to a stntulslill about 
the end of the second week and large 
plaques of necrotic subcutaneous fat im\ 
cparale beneath a rclnli\el\ normal skm 
Bui n> a rule if no treatment is gimi tin 
case goes on to ripuIK oeerw helming lovt 
inia with septicemia extensive metastasis 
and death 

Pathology — This disease is cssciilinni a 
gangrene of the subcutaneous tissue with 
stcondan ganp,rcnc of a part of the o\tr 
King skin resulting from thrombosis of tin 
skin arteries which pass through the slough 
mg subcutaneous fat The subcnlniie'ous gan 
l,rciic mn\ e.\tcnd for a long distance bei nnd 
the area of skm gangrine but Inrdlv cser 
axtends down into tlie muscle or bon( unh ss 
the original wound carries it to Ihcsi deplh>. 
The blood culture is positiie in about half 
of the cases 

rtiofoj!*/ —The hcinolvlie streptococcus is 
alwa\s found on atrolm culture in tlu'O 
casvs and in the gre“it niajoritj of nsis it 
nnj be found m pure cnftun out in the 
ndinncmg margin of the iulieiilamons ne- 
crosis as well ns m the blister or bultar 
fluid Bejond the limit of the siiIk nluneotis 
necrosis there is a zone of mlin's> nnd 
edenm which jitlds a sterile ciilluri. I^itir 
when the gangrene sepamttH other organ 
isms nn\ contaminate the ficlil but ti«nnll\ 
do not spread wulch It is nimo I iirlain 
(lial lliCM nsvoci lied organistnsqdav no jvirl 
in the di\ilni»nuiil of the disuse nnd that 
ills III fact a pure lamoUtic sinptococcus 
inflation The mpiditv of its deviIoptiMiil 
ami the extensive ntcnisi* which it cnu»t‘s 
►ntge^t that the jvcculmr chnriclirislus of 
ilic onset of the infection inav be due to a 
Iiepcrscnsilnils smiihr to the 11170110 
*ir to the Arthus plicnomcnon 

Trcolmcnt.^ — As soon ns the diagnosis lias 
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b« eji nndo, pcnicillm slmuJfl bt* pn cn in d/)«t*s 
\nr.Mn" from 20,000 lo 30000 iinU< otrj 
Ihrcc hours Surjiicnl Ircalmcnt «liotihl not 


mmi-hcfl ami the cxlcnl of the 

skin necro'is will bo prcalK inrm«ct] Con* 

Irarv to the u-inl procoilure t itlicr in rr> *iji 


Table S — I>irrrjirvTi»Tio\ or Ctsrsor Vrerr Otvrnrst* 


Name 

t (mtoRV j 

*'\nijrfoma(i I 


Trratmrnt- 

(taA 

DrrjiwoiiiMliiitormivtr 

Gfatn prikili\T*jiorrft«r>* 
iBR anarrot ic rmU. 

0<Ta.«ionaIl\ aaiPtobtr 
*lrr{lorocrj in aA'on 

ahtm siOi aembic <>r 
■naprfil ir pram W-pa 
li\r 1 nnlli 

JjirU «!f> rlopnif nt of 
xanou^ kiii«{< «f 
riatpti liartpna 

1 

^im! Iri> t>n.«rt l*rofoun<] 
pptu*raIinm|i(ntR«.IIip}i 
fpvrr. npi<) {mW. ap- 
{irrlmi'ton. imtxt ilitx 
HrbhxrK null local 
*ipn« },tfr»tp(l mlnro 
Avrilhnp ami olrtna 
< f »Lin Crepitation 1 
I)a*k\ notiiMl Riar*j 
, ptfM Itronrmpor xkin 
^ Liniitral panprrnc 

1 

1 

1 slra«iTci!catb i f mu*- . 
cir Filler' 1 rr Vrn In 
pii formation Max ! 
*pn ad «{io1e Irnplh of . 
a Jinptr mu'clc 1 tu : 
datofoaded Mrltipram j 
;>o«itixr n»l< Ilcta-| 
tireJx few pu« rrU« | 
1 Nrpxtixr clicmolasw 
for Iruktx*} tea 

IViinjit oxxrralion lU 
moral of all firnr> 
iKxlics anil dead tit 
sue Cotnjilrte dr 
bn«Ictnmt of noni-A 
I>4{Ij flonrhnpof irti-f'*| 
«»t!i a mtrr taifm 
Sion of Dll I\>nt nml 
H-iiul pradc ii n* |yr 
oxide 

l,arlx adminiitration rf 
Lirpr qtLXtilllir' of 
|Milx valent Of •(■-ci'c 
senim 

Dpi H'lnuiin Urveflx^-t 
\ rax*. 

^ulfxllituole or sulfi 
diaxtnr 

llrniiibtir 

fus irinprtnp 

^uj'prfinal •<nin<l 
I’urpciihurcofbffnol'l , 
K atrpplfcocrto 1 

SootlicpliiKlPfiaof blp ' 
omirrtnce of a fpw 
otlipf njircKi af trr pnti 
pirnoiw »kin Iiai »pj>- 
aratnl 

1 "suMcn ocoel Ilrlitn<“ 

I Iv iBiW prienl atmj*- 

! |«m< lo* texff but 
repi 1 |>ul«r lAMitwic. 
mijiffffpncr. aoiono* 
Icnci* Xbminp ••■wl 
»ipn.« i Ltretne ml 1 
nrnA ami niema nith 
< lit aliarp marpn< Ir > 
' rrpitirilu'kx armaoti 
•<.ci 1 x 1 llurJvrfuiirtli 
<bx lUutrr* alwl 1 <)l 

lar Ita| mIK tlrxrl<>i>- 
II prxlen*ixepanprrnr 

1 

) 

l»tm»ixp iircrrww of; 
•iil'Oitannim lixix^ 
ail!) a «ti)c tonr of 
sIcnV nlrina l>ejond 
thf limits of iirmnix 
Hravx rxiilatioii rf 
fluid ail 1 fx l> mor] !ir» 
fiurlmr' at finl atid> 
Lxtrr Ixrpr mtnrnii 1 
rfrsr pbaprxte» (Lic- 
trna found all Ihmiipli 
tbr trcTDlK xuUni 
lattmii' fat and in tl r 

1 lixtpT' and 1 ullae 
'nirortilio'i* of some of 

1 Vx»l rr»«rl« to oTrr 
Ixinp »Vm, nbich lie* 
mino' panpmu u» 

IVninpt operatwn I/n p 
Kiooonr (o llip I in it 
of tlif »»1ieii‘i irt u* 
nrcmtit llelnite of 
all lenxi xi llenoval 
of iiem III lix'tie •« 
soon ax pirttille «i[*i 
■ minimum of 1 lenl 
inp Ii 1 applical >«» 
of nioitt beat us’if 
suliii lei if tif teL'ul 
ti« Then DaVm’i *v 

lutii n tofarorseiar* 

tion of tl e s! Ills’’ 

IVnieilUn 

'*iilfamlimxle or sul's 
dtasine 

•^m pmftinp if ibfo-* 

' itexlenrjxp 

1 n.inUi 

''uprrCtiaJ •niitK! I’tirf 

cuHurc «>f limuljtic 
iilrrplnr»>eclo *•' 

xoriatnl bactroA. 

“•Ufl len i>n«ef I*n fowxl 
prtifTal»vn*}*trfi 'Cl ill 
Hipb frxrr lUtil 
|Ki)<r kintrrlicioxm 
Jmlal »J>t> ®lia}> 1 ut 
»tcs 1 U apirailii parra 
(if rT*!nr»« ailh little or 
m •vrllii p arwl <t V r 
fa Imp in ifir rmtrr 
*^arj» fai*«I marpin* 

"“I pblurrlliiisaniltliick* 
rninp of xkin. \o nlo* 
ma of suliciilann’itti 
fat Ilartrna in and 
l^xtxi ladvannnpcvftr 
ami n 1 m rrntrr of 

1 Nr» ojiervlu n '“•» *l S 
Jtenl a|>} beat n* 1 1 
Irax) let lipbt Vtuj 

1 in »rxerr r«*r< ^ 

'‘(jJfjintlii'iJ'le or ’* 

diaxitw. if ti'}r4Vl.Vt 

ttdulion It It t ttv<! 


• Mfknry 'Hirj:, 4* OlM 


b< ilchjotl nn hour after the iliapnoMs Ins 
Iircn mule If it js lUliAnl for tw»nt\ four 
hours aflir the palhopnomontc sicns nppmr. 
the clnnccs of nx^o'crj ttill b«' pTfilh fli* 


ctis or «n strrplocorruA celliihti'» of thr onli 
«ir> kiiul lonpitmliinl ittci->ion« *.110111 
rnvlt at onn through Ihr miisniioiK arrt 
and ‘hoiiM t xtind in Uith dirtctioiiA pi't 




INFECTIOUS GANGUEM OF SKIN 


121 


^oncl tlie limits of tlic subciit'incous nccro 
SIS The cfTt.ct of these incisions is to rclic\c 
tension md to dnin at leist pirlnlls, the 
iinohcd area \fter operation hot water 
sonks or hot poultices should be uswl im 
til the cellulitis subsides This usualK re- 
quires two or three da\s I hen Dakins fluid 
should be applied b\ means of tubes or fre 
quentlj changed comprt<:ses to fa\or the 
rapid separation of the slough Each ilaa ns 
much of the slough as can be remosed with 
out bleeding should be cut awa\ Sulfjnil 
amide bj mouth in an initial dose of 0 Gni 
and 1 Gm e\crj four hours thereafter 
should be gnen until the infection has come 
under comjilctt control 7inc pcro\ide is not 
cfTcctuc in this condition because the e\ 
tensive slough prevents adequate contact 
Differenttal Diagnosis —I ulminating tv pcs 
of gangrene fall either into the gas gangrene 
group or into the hemoh tic streptococcus 
gangrene group The} should not be con 
fused for iii the former the injurj is almost 
alivajs deep and the invasion iv lirgtlv in 
the muscular lavers with gis formation and 
crepitation both in the mu cles and m the 
suhculanooub tissues while the skm is rela 
livcU free In hcmoUtic striplococciis gan 
grciie oil the other hand tlic iiijurj is nsu 
iiUj supcrUctil and the spread is almost a! 
wa>s 111 the subcutaneous tissues with carh 
involvement of the skin and without anv 
crepitation In gas gangrene the general 
svmptoms art alarming and the local signs 
uhtivcli mild In hemoljlic «;lreplococciis 
gangrene the loe il si„ns are alarming and 

the gcncril svmiiloms relalivclv mild 

both infectious are jirinmnlv due to sjHCific 
orgamsm" infection mav be rtndereal more 
Mvtrt bv the as-ociation of other bacteria 
However in llic ca«e of gas gangrene thoc 
organi'>ms generallv gain a foothold at the 
‘•amt lime eir bi fore llic organi*'ins of the gas 
gangrene group whereas with liemoljltc 
slreptocoecu> gmgrcnc the licmolvlie strep 
toeeiccus is alone responsible for the inilia 
tion of the infection and '■ecoiuhrv euntnmi 
nanls grow onU after there h i- bean a break 
at the margin of the gaiipri noils portion of 
the skin Slaintel smt irs of the exudate in 
gas gangrene show manv grim positivcrods 
while 111 sircplococeus gangrene the ixudalc 
t'ontains onU gram positive diplococci or 
short chains 


Ilcmolvtic sireplococtus gangrene ha< 
been frcqiicntlv confused with trvstpilas 
which Is likewise caused bv a hemoh lie 
sircplococeus but ccrlnm fealiirts sharpiv 
distinguish them Tliev mav be diflcrtn 
tialcd be rcrcrence to tnlile 2 

CIIKOMC GVNGRFNE 

Cases of chronic mfeclioiis gangrene mav 
be separated into four important siibdivi 
sions ^^hlIc all of tin sc groups are cliarae- 
Icrired bv some distinctive clinical features 
il seems certain that in each Ivpt the char 
actcnstic lesions arc produced not bv one 
orgtnism as in the acute casts but be a <pi 
cial eombmalioii of two or more organisms 
These diseases maa tliercfore be ealltal s\n 
ergislic infections Thev mav be tonveti 
itiilh named ns follows (1) ]w-{opcrntivr 
prOe.rcsstve bacterial svncrgislic gangrttie of 
the abdominal or cbe-t wall (2) gangrenous 
impetigo (ccllnnin) ( J) fiiso«piroclulnl in 
fection of the skin and (U amebic infi'elion 
of the skin 

PosloperaHvc Progressiv c Ilnctcrial 
S>nergislic Gangrene— One of the mot 
striking c\nnij)les of chronic gangrene of tin 
skin Is that whicli oteasionalh follows the 
drainage of an nb cess either in tlu ptnlo 
iical cnvjlv or in llie chest 

Si/ni)ioms — In tin majontv of the cosis 
which iiave been rii>orttd the gangrene has 
followtal drainage of a pcnlomal ih<ress 
Usimllv there is verv little general real linn 
nianireslid either bv fevir nr nmmit and 
lilt patient remains ni fnirh giKuI gent ml 
condition nlthnugh ns the jirociss goe^ on 
he IS gmduallv worn down with di-nnimgt 
ment and i>aiii About the cud of tin first 
or second week after operation the patunl 
and the doctor both rcahrt that all is not 
well with till healing of the v\ninnl T/ir 
wfto/e rrj^ioa becomrs crquifitrl / trntlrr 
This symptom is an outstanilmg frnturr of 
the dneaie At first the wound becomes ret! 
sTvolIcn iiml tenilir In a few d ivs tlu wound 
linrglils or the slttch holts develop a ear- 
btiiictilnr indiiraltal necrobtolic appearance 
The center of aetivitv becomes purpli«h 
while the otiltr mne takes on a briHwnl red 
Within n few davs the imnihdi arens wi Icn 
and the part first nffi'ctnl bwomis franklv 
gingrenotis The color of the dead «kin 
changes to a dirlv gravish brown and the 



im ^KI\ \M) SLKJACl \ r TISSLl s 


•‘iirf'in >s iliill liki suf«!i Inllur Tin purplr 
jonc 'pifn*!* into tlu nil nml n*« 

It ilfM-s «o the <l.in hwinir** ni'iil nhmc llit 
nortiinl ‘ikm lt\t! Tlic c»ntm! of tin 
purijli rone toward the (r»n>.reni h '•InrpK 
«Ufin«l but irregnlir nii<l cnnnttd On llic 
outer «idt it fades ofT into tin reil 7nni niul 
Ihtttns to tlu IcmI of the iinrnnl •«hin Tlit 
jinnKritioti* «kiii reiinms firinlx adlurtnl to 
tlu puqih 7nm and lucnmt'' itnihrmiiud at 
Its fret nnrun hut tlu rt h m r\ little if nn\ 
imderniininp of tlu normal 'kin \' tlu pr»»c 
nchanccs the pancreiimis 'kin lupufii' 
on lb. inner inarcm lenMiip exposed a ha«i 
of pramilalion wliieh ^.raihidU tidarpeN 


FUoloqij — In mo I tf tin catt' rxi*ortcl 
m llie lilt ratlin onh rtuilinc hactenolopir 
studies wtn inaile hut when careful an 
atrohic n« atell at nindiii nulhod'im ii'cil a 
iriirnwirrop/ohr uou licitio!yttc utrcptotocci i 
mat Ik foiiml in pun cullurt at tlu jK'ripli 
<rt tif the h'loii not onh in tlu ret! zone 
hut orca'ioinllt jU't hetoiid it in tlu rrla 
littlt normal ti' ui' In tlu jran.:nnou' li 
Mie itM-If till' orpani'tn i< fomul to hi a'M»- 
cialetl with n lumoKtic ^taphi/locorctu 
atirfus Wlitn tlu <lrtplo<a)etiit or ^lap! 
tlococttis i< injeclul m pun tultun into 
nnimnl' no It 'ton h produetd hut when 
half 4lo<(' of (aril orpini'in an conilmin! 



I'litholooy -—The Ii'inii it t'<i ntialh n ne 
(n>'i< of the «»kin The de'tnietion tf the 
tlermi' i-t not nlwat H romph ti and Inn and 
then “ome tleip nlaml' of » pillu hum from 
'Went plant!' or hair fol!iiIi< mat ttnrl 
iwlclu's of repnit rating 'km In tlu pan 
prrnniit rone all of the li uc« an homo 
C**ncou'l\ nrcnilic and ma"e« of n>cii in 
eliMtcrt and rhaiU' mat he found In llir 
pTir|>lc rom tlu re i' talnua ami n thn*i in 
filtralmi with wamlinn^ <tll« lien fewer 
orpani'iiM an pre<cnl am! thet apptar in 
•liplo feirm and m short rhain« In the ml 
rotu there n ht)trrtnin an I n ftw di| lo 
rtxTt 


anel injetled a paiipnnout prtKi't ii'Utlh 
detilop' which will fprtnd eliiniip the course 
of flint or four tlatt nml fsimulate to a con 
'itlerahlt ihpnT tlu Ic'ion m man TIiH h"* 
Item npeatctlK mufinned A\ith the thn 
on»lralion that tht«t organism' mn ti 
'omethinp lopetlur which thet cannot 
jiloiii the Ihrtirt has hetn adtanicel Ih* 
till eliMa»e H tlu rc'ult of a ntufrindic a* 
tie n of the two nr^ani'Ui' tlu non hciin hi 
niicfevarnvphihe 'tTcplncoecijt hemtf the c 
M iitial eirpam m in tlu rone of aih anet at 
III 'onie wat prtfi-ann^ the proiind for tb 
panentintit action of the 'taphtNa*' 
tut Tlu 'In j loefKTiis i« ilmo't ce'lam! 
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«itn\C(l from the intcstiml tnct 'nbile the 
stiphylococciis mij come from tlie pnluntH 
skm or from the air 

Trc(iivient—\n most of the riportul cn«e\ 
the origmni uoiiml was pirtnlb closttl with 
tension’ sutnrc« Such tissue tension in the 
jircseiict of contamination im\ h i\c K\orc<| 
the cst ibhshmcnt of the mfcrtmn This siig 
Rests ns n prophshctie mensuro that ill skin 
wounds should be left unsutured when n 
peritoneal nhscc'^i chronic emp\cma or lung 
ibsctss is drained The chronlClt^ of this 
condition has afforded the opportunit\ of 
Irjing to cure it b\ mans methods Certain 
of the reports rtflcct tlic mgLnutl\ and |kT' 
••jsienre of sxit^iojis m aJJ sorts of 

thcmital and serologic agents hoth genera 
illi and lotalls in the face of a baffling 
problem In almost c\er\ ca«i. conser\ali\t 
milhorJs mcJudmg locil txcjsioii of iJic gan 
grtnous margins liaxc faded to chtek lli< 
ad\ance of this process but radical rtmoxal 
of the lesion including the otiltr rone of 
redness either with the knift or with the 
ijiutcrj, Ins almost in\nrial)l\ rosullid in 
prompt di appiarance of llu di c «s« Ster- 
ilized mcdituiul grade /me piroMih sus 
pended m distilled water and applied after 
the excision helps present i rtcurruict of 
the infection Under its application gramila 
tions soon npjiear Tlie defect left b\ Ihi' 
radical optrition max linn xerv quickh bt 
restored bj skin grafting KccttilU the an 
thor Ins treated two patients sxsltinienlh 
with ptnicillin with prompt and complete 
subsidence of the inflammation spoiitaiicoiis 
scpiralion of the gangrenous margin and 
progressue Jicaliiig xxilhoul the ueces«it\ for 
wi Ic excision 

Gangrenous Impetigo (Ecthjma) — 
For a good nnn\ scars reports lia\c op 
penred in the hleralure describing a chronic 
gangrenous disease of the skin apiH*ariiig in 
imdernourishtd per on- hoth xoung and 
old who were gtneralU in a low stale of 
nutrition and were friaiuentlx MifTcrmg fn>m 
recurrent attacks of d\scnltrj It has been 
gixeninain namcNbx dermatologists amon„ 
them eetliMni jnokrnn gancraeiio um 
impetigo gangrnniosa and diniiititi'* gan 
gricnos.1 

Si/mptottix — There art \iT\ few semp 
toms with tin ohm t of the infection Crop- 
of \esicffs iippiaf vhn'h < nm trccvfffK ffff 


H 

tiilouR nnd then frinklv gaiignnous \» thi\ 
progress fhex become moderateh or sen 
ousl\ painful and tiu patient is const lou- 
of fc\cr and mahi e This comhtmn mae 
last for months or xtars with exacerhations 
and remissions I reqiicnlle a crop of small 
fresh gangrtnou- lesions nine dtxtiop after a 
rccurrcneic of diarrlua or eolilis 

Siyns — The lesions are iisinlU miiltiple 
and -how \anous stages of dee clopmtnl one 
lesion following another in rather rapid <ue 
ccssion T1 k\ oeiur mo-t freejuuille on the 
scalp face and nhilomtn but iin\ be found 
on an\ part of the bode Tht\ gimnlle 
start as smill \ Chicles surroimdtal bx a reel 
zone The? cr»lir Ihc/i dtrk ^ati 

grenons and depre— id The lesion mcrea'c- 
m si/e shf,htlv ami occisionallN lwoorlhre*< 
iieiglilMiring lesions coalesce hut even Ihi 
eoaJe ced h'sions seldom mia-iirt more thin 
1 or ^ tni m diameter The distise i- con 
I igioii- and freipieiilh occurs m seeiral 
mcniher- of a fainiK at the «ame tmu I ike 
wist the piticiil mocnlates other areas ef 
his IkhJx \s new lesions develop the old 
ones freejiienth elr\ the lUTrolie skm conn*- 
off i> a «tnh ind a <car h left bchiiul Ihe 
larger and elttjHr lesions however mivtHr 
stsl for n long Imit The gangrenous center 
then sepanile- it the margin Icavmnanii^ 
<»f tlepres-id iilcenlion from the center of 
which the gangrenous plaque slnneU up like 
a button if this separates from its liase a 
titan ulcer is left which slnwlv heals 

rath<Aofjij — The nt'cro-is is relnlivelv 
hUperficnl with a base of gTanuhlions mhl 
tratcel with wandering eell- chicflv of tin 
large mononuchar vnrielv ninl wilti gram 
|K)-ilive COCCI in short chains and masses 

The cause of this di-ra-e. has 
been variouslv expliineel bv iliflcrtnl an 
ihors but several workers have regnfarlv 
rmiiid a hemolytic slriplocoreiis and a 
stnphv locoecus in the le-ions and have at 
Inbuleel the th'casi to a -vntr^islic uelmn 
of these orgnm m> ^\llh these two organ 
i-ms in eaunbmatinn snnihr le-ions have 
lutii preHluml m ntiimal- while pure cul 
ture- of either fiilcil In elo «o 

Trcaimrnt — "Most authors liheve that 
the inajeiritv of Ihe-e p.itie nts will n cover if 
gtiieml milntional me-nsiire- art in-tiliitrel 
anel if the u iinl metfiotfs of Ire-iting impet 
t(.f* tn rotiUntirt) 



m 
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Mirfirt In ihill lik( Nitnli Icatlur llu puq>lc 
7( ni «iiria<N miluml into tlip rn! nml 
it <loeN «o tin 'kill hot onus rai'Ctl nlM*\i llit 
noninl 'km lt\cl Hu ctnlnl of th< 
jmrpU ron« toward llio ^.nii^riTic i< 'liarpK 
definctl Iml irnsnhr and mnnlid On the 
nultr <idc it fidcH of! into tin ml ?mic nml 
flitleiK to the Icm! of the nornni 'kin Tlit 
pan^iiuius "ikm nmnms firinh adherent li* 
tlu ptirjtli zoiu and lutnincN umUrtnimd At 
il^ frit mir}.in but thin is \trt hlth if nn\ 
iindtrininm^ of tlu nnrinnl skin \s ihi proc 
i-ss ndtaneci tlu paiunnoiis skm liqiulict 
on It*! miur nnr,.in h iMiip <\j»o td a In^e 
of pmnnlntiim which i.ridiiill\ tidarpcs 


£.fio/o 3 j/— In mo I of tlu nst^s njiortoi 
III lilt lilinliin nn!\ roiiline Inctcnnlocic 
atiidiis Wirt nndi hut when cartful aii 
aerobic »'• well n« aerobic nutliod* art U'ctl i 
inierfMrrni fiilic non lumolytic afrc/>/ooi>cctjj 
mat hi fotind in pure ciilliin at tlu porijlt 
tr\ of tlu Ksinn not onh in tlu ntl rncr 
liiit octasionallt jiut brsond it in tlu rein 
tittit nornni lissuct In the pancmiotis li 
•UK it*tlf tliK orpanism is found to he a^o 
ciaictl with a hcmoltlic Stayf yhrorcut 
aurtiis ^Mitii tlu «lrijilocociiis or slip} 
tIociHtUs Is injitlial in pure tuUiirc nilo 
aniiimis tin lisioii Is produit-d hut when 
half doscs of i-ai h orpanisiu ire coinhincil 



t f ai T»i« •*1 I n crr»< vp l>arlpnal »»nptp«l p Fsntrrnp f ]|i »ir>e pmHt ins Nolp Ili» l»ti srma »t» U • 
•rt uiv! rt!mli« i » il jt»-« I rn It • lljptpnl • ir tull rr inii»Btpnp »urTo in lp«l hr m *p»I purj V n »i tti rtTM f't 
in spf n *rt n Ilngl I mt n i p < i i I* Ip fan g ff into imrnial A n 


/’u/?io/iu7y— -llu lesion i< isstnltalh n ne- 
i fo<H of till Am The lUstruclion of tlic 
dimus M not nlun\< cnmplclc nml lim and 
Iherr »ome ditp iditids of cpithcliuni from 
•wrat phiiils or hair follicle^ ma\ Marl 
|Kitclu-s of rtpfncratmp «kiM In tht pan 
irenous your nil of tlu ti-uuis arc honin 
ceneoiMlv necrotit and ma*«es of cocci iii 
iltisirrs nml rham« mav he foiiii I In thi 
pur|>!e zone then n nhma and a diusc in 
filtration with vanrhrmp tall- Ifcpc fcw<r 
orpaui'ins are pre-mt an I ll r\ npj>«ar m 
ihph firm an I m »! ort chains In tlu real 
rone thna* m htiKrimin ami a few i)i| !u 
rt»pct 


nml injtcletl a panprtuntis procv— u unit' 
dettlops which will sprr*id ditrinp thernurv 
of three or four da\s and <imu!alc to a cor 
sideral Je th pric the !i sinn in man Thu 1 
Intn rt|HatialI\ rniifirmct! ^^l^h the dm 
luislrali III that l!u«r orpatiKins can d’ 
soimthiup to^tthcr which Ihta cannot d 
done tlu th«»ra has heeii ndvanctal tls* 
tin diMA'i i- the risiilt of a «Mierj.i4t»e a 
lionofllu lwonrpani»m« the non hemobt*^ 
iiitcnKuroj lulu stnpiociHTUs hiiiu: 
stntial orpani m m the ront of ndsaucefin- 
in sonu wn\ pn paring lie prouid f« r 
paiipTtnoiK action of the 
rti* Tht stn plort>niis i' »h»o<t certaiil 
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lulous and then frankiv gangrimoto As thc% 
wrocrc^s thc\ be<omc moderaleU or '^en 
o^y piinfu! and the palicnt i> conscious 
of ft'cr nnd malaise Thi» condition m3% 
hst for months or %ear> with exacerbations 
and remissions Frcquentlv a crop of small 
fresh jjaiigrcnous lesions mav de\ elop after i 
recurrence of diarrhea or toliti*' 

StfjM^Thc lesions arc iisualK multiple 
and shott various stapes of dts clopnicnt, otic 
lesion following another in rather rapid sue 
cession Thej occur most frequentU on the 
scalp fare and nlxlomen but ma\ bt found 
on am part of the bod^ This ge^c^alI^ 
start as small scsiclts surrounded b> a rtd 
/otM. 'liw icwter then becomes dark^ gaii 
grcnoiis and dtpnsstd The lesion increases 
III Mn fllig}jtl>, ainl otcasioinllv two or tlirct 
iiiiphborinp lesions coihscc but et'cn the 
toahsttd lesions sildoni nitasurc more than 
I nr 2 cm in dumiUr llu (list isc is con 
( ipioits and frtqiientlv ouurs in sescral 
mciiilnrs of a fiiinilv al tin s inii liinc Lik( 
wist Uk pnliLiil iiioLulnlis oilier areas of 
his bod> As mw hsions rUvrlop, the old 
ones frcqiunllv' drj the mcrolie sKin tonus 
oK iiH n scab innl a mar is Itfl behind liu 
larger and ditpor h sinus. howLvtr, may per 
»i»l fora long (tnu 'Jlit gnngrtnous tciilu 
then Mparates al the margm luMUg u ring 
of diprtusid ulctrnlinii from the tcnltr of 
whitli llu giiiipruioiis plaqiu stiinds np like 
n hulUiii If tins mpnrntCH fiom its Imw « 
ciVurff ft’A'cr jvAft wAirfi hAiw^ funfs 

lutrosiH IS rtlalivdj 
sii|Mrfl<iol with a lms< of gramilalions infil- 
jrulid with wamlernig uIIh. (liKfli of tin 
mrg« inniinnmhar Mirirty and with gram 
l»»i(n< (Old III hliorl tliams and mansiK 
/Wio/of/i/.^'l la (auKL ()f this distnfi« has 
•m» xaiionsl) l^j,lallud b\ dilhnnl an 
Miora biu Kivunl workirn lia\t ugularU 
foiiml a {iimioMk hIti plnioitus and a 
Htiipli\lo(n((i]s ill till l(»i(,im am! Iuim at- 
InlMitMl th( (lis(as( to a sMnrgmlu mium 
of Ihu, mgniihms \\,il, Huh, tun organ 
{“mH ill (oiiibiiiiillnii Minilai j, slmm hat, 


d<rnul from the iriUslinnI tnet white the 
•.laplijlocoictis mac ronie from the jnlunl-v 

skin or from tin air . i «... 

In most of the n porud tiwcs 
tlx onpnuil wound was ptrlnlle dosed wrib 
l.iiMon ’ i-Mliirn Such tissue ltn«ion in the 
prtstnn of toiilnTiinnlion ma^ In'tfasorcd 
Ih, (stnbhshmciil of tlic mfcilion This sup 
g,s|s UH a prop!, ylnt lie incnsuri that all skin 
(Miuiiils should be left iinsulurid when ft 
rilomal nlisccss thronic < mpvttna or lung 
jiImcss is dmiiKil 'Iht chroiucitj of this 
(oiidition lias affordid llu oppnrluniU of 
tr\nigUitur( iL b> mins nutliods Ortftin 
of lli( n ports nlhtl the iiigt mills and per 
MslriK, of niirgfoiis III using nil w)r\i» of 
iIkiiikiI ami scrnloga iigtiits holh gciior 
iilly and hunllv in the fati of a haflhiig 
|ir<il)I*in In almost imtV lasf (Oiiscrvalut 
imthods hitlmhng Iwal ixdsinn of tlu gaii 
gnnoiis margins have fnihd to chcik llu 
achaiKt of lliis proriss but rmlidil rcinosftl 
of llu l(Hioii uiilinling 111, oiilT rone of 
riihusH (itliir with tin knife or with tlu 
latitiry, lias nlnmsl iiivariahh r< still, d iii 
promjil disapjiinrnmi of tlu dis<as, Sltr« 
th/ul mulunud gnnic /nu piroxidi siis 
lundtd III illsliihd water and afiplad aflir 
llu ixdsjiiii lalps pr< vent a rcciirreiu, uf 
(lit udultoii Uiuhr iIm npplualmu grniuda 
tifins soon nppiai llu drhet hfl lu (hw 
iiuhdil op, ration mas tliui \ir\ (jiiickl} l>, 
Kstnnd liy skill giafling IboutK the rii 
ihif Xv/,* in,'/ 

with pdiidlhii with proiujil and dimphlt 
niihsid, lit, of til, iiillaiiiiiiaiioii N(iont,itHonH 
Mpnratioii of Hi, j,ungr< iioiis nmigiii and 
piognssivi lidding wilhoul tlu lUdHsits fo, 
wide (xddon 

^ (bingri noiiH Im pi llgo (Hei Ii> inii) 
lor a g,io,l niaii> j,ars r, ports luivi up 
pditnl III ill, hi, ratlin dut rihiiig a throiiK 
gawpnmms doons, of ih, nkm appcnrmg in 
■rndtri.oiirldidl puhons holh \ounK and 
old wlui w,r, gduialK m a low slat, of 
milrillonaudwu, fnqmulls siilh ring Irnin 
nnirhiil allaiks of ,b«iii,i-\ || 

Kly iimai.Mmimshi . 1 , rnialologUu mn.,, 

[Zil.t 'l'»i,atIlU g«, 

'>'/»»/ b I In re m, yj.. 



IKFLCTIOUS GANGKENfc OF bKI\ 


«kn\c(l from the intc^linnl tract while the 
'staphjlococcus ma\ come from tlie piticiiF'S 
skm or from the nir 

Tnaiment —An mo t of tin r< ported ca«!t< 
the original woiiml was parlnlK clo'«td with 
tension' sntiircH Such ti sm, tension m the 
presence of contamination mn\ ha\e faxortd 
the establishment of the infection This «ng 
gests ns a propln lactic measure that all skm 
wounds should be left unsutured when n 
peritoneal abscess chronic empMma or limp 
ab cess js drained Tlic cbronicilx of this 
condition has ntTorded the opporlumts of 
Irjing to cure it 1 )\ mans methods Certain 
of the reports reflect the ingcnml\ and per 
sistcncc of surgeons in using all '-oris of 
chemical and serologic agents both gtntr 
alh and locallv in the face of a bafUing 
problem In almost c\cr\ ease conservative 
methods including local excision of the pan 
gnnotts margins have failed to check the 
idvancc of tins process but radical removal 
of the lesion including the outer /om of 
redness, either with the kmfc or vuth the. 
caultrv, has almost iinarnbh nsuUcd m 
prompt disappearance of the distise Sler 
ilized medicinal grade /me peroxide mk 
pended m distilled water and applied after 
the excision helps prevent a recurrenet of 
the infection Under its application gramila 
Linns soon appear The defect left l»v lhi« 
mlicrd operation mav then verv quicklv be 
restored bv skin grafting Ibcentlv the an 
thor has treated two patients sv '.tc/nicaJlv 
with jxmicillui with prompt and complete 
suhsideticc of the mflammalion sponlancou;* 
separation of the gangrcnoui margin and 
progressive healing without the neetssiie for 
wide excision 

Gangrenous Impetigo (Eclhvma) — 
For a good imnv jears reports have np 
pcared in the literature describing a chrome 
gangrenous disease of the skm ap|Karmg m 
undernoundicd persems both voting and 
old who were generallv in a low stale of 
nutrition and were frtqucnllv suffering from 
recumnl attacks of dvscntcrv It In«* been 
given manv nimisbv elermatolouists among 
them exthvmii pvoeUrnia gangraeiiosuro 
impetigo gnngratno'a and elerm»tili> gm 
graenosa 

Symptoius — There ire verv few simp 
toms with the on<il of the infection Crops 
of \i>icles appear whieh soeui beeonu piis 
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tiiloiis ami then fnnklv gangrenous As the' 
progress tljcv become modcntcU or sen 
ouslv painful am! the patient is con*ciou' 
of fever and malaise lliis condition mav 
list for months or vtars with exact rintions 
and rcnusvjons I rcquenllv a crop of small 
fresh gangre 11011". lesions nnv develop after a 
reciirreticc of elnrrhea or lolilis 
Stgns — ^Thc lesions ire usuallv muUipU 
ind show \nrious tages of development orn 
lesion following anollicr in rather npid «uc 
ct"".sion riu\ otenr nio^t fnajiunth on ihf 
scalp flic and nhdomcn but nnv be found 
on anv part of the hodv Fhev generallv 
start ns small vesicles surrounded bv a red 
zone The center then becomes elark gnn 
grtnous nml tlepre td T he lesion increases 
111 si/e slightlv and nccasiounlh twoorthnsi 
neighboring lesions eojilt«ce but even the 
eoak eed lesions seldom measure more llnii 
I or S cm III diameter Tlie elist isc is con 
tagious and fnqueiillv occurs m several 
numbers of a fnmih it tin same lime 1 ike 
wist the piticnl moculilcs other art is of 
Ills boelv \s new lesions develop the old 
ones freqiKiillj drv the necreitic skm conn-' 
off as a se ib and a scar is left behiud The 
larger ami ilcci>er lesions however mav per 
Slit for n long time The gangrenous center 
then separates at (he margin leaving a ring 
of deprcisid ulcerition from the center of 
wliith the gangrenous plaque slaiids up hkt 
a button If tins stjmnlrs from its base a 
cJiaii uJerr is hfl which elowJv henh 
Vathology — ^The necrosis is relativelv 
siiperficinl with a base of granulations infil 
Irnicd with wandering cells ehitnv of lli« 
laig,o mononuclear variclv aiul with gram 
|K)sitivc coeci 111 short thains and masses 
fbo/091/— The cause of this disease, h 
been V iriou«lv explained bv different an 
Ihors but several workers have rtgularh 
fotiml a Junioivtic striptocftccii'i ami n 
slnphvlocoecus in Ihi legions and have at 
tnbiiteel the di eas<. to a senergi'lic netion 
of Uu^e organisms ^^lth these two organ 
isms in cnmbiujlion similar h loni havc 
btcn proihieed m animals while pure rid 
lures of either failcel to do so 

riruimrnt —Most authors believe ling 
the majevrilv of these patients will neovtr if 
general nutriffemal measures nr< mstitijtcel 
and if the usual luethoeU of treating imj>rt 
igo are 00111111111x1 mdiistrmuslv >Innv rase« 
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picked \Mth fmc-mesh gauze or ah«orbcnl 
cotton soaked m tlie zinc peroxide siispcn 
sjon cohered with a tJuck h^er of cotton 
wet with distilled water and then -sealed \cilh 
pclrolntiim-imprcgnaled gauze to prixcnt 
e\ nporalion T Ins dressing should he changed 
dailj until the infecting organisms ha\e 
conipletcU disnppe ired 

Amebic Gangrene — Amebic infection of 
the skin has been de enhed In a numWr of 
nuthcirs practicing in regions in which ame 
hic disease is coninion In most of the eases 
which ha\c been reported the maoUemcnl 
of the skin has been -secondars to spontnne 
OHS or optrilnc driinage of an liej>alic ah 
scess A few cases of inhclion of the skin 
hast followed some operatise procedure on 
the large intestine Two obseners lin\c de 
scribed fistulas about the anus due to 
amchae The author and hi« brother hn\c 
dc-'Crihcd a lesion of the bullock and scro 
turn Gangrenous lesions of the skin allnb 
uled to anicbac which seemed to ri**c with 
out an\ direct connection witli an inUnnt 
focus of the disease ha\c been listed onU 
twice in the recent literature 

S>/mpio7ni — In the cises in which a gnu 
grenous lesion of the skin dc\ clops second 
nrj to the dminngc of a deeper focus there 
IS nlwiiss a period of dnas or weeks during 
which there is no specific change in the 
wound Then the drainage Irict becomes 
red swollen and painful in a manm.r similar 
to that jji mans drainid wounds rc\tr is, 
not a prominent feature m these cases 

Stffjis — The edges of the wounds htcomc 
indurated cs crti il and r used aho\ e the siir 
rounding skin whicli takes on i dark fuown 
color with Inpcrpigmciitation As the ne- 
crosis spreads tin. center of the lesion re- 
mains ns an ukirated surface cosereil witb 
dark granulations hasing ‘a color rcsem 
bhng (hat of raw beef which has Ikcii 
exposed to the air for some time” (Ileini 
(icrgtr) The surface is cO'creil with foul 
smelling exudate of thick hrowni-h, blood 
tmgeal pus with shreds of necrotic tissue 
in it 

rat/iotof;!/— UsualU the clucf invohe- 
intiil IS in the skm and snl/cut ine/ms ti*siip 
Init tin muscle mas be m\o!\cd m wliKli 
case the whole woiiml becomes necrotic for 
a considcrahh depth In nmcbfc fesrons 
which linso no connection with a deep focus 
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lilt infection with amebic ipparculh must 
be preceded b\ an established mftclinn 
with other organisms This ni once sugge-sfs 
the |>ossibilil\ of a s\mbiotic rather than a 
specific action In such a case the mfetlinn 
rcniftins rclaliveb superficial The spread 
seems to be in the eutis while the epidermis 
is incobed sceomhnh and gnis nai G1 iir\ 
pus III MU ill drojih Is ma% be expressed from 
the margin of the tdet ration This is vaid 
to bt qiiilt characteristic eif the mhetion 
Anicbae maj be found m the ads inciiig 
zone of gangrene 

rUolotjy — Tn onl\ one of all the case re 
ports rtvmwrd )>v the wzvpr }n%i itrif/i) 
anaerobic ns well as aerobic baclenologic 
studies been mentioned The bacterid fat 
lor either alone or in sembiosis with tlit 
amebae mat not lin\i been gixin the at 
tcntion which it deserxes but in llit aidhor s 
case such studies were mndi and the con 
elusion was drawn that amebae inai b< the 
(sseiitia) factor m the production of this 
txpc of hsion It et'tms to the writir that 
one or nil of the following eonditions should 
obtain before it can be furls staled that 
niiubac are jiirlieipnlmg aelixcb in an\ in 
fcclion (t) there should be hi»lohvK tM 
titnee of the invasion of the tissues bt tin 
anicbae (2) llit> slnnild be found tilher b\ 
smear or eidtiire in tin iidx uiciiig margin 
of the Usjon or (*1) the lesion slimild n 
sponel to inialical trealnunl reco^mztHl ns 
nelcqiiato for amebic discn < The writer bt 
hexes that llie mere prestme of iiimlni on 
the surface of the Jesion or in Iht exudate 
Is no more exidcnct. of their participation 
in the infection than the jirrseitte of // enh, 
Jl jirotfuf C ttilcfiii or mix of the other 
iiilcslinal orginisms is etuhnci of tlnir at 
lixilj m till tlssijis about a fecal (istilK 

Trratmrvt — In nil cases of amebit ab 
sec's of the lixer, tin iwssjbililx of *kin 
necrosis nflt r dr im igp must be ki pi in mind 
and prccnideofis taken to nxtnel il \n at- 
tempt shouhl bt made to proletl the «kui 
xsoundnt the Inm ofojecmtKn A two stage 
proceeiure might increase xvoninl n'sistnnce 
to Iht itifcclion If a om stage oi«raliein H 
ptrfonneel tin re should In compb te rrlaxa 
tion of the wound with no attempt to cleKc 
the skin and subcutaueMms lissurs be suiuri 
1/ [nOu?{;cnic arorlwr baxe be^n fnum), 
cmttm hxelrochhinde <hemM tie gitrii mtn 
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‘i\ncrgistic group tlicrt is no lii'rton of nme- 
hic mfctliori or cMdcncc of i drop nmcbic 
ksion no nmebn ire found either in the 
'tooK or m the c\udate from the !c«ion or 
ni tile ti'«sues md tin re is no n sponge fo 
nnlninLlnc Irentmcnt In the nmehic cn^s 
there is frequinth n hi'‘tor\ of prtMous 
initbjc d\eeiilm or « frink dtip nnidnc 
lesion Amelne arc frc(pniitl\ found in Un 
stools IS well IS in the <\inhte from the 
wound uid ni the tissiiis nnd tin lesions 
nn\ respond promplh oflin "iirprisingls 
to cmctin and ain\odiu trt itimul In bnc 
tern] s\ncrgistic panpnnc Iht lesion e\ 
Icnsne hut siipcrfienl and dcsc!op«v dowK 
It does not inside the inusch uul Iht 1 »im 
of the ideented center i*! coinpostd of n<«- 
live granulTlions which fnqutiUh rest il 
I'ohltd idinils of regtnenting ipithdmm 
In the amebic mfccl/o»s the Ic'ion is usuallt 
deeper it dcs clops niort npnlU md it inn 
iinoUc the nui'scle Tin grinidilions hisc i 
ran beef apptiniicc md ishmis of re#.e« 
inline cpiUiclmm arc rare Pro urt on Hit 
nnrgins products ghirs pus in whidi lh< 
imclnt mis be found All tin Itsimis of 
progressne Incltnil ssiicrgistic gmgrenc 
winch base been culturtd both atrobmUs 
md nmcroliicalh at lh< tiun of txtision 
hate yielded a microicropliilic non homo 
Ulic streptococcus in pure tuUnre in the 
spreading pi nphert of the lesion nhdcciil 
tuns in the /ont of gingnuc hate rc\cilc<l 
this orgmrsni in issotialioii with olhtrs A> 
far ns tlie writer is «« ire the idianrmg inir 
am of iht mubic Itsions has been cMiuined 
bactcnologiinllt on!\ once and the micro 
itrophilic non hcniohtic slnploeoenis ms 
not found 

G ingrenous impttigo nnd fu (wpiroclulnl 
amgrene of the skin an niort nsih differ 
eiilntcd The ihlTtrtntiilion of the of 
ihrouic infectious gnngn iic luiis be eonMii 
Kiitl^ snnimarired in cbirl form ( Tiblt J) 

I u\>K L 


Jen T K nrtni!\t«r ^Ifrpltxtxftw (lat grt-tie Cl na 
M J Jl-sso IIJI 

Metrt c> I 1 Ilcn ‘slrTj (»a lerrnr 

\r J« ‘•iirj: 011“ llerwl'lr tofsvtus 

Canenre lie ImjM rim re of I art» I>a(nK><i m \ 
lari* Ojieralio > J \ M \ '■’'*/¥)<) I *)■>}) }lrvn> I I r 
^lre|focwMM (innenne It II ran e tie \ tin n Ira 
Uot of ^<^tl I 1 \cr \i lilcisiii \tn 'lire IH'' 
1J50 Ilitrlenal ***nrre stn it I) srase I tiMxs^x-s \ ill 
(oiifrtnaloii «f lie ‘•sterRislo Unrlrnat It ( 
of a Cwlnin Tj-i*. of Prtjrrfsue Gai pm e of l!r 
Alatoi ml \\iitl iIhI aiori ]93] \ I) (Trrei I n' 

Dajoioss Hcltteen Ctrtain of Infeel otis (tan 

l.ivn of tie ^kin '•iirp Cunrc i Olwl '’evi 

loss 

Melei * 1 I »i 1 Mel te> II T of tl 

lluitmk IVrweum ntal ‘vml tm I>uc lo I bmoeli, 

I sloUli-a, \r Ii ‘•iri. l-O'vO 105.* 

I'hut 1! C Le I n lit fii f rn c cl Ir '*[ ml! im »p i 
(imiuflt Uiis Irs nnsir« iiinrcirs Coinj I rt I 
<Nic *le Hoi s-sn ina 

Pr \nl \ H I>si sir j I kxsi ie< anr ml o« \n I 
IlnU PwlMir 5'’ tJ* lOJj 
''Innrt/iin <i U lijt «u T \ ** ilisla res I 

PlrnoMct n « f Ij ml ‘•Will lln Inili loll l>plo« 
Culltin* ttllwlp J Ix|Kr Mnl ID'S 

Smeent 11 lleelcfrleH leidrnok p | ics sir la jr ne 
a InnJfes fii«f *noes ti « rtr first Pa I tir /S 
COO i<s>a 

INDObnNT UlXIIIlfa 
(Sco il o Siclion on fVrrrt iind r 
/Vdtfic Siiryrry) 

Indohnt niters in throuii iieerotiriug h 
sums with fiirh regulir eonloup anil with 
roiiiidid idgts without imdtrmming of tin 
skin The lust of tin ulnr is grisi li mI 
low and somelitnes pnrph h nd nnd fnmi 
it cMides a seropuruliul mittrnl Iin>itiR n 
diancUristit foul mior riiise tdetrs ar< 
most iftin silunltd on the lowtr [»arl of 
tliL kg or around llit nnlholi am! are iisu 
alls atirrouiuhd bs <li culoretl and nidiir 
nled skin This Und In trow hrgtr ritlur 
linn lo hed spout uieouslt 

Undir this ch« ifieation art cnn'HiUrct} 
the followiiip. kinds i>f nwlohul ulcers (a) 

\ iricost iilcirs (b) ncluiuic ulrrrs (r) 
trnpfne idet rs fd) mbitimis iilcir-* md (r) 
'^fn^Joll!l a nkirs 


\ MtKOst iiiri Ris 
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Diseases of the central nersous 
sucli ns s\ruigom\cIn lrans\cr‘>c nmlitis 
tumors or injuries of the spinal cord or per 
ipheral ncr\c ilislurbanccs such as neuritis 
{epros\ injuries or tumors of ncr\es nnd 
other neurotrophic dislurlnnces arc preilis 
fiO'ing factors to the eJoelojinient of witlo 
lent ulcers on the e\trcmities 

The (lisliirhance in the nenous s\slcm 
must be rtcognired nml the nature of the 
lesion nccuratch ilelcrnuned in order that 
specific nicdital or surgical treatment can 
be instituted in addition to tin. local care 
of the indolent nJetr ProttUion of Ihi cx 
trdnities from further trauma is MtalU im 
jiortanl 

Treatment . — General Mcasitrcf — ^i\ll pre 
disposing factors must he sought for and 
eliminated as complcleN as possible Dia* 
bcles if present must be kept conlrolkal at 
all limes bi ditl alone or In diet and m 
suhn according to the me(L of the indnid 
ual patient A «cU balanced <!ict with an 
adequate inlnkc of \ilanun> is cs<tiitial 
Patients with seacrc stcondirs anemia 
sliould be giNcn at hast one unit of freshls 
drawn whole blood b\ transfusion luforc 
actno trtalmcnt of the indolent nher is 
started \arico'<c acins should be oblitiratcil 
bj ligation or In the use of sclerosing «o1ii 
lions (♦.odium morrhual*. or «oriciii) but 
only after all signs of local inflammation 
nliout the indolent ulcer liaNc disappeared 

local warmth (feO® to 'tO® F) is bcnc- 
ficiil and hastens the healiiip of imlolcnl 
ulcers but Uu aiiplicatioiv of uncontrolled 
heat through tin use of a cradle with elec 
Inc bulbs an electric Iiealuig pad or an\ 
other mechanical or tUelncal heating dc- 
\ice Is iibsolutelj contriimlicilcil Such iiii- 
eonlrolled heal increases the local meliibO' 
Inni of tissues and aiignunls the need for 
ox\pcn without producing a proportion d in 
crease in the suppK of arterial blowl be- 
cause of till structural eluiiges in the local 
bkmd \e«sils 

Iiidohnt idcirs shoiihl In cIeau«erJ fn*- 
qiitiith with warm water The afleeled cx 
trimit\ should bt rlivattd abo\e the !c\il 
of the heart until tlie eikma has di aji- 
pcared This requires «e\eral elass of com 
plete be'el rest Gaure ronipressis nio(<trn«l 
with w irm sikne solution should In applied 
t>crv two hours during the das ns long as 


the patient is confined to bod This procc 
dure remosts all dried secretions from Ihe 
ulcer and stimulates the grow'lh of liraUhe 
graiiiilation tissue at its bise 

\rcas of 1 chtmic necrosis should be kejit 
dre to inhibit grow lb of bacteria Antiseptic 
powders art much loss c/ficient dremg agt tits 
than arc the aqueous solutions of niercuro 
chrome or liiimc acid (Latimer) 'Ihe fre 
qiient apphealion of 5 per cent nqmous 
solution of mcrcuroehrome to t!i(<e art is 
will cause the necrotic tissue to munmufe 
Such sterile «cnbs or e eliirs must not be 
forctfuJJe renuwed Sponlaneniis sepanifion 
of the eschars can be hastened b\ metieii 
Ions eire of the skin of the jnrl and b\ 
stimnlilmg the local arterial cinulitinn 
Ihrougli active and passive \a eiilir ixcr 
cises Several weeks op even months mi\ 
be required for complete separation of the 
eschar but as long as no infection is pris 
cut lliev can t no barm to the host 
^^!lcn the patient is ambuhlorv it is rs 
senlial to provide adequate support to tin 
tissues of the alTecled cstrcmilv llii siip 
porlixe dressing descrihid bv Gordon is vi( 
isfaclorv A piece of old linen covered with 
the desired meihciimnt <hoijJ/l be nppbiHl 
dire'ctlv on llu ulcer and eovereal with a 
small gaure pad or thin rubber s|u>ngc so 
that uniform liiil gentle pressure is exerletl 
on the iiker at all linus The tissues of the 
entire lower part of the leg should be su{h 
ported bv an elastic bandigc (no 8 Aec 
bandage 2)/ niches wide) or bv a propcrlv 
title <1 elastic slocking Such sup[>orl sheni! 1 
be worn wlunexcr the patient is up and 
alKiiil blit must be runnvid when he gms 
to bet! 

The length of lime necejed to hral a 
chronic or imloknt ulcer vanes nectmliug 
to Its sire the local condition of the li'Sins 
the nature of the prtah'iMising c iiises niul 
llu genenil heallli of tlie jeatienl Atanv iii 
doknt ulcers of the extremities art refnit 
torv to all forms of palliative treatment 
iuiroicnf VroTifrrr — Surgical dibridrmrnl 
of necrotic tissue in an imlolent ulcer nnisl 
be done willi great carehst inon hirni limn 
gocu! result from the jirtx?e<liire Clnmiral 
debridenunl through tin careful live of 
frcsldx prejwnal Dakms *<}ution on >mall 
gau» compresses applteel diifclh to the 
liasr 1 f the ulcer is a safer mean* of rtmov 



130 


THE SKIN AND SUBJACENT TISSUES 


ing neeroUc tissue An ulcer which h^s dense 
scar tissue nt tlie base or is surrounded bv 
scar tissue can frequentlv be cured perma 
ncntlj by wide and deep eieision which 
lea\cs onlj normal tissue at the base The 
defect can be covered immediatelj or at 
some later time with an Ollier Thier&ch tvpc 
of skin graft 

Analysis of the results following surgical 
or chemical interruption of the sj mpalhelic 
innervation to the extremitj which is the 
site of an mdolent ulcer has shown that the 
procedure causes the ulcer to heal quickh 
but that It rareh remains healed Palliative 
measures should alwavs be given a fair trial 

INFECTIOUS ULCEKS 

Infection is the most frequent exciting 
factor in the production of indolent ulcers 
Praclicallv all ulcers become contaminated 
with a vanetv of micro organisms The bac 
tenal flora of an indolent ulcer usuallv de- 
termines Its chromcitj and since the 
advent of sulfonamides and penicillin the 
specific therapj also depends upon the kind 
of bacteria present 

Chronic ulceration of the skin due to bac 
tenal synergism has been demonstrated b\ 
Melencj The chronic undermining ulcer 
caused by the microacrophihc streptococci 
also presents a characteristic chmeal picture 
■Melenev has shown that activated vine per 
osidc used locallj and the sulfonamides 
given in adequate amounts bv mouth offer 
a satisfactorj means of controlling this sen 
ous V arietv of infectious ulcer An ointment 
containing zinc and calcium peroxides as in 
Iroduccd bv Altemeier is much simpler to 
ii«e and more effective than the zinc perox 
ide paste for eradicating the microaerophilic 
bacteria from indolent ulcers 

Specific infections with spirochetes as m 
svphihs and vaws and with acid fast bacilli 
as in tuberculosis and leprosj also give rise 
to chronic ulcers on the extremities S>s 
temic diseases of these tvpes must alwajs 
be considered m the differential diagnosis of 
indolent ulcers for there u nothing abso- 
lutely pathognomonic for any of the^e le 
sions Svphilis and yaws tend to produce 
punched out ulcers on the extremities while 
the edges of the indolent ulcers associated 
vMtIi tuberculosis and leprosy tend to be 
indurated and even undermined A mixed 


bacterial infection i« usuallv present and 
the local appearance of the ulcer is fre 
quentiv determined bv the kind and the 
virulence of the invading microorganisms 
Specific treatment when it is available 
must alwajs be given in addition to the 
local care of the ulcers 
Recently Thompson has presented c\i 
dence to show that fungus infection between 
the toes is a factor in the production of 
chronic ulceration on the lower part of the 
leg It IS important to eradicate all traces 
of epidermophvton infection from the feet 
of a patient with an indolent ulcer The tis 
sues of the lower part of the leg have been 
shown to becopie highlv sensitized to the 
toxins of the fungi and bacteria The elm 
leal cor dition of recurrent cellulitis of the 
extremities which frcquentlv complicates in 
dolent ulcers may be accounted for on such 
a basis The use of autogenous vaccines to 
desensitize these patients has proved sue 
cessful m stopping the recurrent attacks of 
cellulitis The indolent ulcer then responds 
to local treatment 

MARJOLIN S ULCERS 
An indolent ulcer which has been prc« 
ent for many vears may suddenly undergo 
cellular changes which convert the innocent 
ulcer into a lesion which endangers the lift 



Fg SI — ^Marjolms ulcer Squamous cell cnmnoira 
las der^ped at the ed^es of an indolent ulcer of 
roaji> jears stand ag "Sole the irregularitj of lie 
ra sed border of the ulcer S ipracon I lar arnpuUbon 
together with surgical removal of the ingu nal lympl 
glands nss performed 

of the patient The epithelial cells at the 
margin of the ulcer begin to grow wildiv a 
a result of the constant irritation from exu 
dates medicaments or infection and from 
the continued attempts of the skin to cover 



CHRONIC IjNDtUMJMNG bLCLR 


the ulcer bj tpilhehal proliferation nnd 
growth Such mafu?nint tlegencnilion of an 
indolent ulcer i<? called Marjoliu’s ulcer 
(Fig 31) Wiene\cr the edge of an ulcer 
is ritsed or appears rolled iuop«!\ of the 
tissue should lie nude nnd Hu. nitiirt of 
the cellular changes determined If mahg 
nant changes ha\c taken plicc in the cpi 
Ihelial cells it is important to a'^certaui the 
exact cell tvpc nnd the pndc of actuilj of 
the epithelioma so that definitive treatment 
can be instituted vvilhout further dtlav 
These epitheliomas usually do not cAtend 
below the superficial lavcr of the deep fn«cia 
of the leg As thc\ spread waj of the 
lymphatic palhwavs iL becomes important 
to remove completcJi the regional h mphatic 
glands by surgical operation as soon ns the 
malignant nature of the lesion ts dcfinitch 
Litablishcd These tumors arc \ cry resistant 
to radiation therapy 

In Uie carU stage of a Afarjolm ulcer it 
is possible to remove the lesion compicteh 
by widely excising the skin and undcrlving 
fascia The defect can he covered by a split 
thickness skm graft ^Micn the epithelioma 
is far ndvnnocd theonlv hope for permanent 
cure lies in anipulalion of the pari with 
complete removal of all tlu regional Ivmph 
glands 

loUI^Cf UniUMVNN 
Rfffjiencfs 

Ulrmrier It I crsonal comm in ralwn lo tJc ttolhor 
clatu m proccM of liciug | ubi nl 
I ortbti S Cl roi c Rccurre it Ulccrelio i of ihc la-j. 
Canal M A J 4® » 1010 
llcllcr It F Tic rallulojo luil Trmtmcnl of Ii 
ilotc t IHccrs of lie Lcr Surg., G^ico L Ofe.1 "C 
*7 1913 

CIIROMC UNDLRMIMNG UIXEU 
In lOi.'i a chronicallv progressive ulcen 
lion of the «km wis de<crjbril as a chmral 
and bacteriologic cnlilv It is forliinaUlv 
rare but is of importance bet-iii c of the ex 
tint of Us mvohemtnt of the surface of 
the bo(J\, bfcaiist of its stubborn rc<istanrt 
to the usual forms of tnatmcnl and !>ecau«c 
of the frequenlh fata! outromc 
Clinical Course — The di'^asebecma gmd 
ualh m the Mcinils of an ince«ed infeclwl 
hmph gland in an operative wound as 
Mviatctl with the inteslnial or the genital 
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tract or in an netidinlal wound The Ivmjili 
gland group occurs in the neck axilla nr 
groin The postoperative tv pc gcntnlh fol 
lows* an operation on the intestine appi ndiv 
or genital tract The lliirel tvpe mav occur 
aiiv where on the bodv vurfacc 

IMul appears to be an ordinan infection 
fails to follow the u«iial course of healm.. 
Improvement vvlucli mav have been pres 
ent m the carlv stages gmdinllv cca<!r> 
The skin margins sjovvlv brroine under 
mtneel witli liquefaction of the siibcntane'ous 
fat nnd lonucclni tissue and inversion of 
the margins There is no gingrem. of tlu 
j>km bill as the niultrniining progress s 
areas in the luigliboring skin mar take em 
a dull red or hhiish npiKarance It is then 
found that the undermining has extended 
beneath these areas and the skin ha!» bwi tn 
Ihiiineel out as if it were being liquefied from 
boiicalh After a number of weeks a oimll 
opening gcncrallv appears in tluse tiiiii 
areas The«e seeondirv npcnincs gradinflv 
enlarge nnd mav ixlcnd until Hiiv fn e vvitli 
the original idei r or tlicv mav feav o a bridge 
o' skill m bclwi'in which hiaomcs cpitliel 
ifdl on Its deep surface In lower abdominal 
lesions the umltrnuning frequenlh spreads 
down tow ml the groin or lownnl the pubic 
region extending into the vulva into the 
scrotum or beneath the Cfiast of the groin 
into the tlngli In these regions it mnv bur 
row dtcjdv dissecting litnealli the muscles 
uid formim. dicp sniu«es mtn the pelvis 
In certain phees where the skm is mon 
firmh attnclud to the detj) Iksucs such a 
nmnnd the umbilicus or the crxst of the 
ilium the undermuimi, mav stop ‘mihh 
limes there are porlioas of the margin 
when, uiulemiuuiig ilors not lake place nml 
healing mav procead with a new growth of 
skm Hull instead of progressing sitnelilv 
the margin of the mw rpitliclmm mav sud 
iltjilv slop advniicuu or mav rapulh melt 
awns Oceasionallv these iiletr* devilop on 
tlic Kg nfUr a minor iiijun In such ea»e> 
lliilH Is nbvava some umlennming of the 
skm margins l»ul usuallv thev do not un 
dtrmuiv rxlinsisch in this region 

I*»m IS usiiallv mmlerale but mav l>e rx 
micutiiig Tever mav rise to 101“ ami lOF 
K dadv for n long tune or mnv swing to 
lower Kvcls During the perio<l of five*- the 
pnliriil IS lisualjv grrath p-nstratrsi In the 
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cour»o of lime tlie lack of response to treat 
menl frequentl\ brings great di«couragemenl 
and graduilU breaks down the patient < 
morale Tins ma\ reach such a degree that 
the patient expresses a desire to commit sm 
cide After months or xears of suppuration 
the lesion maj graduallv heal sponlaneousK 
but if improper treatment is gnen it usu 
alh burrows decplv and causes death either 
bx ero'ion of a large \essel or b\ the grad 
ual dexelopment of amvloid degeneration of 
the Iner spleen and kidneys 

Etiologj — The essential organism in this 
infection is a hcmolxtic streptococcus which 
prefers an anaerobic cnxironment Its im 
mediate source is probabh either the inles 
tinal tract or the \agina In man\ eases it 
can be obtained onl\ b\ anaerobic cultixa 


tjxe treatment howexer and one that will 
almost alwaxs effect a cure proxided the 
medication can be applied to exerj part of 
the xxound is the daily use of medicinal 
grade zinc peroxide produced bx the Du 
Pont Chemical Companx and disfribuled bx 
Alerck and Alallmckrodt which is a white 
powder containing about oO per cent of 
ZnO and lesser proportions of ZnO ZnCOs 
and Zn(OH)n The actixe ingredient here 
IS the zinc peroxide which proxides a xerx 
highlx oxjgenated cnxironment which at 
firat inhibits and then acluallx kilK the or 
ganisms m the lesion or modifies their cul 
tural characteristics to such an extent that 
the infection almost at once ceases to ad 
xance and starts to retrogress The powder 
— which must he the medicinal grade ac 
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tion and js therefore frequenth misled xvith 
the routine aerobic methods From «ome le- 
sions it max be obtained aerobicallx but it 
can almost alwaxs be demonstrated to grow 
better anaerobicallr than aerobicallx The 
organi'sm undouhledlx belongs to the group 
of anaerobes bx predilection of Prexot al 
though he did not de«cnbe anx hemolxtic 
xarieties The term microaeropliihc seems 
to be preferable 

Treatment — Practicallx ex erx known 
form of general and local medication and 
phxsical modalitx has been tried m these 
cases There has been some exidence of im 
proxement with the use of maggots and 
there has been al least one spontaneous re- 
cox erx (after twenlx six months folloxnng 
the u«e of ultraxiolet light) The most effee 


lixclx generating oxxgen when suspended in 
sterile di tilled water — should be sterilized m 
small quantities in a dn sterilizer at 140® C 
for four hour:> and suspended in its own 
xoliimc of sterile distilled xvater just before 
use This gixcs an exen creamj suspension 
which max be applied with the aid of a 
sxTingc and catheter to all parts of the ulcer 
aled surface and sinuses It is e-senlial that 
the mtdieme reach ex erx nook and crannv 
ofthemfcclcd area for the lesion max spread 
m anx region which is not reached Anv un 
approachable regions should be opcncil 
widefx The ulcerated portion should be cox 
ered xxith fine-mesh gauze or ah orbenl cot 
Ion soaked in the suspension of zinc perox 
ide This in turn is coxcred xnlh a laxcr of 
cotton soaked in distilled water The whole 
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region should then be smled Milh gatirc im 
prepn-itcd uilh pelrohtum or '/nO omtment 
to prcNcnl c\nporalion After four 

hours tiu dressing comts atta\ c%sih with 
out sticking to llic wound The whole wound 
should bt irrigilcd with sterile sahne sohi 
lion or dNliIled w nler and a fresh suspension 
applied ^Mien the undcnnined flaps ImNe 
become snlcd down skui grafts iun% be ap 
plied to coMr o\cr the remaining defect 
Siilfnmlamidc should also be gnen if the 
patient ein tolerate it In man\ cases there 
IS h\ptrscnsitnit5 to this drug In some of 
tlie simpler eases this drug alone iim\ clTccl 
a cure but n combnution of siilfaniinniidi 
moiiiJi }t tnicrait'i} nilJi pwc pcro\uh 
localK will result m the most rapid hciling 
Rcccntlj m i number of these easts pcni 
cilhn has been u«cd without benefit 

I RANK E 
IltFI lUNO'' 

Metei c\ I I. Zinc t eroni to « the Tfrotrocnl of 
M cm ^eropl il c «nl \ia<!ro1ic Inf«lons wiU» 
‘' 1 *« lol Rercrcncc lo a Group of C( mn c U? rrnlitc 
nirroviitfj Non Ganprnoiu L« oi s of tlic \H. 
itomin&l Apparently Due to a M ntvteroplilc 
llcmolvlic Striptococcus Ami ®urg lOl 100" 1033 
r Ln an] Hartet II D Tic Cwml ntsl 
Use of /■ c I crti*i ]c and S ilfnnilnm dc m the Trcal 
ment of CImnic Un Icrmming Bifro«inf{ OTccrj 
Ann «iirp ifOlOfl? lOSa 

Afclcnct II an I Jol nton li A FutU cr tolu ro 
lor> 01 1 Cincnl I»}>cnenccs in tic Ircntmcnl of 
Cl ro c Un lerm nff Burrow i r t Inr* w th / nc 
Icrosik ‘'urptr} / Ifl 1037 

C\STS or THE SKIN AND IVIUCOUS 
MEMBRANE 

Definitinn — \ is a casils either 

natural or mwK formed fillcil with mate 
rml which is more or Uss fluid or puUacious 
and suraumdcHl bj an inventing nicinlinne 
or caiisiilc which wparalts it from the siir 
rounding lissuis* Ctsts of the skm nm! 
mucous muiibrane mas be cli«s«,d as tither 
retention or i'ctra\asation essts Belcnlion 
etsfs occur as the rt«ult of n bloeking tf the 
normal outlet I xlraMieilion tssis arc lai 
enpsiifatetf collctlions of fliml not in a prt 
existing ei\il\ * 

General Consulcratlons — The nnjonts 
of all O'fs IX cur al out the laad and nerk 
whtre the\ are iinsighllv The nmoval of 
aff sffch cr%fs t< to ?/c recarnmtm/cvf ifccstt*i^ 


some arc likels to become actixcK infectcsl 
ami suppurate and others (hough nirelt 
ma\ undergo malignant changes 
Much care slioiild he cxircised in rtino\ 
ing cAsts If during c'clirpnlion of smh , 
tumor a remnant of its lining is hfl withm 
the wxjutid the growth will prolnbK recur 
Coiiscquentlv the old nulhod of Iraiisfixiug 
the cast expelling its contuils niul pullin^ 
awaa its lining iiiembnne is iismlh lineal 
isfaclort I \ci ion of a tumor when ncuIcK 
inflamed is strictb contraimheafcd *• 

SLUACl OUS CASTS 

( tf//eroiw« if/itrowafoi/r Ci/tt P^ntio 
Atheroma Jtctcntion Cy«t S fxireoas 
Tumor Stiaiovta lira) 

Definition — A sohaeeous cssl is a cxsiic 
nlK dilated schactoiis gland 
Etinlogs — The cause is oh Iruction or 
obhfcntioii of the cxcrclors ifuci of clu 
gland with retention of its secretions llu 
obslnitlion ina\ be due to ins()is alisl glnn 
diilar secretion or lo somi cvlramanis laijst 
Obliteration of the duel ma\ also be a si 
quel of mflanimatiou of the gland or nins 
possibls be conginilal or Iniiinalic llure 
issomccAidcnn that a tendencs todcsclnp 
stbacroiis r\«ls inns hi inlitnleil 

Palholog> — A schaccoiis c\si has an 
outer fibrous wall and an inner wall of 
squamous epitluhum riprc^ ntmg the '<•> 
crcling relb of tin gland The eonlmls an 
cheesA more rireb fftinf fhes consf<f of 
sebum fattA rpilliilial t«lb and ihnlestirin 
cnstaK and usualJi gut off a mnenl rnlor 
Sj mptomalologj — Unles% there arc com 
plications the oiiIa «\mplom is tin pri"* 
cncA of a miiiulcd painless swelling on the 
skin with loss of oAirlAing hair when the 
CAst IS located on the ‘^nJp J rixpnni roin 
phealinns an inflamnnlion and suppuratinn 
of ttu lA**! with iifeimtion of (he osirbinK 
skill A rare ct mj hcalion is mah,.innt dt p,» u 
1 ration 
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ISt 

tliL Ik>< 1\ tlnrnctiri>lic“jlh rii prcnl imm 
hi rs licre\ i r there i') hnugo T 1 jc\ irt srmH 
sclnccoiis tumor'; ^^r^lnp iri «izc from Ihit 
ol n tmlkl ‘icctl to Uial of a t.hirr\ " The'-e 
swcllingi often show a hliek speck al the 
apex representing the hlocknl month of tlic 
duct olhcrwj-‘p the o\erlMnf» skin is not 
discolored unlts^ infiimcd The sweliinR i> 
doughs or shghtls clastic on touch and is 
casils mosable m rehtion to the undcrbing 
structures but tlic skin is not movable over 
it It IS of \cr\ slow growth LsualK a ran 
eid odor of Die contents when it is opened 
H a point of (liapnosiic imporlince 

Profjno^**’ — ’The prognosis is fivomble 
unless the evst Ins undergone nn!ip,nant 
change The devdopm nl of rnreuinnia on 



sc afTom ct»t I'fl 

a selnccotis c\sl 1 n'r i> m nlK coiisid 
irid rare hut the subject should not be 
di'misscd without calling attention to this 
possihihtv '^chwallie reviewial thehlimtiirc 
in lOU and found 4*5 cases of sebaceous 
rests in which rarcinoma had devsIojKsI in 
the CNst waits In a more rctciil report 
among SIO easts at the Mavo Clinic Cis 
lor* found 12 (or a4l per mil) m which 
ramnoma occurred Itisl op * of llie Sttinrr 
Cancer Clinic m \lhnln in a review of IJO 
cases found carcinoma in<>2p<rcein *^lom 
and Mbev of the \«w \ofk I’ns* Grtdu 
ale Mtshcal ‘=chotl and Hnspilnl rcfmrtet! 
m lOJj in n series of ‘’rt cases of sebaceous 
casts an incidence of carcinoma <f 2? per 
ctnl If the Mc i« cntinh mnovrtl the 


ivst docs mil rilurn I \in nflir camnoma 
lous cliaiiut rtt-iimiiei after complete n 
tnoval of tiu tumor i> rare and metastasis 
is infrequent 

Treatment — Sebacioiis tv^ls art eisiH 
rimovid under local antstlu'sia The over 
King skin IS first divided the incision btin^ 
mailt to corrc'-pond with the nilura! folds 
of the part \nv retlundancv of the skip 
mnv be removed willi the tumor b^ an d 
hptical incision The sac should he removed 
intact if po-^sihlt If It IS rupluretl all frag 
nunts must be found and rrmovetl to insure 
against rccurrenrc or tIu development of a 
fistiili Malipnant cv&ts rcQUirt a liberal in 
ci'ion Ihroiiph heallhv ti<«uc on all sides Ji 
malignant tumor sIiouM never he cut uUU 
during its removal* 

DLUMOin C^STS 

(CMf»cii/nr Ci/st / mbrifomn Inclusion Cyst 
Piliffrou* Cyst Sequestration Cyst) 

Definition — \ dermoid evsl is a htmgu 
congtiutal cvsl arising from disphctd cpi 
tiuhum and conlainmg dinvativcs of bath 
tpihlast ami mc«oblasl 

ElioIojD — It arises from llie infolding 
a skin rudiment in llie closure of an cmhrv 
oiiK fissiin or from othir disjiIaLcmenl of 
spilliduim III the dtvdopmenlnl pcriml* 

Pathologa — lJu cvsl is unilocular with 
a capsule and with the wall showing the 
skin slruclurt more or less complete with 
the strata m rtvirsvd order llie hornv lavef 
Iienic innermost One or more of the dermal 
appendages (seliaci'oiis glamb sweat gland* 
and hair follicles) art pri'cnl Tin cv«tcon 
lams an mJorlcss thick htjiiid or chcesv 
mass tjlhir whili'h or vellowish comi>osed 
of disiulcgrated epidtrmal rolls cholcslcru* 
crvstals «<hum and frecpiciUlv lanugo \ 
sicrmoid cast mav contnm ttclh hair and 
Ikuic and mav shaiU over into a teratoma 

Sjmptomatologv —On the skin the oulv 
svmplom IS tlic presence of a smooth 
roundta! pam!(«s tumor iisuallv small and 
unobtrusive On the floor of the mouth a 
tkrmoid mav «b plate the tongue upward 
ami backward ptv* a nasal qiiahtv to lie 
voice or even make sjK-ech ludishnct it mav 
inlerftrc with respiration deglutition an 1 
piavtiralion or j rtKliice enlargement of the 
sii! mental region an<l even prognathi»m 
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Diaintosis — AUhoiij.h congcmlnl n dir 
11101(1 frcqucntlj docs not nmnircsl ilsclf 
iinlil ndult life It is found mo'll ofltn at 
Uu- site of in cmbnonic fis urc nr clmnocl 
and m Uic nudliiic It is not usvinlU frttiv 
mo\al)lo hemp ittichcKl *it the hist to the 
deep fiscii but the skin is normilh moi 
able o^c^ it To touch it niij he soft and 
doiipln or i hstic and fluctinnl Tlirotnili the 
mucous mcmbrinc it lias a nhitish appear 
nnee Tlic most frequent site of i dinnoid 
rvst of tlio mucous nicmhrant is the floor 
of the mouth Here it nnj he siibhn jnal 
hinp between the gcnioh\oid and pinio 
glossal muscles or mbvicntal separated 
from the mouth ca\iU b\ the gcniolijoil 
muscle A submental dermoid does not fol 
low the moNcinenls of deglutition Itotnlgen 
cxaininalion ma\ help in the diftf^nosis if 
the c\st contains opaque nntcrini The final 
dmgtiosis is made on the fiudiug of derm tl 
appendages m the cji.t wall and sebum and 
tpidcrinal dernnlnrs in the contents Per 
mold cssts contain one or more derisali'cs 
of tlie dermis such as hair teeth and sebn 
ccotis material DermoMN ui the floor of llu 
mouth Of m the submental and subimixillarj 
regions must be distinguished from ramilas 
c\slic hsgronias cjsts of the Ihsroglossal 
duct chronic suppuratisc mfecltons of the 
sulimaxillars sihvarj ghnd branchnl cjsls 
lipom IS and ncurofihrotnas 1 he one notable 
feature which distinguishes a dermoid in 
thc'C regions from the befon nuntiniicd 
fs its patti leke <tr /m'.vig 

on palj alien 

Projrnosis —For dermoid c\ sis of the skin 
and muious nieiiibrane tin prognosis !•> fas 
ornlilc if no coniphealions arise The c\sl 
will not Rlurn if the «ac is wlmlU rcniosid 
Malignant degcniratuin (carcinomatous and 
sarcomatous) occurs ocensioiiidh wnlb or 
will out metastasis It occurs in tfl ikto-OI 
of llie cases of dermoid of the breast The 
presenci of a round circiimsrrib nl sulicu 
tnnwms leMon of the breast should be <iis 
peeled as bung a diimoid cast and as po- 
tintulK mnhpnanl Traiisilhiminalion mas 
help thmcalh in dislinguishuip a c\»t from 
a solid mass 

Treatment — Complete ixtirpation is the 
opemtiou of choice It is important to n*- 
mosc llu entire cjsl wall I cktsI fiiM block 
with 1 per rtnl iiosocam i^ sirs salisfac 


tors Jhe mcisiow sJiouId follou Iho natuml 
lines of the skm of the area m\ol\tal \ 
dermoid of tlic floor of the mouth if small 
raa> be removed through the mouth jf 
large through an incision pinllel to the 
lower border of the nntnhbk with care not 
to endanger \Mmrlons duels 2 Mlitn a iKr 
mold cast is adlicrcnl to l!u 1 one the perj 
oslcd illachmcnl mu I be remosed nhug 
uilh the tntiior AI<o nnj cordlikt ttttij 
sions should bi, reinoscd to ofTcet a cure 
\Miti) an estrrmJ smus is presint the »ii 
cision should iiuhidc an clliptie portion qf 
the skin around the simis which fncililnlt^ 
the remoaal of the tract'* 

LpinritMoin r^STs 

(t pithchal C^at Imflautniiou Cyit /*o«f 
tTaumatic Cyat) 

Dcfinilton — An epidermoid cs«l is n In, 
mgn c\st an mg from displicid epidtrmu 
eelN 

ElJolog> — The gtncrtilb aeccj led Iluj 
ory is that an epidermoid c\>»t is Inumatii. 
in origin and an os fn>ni a fragment of <pi 
dermis lorn off and drivin into lit dctixr 
tissues m the coiir c of an mpir> 1 nr this 
r(a«on it i«. often cillcd n traunialit epi 
Ihchd cast of the skiii'* 

Pnthologa — llu ev«t i> nnilKiiUr and 
mat or max not haven rbrnuspip>Hh Tin 
c\sl wall shows, the cpidtMinl •.truclurt, 
more or 1( ss roinplcle with tJu stmt i m ro 
OTfirt iiti I.yva’i fjler fftifTf-- 

inoNl Pcnnnl hlruclurcs art nl i nt Thp 
contents arc n whitish or grati h chrcs\ 
mass made iqi of di integrated ipidtrmal 
cells 

SjmptomaloloRx — The onh stmiilom 
unless the evst siqfrurilts nr makis pm 
sure on siirroinulmg slriirtiires h the pres 
iiici of n smooth rounded f auilcss liinior 
iiiulcr tl I skill 

I)i ignosls -^Itari It hat r t pi h rmoi 1 
ctsis Ictn dn.,no td as ?iirli but tlirt con 
Klitntc an rnifiortanl skm 1 -sinti that inai 
liatt nimting and orcati mafit serious ri n» 
jlicatons U is sigiufitant to note lint thu 
topic I a> lutii giitn little if anv sjwce iri 
tialbooks 

Tie ino-it freqiunt Mtes are tlie jwlms of 
tht hands the flexor Mirlacrs of the fingeni 
and the too- next in frequenet art the forts 
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ISl 

IIk hfxlv, clmnctin-tK-ilh in pmt num 
l)rr« nli{T«,\tr llur« is hnuuo I)k\ nrrsiinll 
?«lnc«)ns luniors sanin^ in si/< from llnl 
of n niilitt ‘tn! to lint of n clurrv ** Tl«"it 
sn tilings oflrn slio« a hlark sprck al tlic 
apex rc-])n''».nlni5: tUt 1 j!<xU» 1 of tht 

duct ollicruisc tilt o\crhui^ •■km is not 
di'coloml unit's mfhnud Flic swcllinp is 
doucli' or 'IirIiIK clistic rm touch and is 
cnsiiv moMhU in rchlum to tlic iinderKmij 
sVnittuns \nil the skm »■. not movahlt o\ct 
it It IS of \trs 'Io« trowlli rsiiiIK a ran 
ckI odor of tilt coiitirils wlitn it is opcncil 
IS a point of dnjrnoslic imjiorlancc 

Proj^nosis — Flit procno't' js fasonhlt 
unless tlic (ssl Ins iiiidtrponi unh^nnnt 
cliniipt Till ihvtl'pm nt of ('irriiioim on 
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r\ 't dot < not n turn F s cn afli r carcirionr* 
tons cJnn^i returrenet nfltr toniplrlt n 
iiiosil of till tumor is nrc and metastasis 
IS infmiuent 

Treatment — '^tlmtous casts arc cnsila 
umoatil undtr Imal nnc>tlusn The owr 
Kmc ‘•kin IS first diaidid flic incision hemp 
iindt to corrc'pond avilli the iiatunl fold* 
of tilt part Alts rctlnmhnca of iht skm 
tinv ht rtmoacd oilh the li nior 1>\ an c! 
iiptual inci'ion Tht «ac should ht rcnioactl 
irilacl if pns'ihk If it is mpturcel alt frag 
nunts must hi found and rcmoaofl to insiirt 
npnmst rrcnrrcnia or tin dtailopment of a 
nslitla Malipnanl t\«ts rttpnrt a hhenl in 
ci'ion tlirnnpli liealtliv ti'Siic on all sides A 
iinlictianl tumor should iicser lie cut into 
diirmc ds rinioaa!* 

DLltMOII) C\STS 

(CuUruhr C^xt, I mliri/oma Ineluiion Cy*t 
Pilijrrotix ( i/*t Setjiirsiratwn Ct/ii) 

Definition \ dermoid ra<l is a hciii^ti 
concenital evst arismp (rmu displaced epi 
tlielmm and containing dcrivattsi'S of Iwth 
cpihla«t and im»ohlasi 

LllolojT'* — It ari'ts from the infolding of 
a 'km rmlmunl iii the tlosurt of an eiiihrs 
onic fissiirp or from ollur displannunl ff 
tpitlithnm in iht d(\<lopmeiitnl pcntKp 

I*ntlioInc> — Tht c\st is umlncnhr with 
a cipstilt and nilh the stall shoning l*n 
'kill strnclnrt ninri or liss romplclc with 
iht strata in riMr«cd ordir Iht horns lis*r 
Ikiiic imitrmost One or more of the dermal 
apjKmhn' f'-ehac cons glands swtat gland 
and hair follicles) arc pri «i nt T he cs si con 
lams nil odorkss thick liqunl or chccs' 
iins' iithcr uhitish or srIloMish comiwsc<J 
of disinlcpraled (piikniml nils chol stint' 
crssinK Fehum and frctpunlh lanngo N 
tkrmnid cast mas cnntnm teeth hair an 1 
iKint and mas slndc oscr into a teraloras 

Sjmplomatolocs — On the skin the out' 
ssmptom IS till presence of a smwth 
miindetl |>amk‘s tiiimir ii'ualls small at 1 
iinnhtnisise On ||ie floor of the month i* 
dcrmoi 1 mas di*phrt (le tongue upsvifl 
and hackssard gise n naval qinlilv to Ih' 
soicr or t sen make spenli imlolipel it mi' 
lutcrkrc with n-spiralKti deglulitn n an! 
mastiralion <r pnHliire rn'argcmenl of lie 
siihracfilal region and rtcri prrgfiatkMn 
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Diajrnosjs — Altbongli conj^cnitil a dcr 
inojr] cvsl frrquLj)lJ\ does not inanifi^t Usclf 
until mlult life It i« found most often at 
lliL site of nn cmbnonic fissure or ciniinel 
and in the midline It is not u«uaH\ frtiK 
ino\nl)lc being ittnehed at the base to the 
fkep fi'cw but the skin is nonnalh ino^ 
able o\er it To touch it nin\ be soft and 
dotigliN or clnslii. and fluctuant 'Ihroughllic 
mucous nitmbrane it has a uhitidi appear 
ance The most frequent site of a donnoul 
c\sl of the mucous mcmhmne js the floor 
of the mouth Here it ma\ he ttiWinjua/ 
Ijmg between the genioh\oid and ptnio 
glossal muscles, or ffubnicntaf separnUd 
from the mouth cavils bv the gcniohvoid 
muscle A submental dermoid doe- not fol 
low the movements of dcghililion Tlociitgen 
cxanurmlion mnj help m the diagno is if 
the c>sl contains opaque nntcrml T he final 
diagnosis is made on the finding of dermal 
appendages in the cjst wall and schtim and 
cpidcrnial derivatives in the contents Der 
mold casts contain one or more derivatives 
of the dermis such ns hair teeth and scha 
ctous nialcnnl Dcrmonls in the floor of Iht 
nioutli nr in the submental aud «uhmavilhrv 
regions must be ihstinguisbcd from ranulas 
cvslie li\gronias cjsls of the lUvroglosNil 
duel elironic suppurate c infcclioiis of the 
subniavdlarv sahvarj glind hraiiehial cvsls 
lipomas and neurofibromas 1 he one notable 
fi itiire winch distinguishes a dermoid m 
these regions from llu before menlioiietl 
conditions K its puiO hkem-doughi fccl/nc 
on palpation 

Prognosis! — 1 or dermoid cv sts of the «km 
and mucous membrutu the prognosis is fji\- 
orable if no complications nri e The evst 
will not return if the sac is wbolh rLinosctl 
Malignant degeneration (carcinomatous nnd 
sartomalous) occurs occasionallv with or 
without metastasis It octura in ID percent 
of till eases of ilcrmoid of the brtavl The 
presence of a round circunisenhed subm 
laneous Ilskui of the l>rcn«l should be siis 
petttd as being n dermonl evst and ns jkv 
I cnliallv nnhginnl Transilhimunlioii niav 
help chnicallv m distinguishing a c\sl from 
a solid mass 

Treatment — Complete txtirpaium is llu 
openilion of choice It is important to re- 
move the entire evst wall I/wnl field Idock 
with I per cent noiocam /« vm s.a|i«/ar* 


lorj The incision shouhl follow the natural 
biit> of the «kin of the ana inioUcd \ 
dermoid of the floor of the mouth if small 
nwj be removed through the mouth if 
large, through an mcismn panlltl to the 
lower bonier of the mandible with can not 
to endanger It barton’s ducts- It hen a efer 
mold cv«il IS adherent to the hone the pen 
osteal allachmenl must he removeil along 
with the tumor Also am conlhkf ixtin 
sions should be removed to elTect a cure 
Ilhtn nn ttlernal smus is pn cut the in 
cision should include an cl)i|>tte portion of 
the bkm around the sinus which facihtntt", 
the rcmoial of the lrncl’‘ 

j nsTS 

(Lptthrlml Ct/st Imj latiiafii n Ci/tt Post 
imiimaltr Ctjfi) 

Definition — \n ipidcrmoul c>si is a lu 
nigri evst nrising from disphiid epidermu 
cells 

Etiologv — The geiierallv arcipted tlu?- 
or> IS that nn cpiihrinoid evst ts traumatic 
m origin and arises fri m a fragimnl of epi 
dermis torn off nnd driven into the deetwr 
tisMics III the course of nn nijiirv I or this 
re ison it IS often cilled a Iraiimnlic epi 
thchal evst of the skm 

Pnthologv —Tin evst is umloiuhr and 
ma> or inn V not haven fibrous cnj«ul Tin 
evst vvnll shows the i|)nlermnl ^l^l(tlln 
more or less romiiftli willi the strata m rt 
versed order the hf?ni\ filer itiiirr 

most Derma! slrutliircs arc absuil The 
ronldits an a wjiili*b or pravish rhirs\ 
iiia<> made up of disinlegratetl < piilormnl 
cells 

S>mptomalologv — ^Ihe onlv «vmptoin 
unless llic cwl stippuralcs «r makie pres 
suit on •Hijrroundmg strm lures is tie pm 
Clue of a smivilli rounhd painl -ss tumor 
under the skm 

Diagnosis — Itanlv lm\< cptdtrinoiq 
evsLs l»ein diasim ed as ‘iith lull thrv con 
btitiite an im{>evrtant skin lr«inn that nia^ 
have nnoving ami oecasionsllv wnoijs com 
ihcatioRV It i« Mgiiifirint to note that this 
topic has hren given little if nnj sjuce in 
lextliook* ’* 

The most frequent »itcs arc the palme of 
the hands the flexor vurfaers ef the fingits 
and the lor* mil in frequence are the fntr-. 
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head and \crteT* Tlio c\st is found most 
oflcn in hhorers exposed to injurj V his 
lor^ of injurx is not alwa\s obtaiinblc since 
a slight tniinn ma\ Inxe been the causa 
tuc factor and maj ha\c occurred a cars 
before the manifestation of the cjsl The 
c\sl IS frecl\ mo\ablc and the overlying 
skin IS unattached and normal m color It 
IS differentiated from a dermoid cyst which 
it otlierwise resembles bj the absence of 
ilcrmal stnicturcs and the presence of cpi 
dermoid cellular structures It is differcnli 
nltd from a sebaceous cjst though the con 
tents are similar m gross appearance by not 
!ia\ing the intense sour odor often associ 
ated with sebaceous material Epidermoid 
c\sts rarc!\ become malignant and seldom 
become infected If mcomplctcls removed 
thej tend to recur An epidermoid cast on 
the pulp of the thumb or finger mn\ erode 
into the phalanx ® 

Prognosis — ^Thc prognosis is favorable 
unless malignant changes which arc rare 
occur 

Treatment — Iladital extirpation before 
infection has supervened is the nleal treat 
inent The postoperative reaction is slight 

MUCOUS CtSTS 
{lUtentiOu Cyit) 

Definition — A mucous cj st is a cjslicallj 
dilated mucous gland 

EtioIog> — Inflanimnlion of the gland or 
traumatism of the orifice ot ttie duct waj 
cause occlusion or obliteration of the cxcre- 
torv duct with retention of the glandular 
secretions 

Palhologv — The cvsl maj be unilocular 
or miiltilocular The wall thin and of glan 
dular structure and niav be embedded in 
the simouiuhiig muscular tissue Tlie con 
tents arc a glairj mucus 

Svmptomntolog) — Tin onlv sjmplom is 
the presiiicL of a iwiinle s blui h somewhat 
lmn«hicent protuhcrancc on the mticou> 
membrane 

Diagnosi*' — \ mucous cv^^l max occur 
•>uiglv or multiple cv ts maj develop on the 
mucous surfaces of the lips and checks floor 
e f the mouth border of the toiiKue and 
vulva Thev priscnt rounded tense fairlv 
movable tumors darker in color than the 
siirTOimdiiig mucous mcnil ranc and vatjmg 


in size from that of a pea to that of a haze! 
nut always being larger when oeciirriiig m 
the floor of the mouth Their growth is slow 

A rare condition latch described Lv Gro s 
IS that of recurring mwomatous cutaneous 
cjsts of the fingers and toes w hich is bcliev ed 
to be a mvxomatous degeneration of the 
derma resulting m a peculiar jnucoid 
change m the connective tissue of the 
conum this process leading to liquefaction 
and cjst formation This tvpe of cjsl is 
apparenth not connected with the joint 
Lursa or tendon slieath a puzzling patho- 
genesis It occurs as a small thin walled evst 
on the dorsal aspect of the finger or toe and 
contains a colorless odorless thin or gtlalin 
oils fluid It is refmctorv to surgical treat 
ment recurring rcpcalediv after cxctsicin 
The best results are secured from x rav or 
radium therapv 

Prognosis — The prognosis is favorable 
Malignant change is unknown or extrcmciv 
rare 

Treatment —Cure is usuallv cilcctcd bj 
the removal of the wall of the evst Occa 
sional!> it will be wise to cauterize the cav 
ilv vrall bv tbc cautious use of an electric 
caulcrv 

BLOOD C\STS 

{CxtratasnUon Cyst Ilematocyst Ilemor 

rhayic Cyst lilood lilifter Jlcman 
yioma \ oscular \ctwj) 

UcfiTiitiun — \v imbcatwt b> Oie s>iin 
nvms three tblfeTeul pathologic entities 
found in the skin and mucous membrane 
pass under liic name of blond cv^ts The 
first an exudative evst containing de 
gcncralwl blood The second js a evst of a 
blood vessel faniiharh called a bloo 1 
blister and appearing usuallv on the tongue 
or bp The third is a blood lake develop- 
ing m a neoplasm compo ed of prohftmttd 
or Iivpcrtropliicd blood vessels (Ste section 
on \ngioma m tl t cliaplcr on the ^ a«cuhr 
Svslcm ) 

Etiolog> — The exmlativt evst arises 
from a brute with 1 emorrhage into tin. 
sill ciilaneoii'. ti sues, formin^ a litmatoma 
which for «ome reason fails to become ali- 
sorlnd liquefies and becomes wallevl in bv 
rcaclivt fibrosis The blood blister tvpe 
of cvsl has its origin in a vanx The bloovl 
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lake’ m the conpcnitnl Mi«cular lunior is 
produced b> the breaking down of the cn 
dothcJial elements 

Palholop> — ^The cxndatnc or cslmansa 
tion blood cast has a thick fibrous wall 
showing hcmaloidm crj*.laU m its inner 
lajcrs The content is a clear \ello\v serutfi 
The palhologi of the other tjpes of blood 
cvsls mentioned is sufiicientlv indicated b> 
thiir definition and tliolo^i 

bjmptoma(olog> — Usunlh the onli 
s\niptom IS the presence of a ‘^mnll tumor 
gcneralK bluish in color but reddish or pur 
plish if on the mucous membrane If tht 
tumor IS dcopK situated the vkm is not 
discolored A casernous hcnnngioma or ne- 
vus ma> bc\erj disfiguring 



Fig S7 — Tlftnanpoma (Wootl rjil) of tlir Innpic 
Th * t itTKir cm 1 nil) U’rBTTW larp r o\^ a of 

rflrrt \rar* (Couilfij of Dr 11 «Wn rc > 

Diagnosis — ^The diagnosis dionhl not be 
difficult to make from lliiir oppinrantx 
alont If there is doubt it is iisualb safe in 
e'vplore a cast with in aspirating nc«!lt Of 
thv hlomi casts found m the inoulfi or on 
the inner surface of the bps of infants Slid 
min. Writes In nddilton to thi*> lai»e »n 
infants more compk\ familial and hiredi 
tar\ \a«cular tumors ma\ Ik encoimtirtl 
111 (he oral acslihule in ns«ocfatioii iwth sin» 
liar tumors on tlu cutanwnis surface nnd 
deep blood casts of the neck* 

Prognosis —The proj^no is faaorabU 
There is not fixed tendcnca to malignant 
growth or to recurrences when n M«l »* 
TCTsvoaed surgaevUv or treated aatlU radiutn 


n? 

Treatment —Tilt Irealmcnl (f choict is 
complelt surgical cxtiriwition or expo urc to 
radium thtrapa cspeciallv the gamma mas 
Uadium will perhaps giac the be t cosmilu 
results In the treatment of htmaiigunn of 
the oral caaita Shchnirc*® has obtnmi'il 
gnilifaing n^ulls ])irliciilarla in adults ba 
the following mclhotl 
An ordinara hapoiltrniic sariTii,e i fillul 
with ft 5 per riiil solution of smJinm mor 
rhiiatc llie necclk is inserted into the cast 
and the sodium niorrhuatc mjittial until 
slight di Icntion of the ca-»l Is felt Thcmadle 
IS then withdrawn and if jk) sihk prt urc »s 
apphci! with the finger tips nl out the tast 
to preaent rapid outflow of lh« injectid 
solution Modemte jiain nnd swellmc of the 
part follow aaitl m n few Iimir> ^Shtn jirnp 
erla injected the cast thin has a I rawiu 
mdiimled fci! From two to four injcctiins 
art re<imred to ohliteratc the nacrage tral 
blood c\st In hemangiomas charailrnretl 
ha cxlcnsiat inclnslasis a mafi.nant pncaa-, 
maj haao dtatloped (hemangiosarcnma) 
and should bt treatwJ radicalla 
Dinligtroiis casts ami nniihs arc dia 
cu sed ikcwhen 

I Miriin llotjun 
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NEOPIoASAIS or THE SMN 

Neoplasms of the skin can be ditidctl m 
lo benign and malignant forms allboiigh 
a sharp distinction between the two ma\ in 
‘‘Ome eases be impossible either on clinical 
or histopathologic findings OnN the more 
common neoplasms cspecialh those reqiiir 
ing surgical treatment will be described 
here * Lesions of the mucous membranes 
including leukoplakia and epithelioma arc 
omitted Various tjpes of foreign liody In 
mors such ns paraffinomas and al o gran 
iiloma p^ogenicum molluscum conlagiosum 
and the scrnicae arc omitted hecause Ihej 
tacli ha\c an infectious or mflammalors 
basis al«o aarious t\pcs of xanthomas which 
ha\e to do with disturbances of metabolism 
of lipoids It is important to examine the 
skin of the entire hmh as more than one 
Ispo of cutaneous tiooplneni often mas be 
present 

nrNIGN M Ol'LASMS 

Benign neoplasms of the skm include 
(1) filrromaa such as single or multiple nod 
tiles of dermatofibroma Icnlicuhrc (snbdcr 
mal fibrosis) and multiple pedunculated 
flaccid and pigmented lesions of ncurofibro 
matosis (son Kcckfmgfiausen X discn«c) (*') 
I clotds winch arc h\*pcrlropliic clcsaled 
«ears cither spontaneous or secondars lo 
trauma (d) muromat (4) lipomas includ 
mg adiposis dolorosa (Dercums disease) 
('») hemanijiomas which are of sarjingsi/e 
and depth from the casernous tape lo the 
xpulir ne\us and port ssine mark (0) lym 
phangxomas tillicr diffuse or circumscribed 
often with features of a lumanciolcmplian 
giomn (7) viyomaa which are dis idetl into 
(larloic m\oma and Iciomsoma (8) cAon 
(tromas {*)) o^icovxas (10) dermoids (11) 
rare benign cjitlelial neoplasms such ns 
epithelioma adcnoides esslicum (Brooke) 
cslindronn adenoma stbaceum (Pringle) 

• For m drt» W rfrtcnpl on llerrnl al on an 1 aub* 
rvi»on of U<* ottirr t pcs of neoplasms the refer 
rorm T trd at Up rn I of Ih « section and textbooks 
on Irrmal 1 


sxTingoma and sxTingocs tndenoma which 
do not suggest malicnancs clmicalK al 
though the\ re emble ba«al cell epithelioma 
histologicalh and (12) neii including the 
orthuarj pigmented mole which nn\ be 
ohtan or midtipJe and mat tan grtalh 
m si 2 e and the so called epithelial nc\i of 
which xcrnici senilis (seborrheic keratosis) 
lb the most common 

EliologicalK the benign neoplasm i« proh 
abh best exphincd ns the result of Miss 
bildung (malformation) of the tissue during 
fetal or po tfelal life or as an cinbrtonie 
rest except chon Iroma and o leoma which 
max be attributed to local or gencralircal 
mtlnbolic di liirbances and kilouU and 
dermatofibroma Icnlictilare which max re- 
sult from trauma 

Anj benign ne-oplasm maj as the re till 
of repealed trauma or inadequate trcalnunl 
exenluallx undergo malignant change al 
though except pigmented nexj the incidence 
IS xerx low 

Treatment — None of the conditions just 
mentioned requires surgical treatment e\ 
ccpl (1) xvlicn the neoplasm is situated iii 
an area subject lo trauma or irritation (*) 
xxlicn there is pam such as xxith some le 
sions of neiirofibromatosN or Icionuomas 
and (3) when cosmetic results are desired 
as in the case of ncxi of xnrious tVTics Par 
lial rcmoxal of pigmented noxi bj causlies 
fulgitralion diathennx or superficial exci 
Sion Ignoring the fact that the roots usu 
atU extend to the depth of f/ie /latr fofAcfc 
max frcquenllx lead lo malignant melano 
mas Keloids maj recur following excision 
in spile of associaleil radinthcrapx Ph tic 
snrgcrx is indicated in certain cases of super 
ficial angioma cspe'ciallj of the port wine 
Ijpc if the lesion tlocs not respond to radio 
thcrapx carbon dioxide snow or electrical 
mcUioels Benign epidermal neoplasms are 
relalixclx resistant to radiothcrapx bocaiis 
of their slow growth and xxhen their re 
moxnl Is indicated thej should be cxci«etl 
surgicallx or remoxed b\ electrical method 

MAIICN \NT NFOPLtSMS 

Malignant neoplasms of the skin include 
(1) epitf chon as (®) sarcoma* (3) lyin 
pkoblastomas (4) rare cn«es of endotl ebon a 
cutis and (3) victasiatic lenoni of the skm 
from neoplasms clscxxhcrc m the IkkIx The 
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cliolojfy h iJic sanir n<5 for cfluccr clvevvlirre 
find remains tinknown. Trannvi; c\j>o>*ure lo 
actinic rnjs. inclndini? snnii«lit ant! mtlio* 
liicrapy; occupnlioii, as in cases of tar can- 
cer; heredity, ns in cases of \rrodcrma pig- 
montosurn, and llic Jn-h or Clinlaicnc l\pc 
of skin may he contributory factor.. When 
there is doubt repardin;,' the clinical ilinp. 
nosis, a specimen for biopsy may be taken 
without danger of dissemination of the proc- 
ess except in cases of melinonia and l*.*i"ers 
disease of tlie nipple, in hntli of \rbjcli frozen 
sections shonW be made at the lime of 
operation. Malignant tuoplasms nstnlly 
Occur in the later decades of life, but oeca- 
sionally they arc seen c%on in cliildhowl. 


prrtJojniriaJes on the nulerior portions of lh<* 
fact and forehe.Td. but it may be found any- 
where on the body. Hislopalhologically. 
there are strands or a lalliee network, or 
fihiHlular armiuiiment, or combinations of 
them, nr a folid growth of bns.Tbhke re!)- 
arising from the liasal ulN of the epidrr- 
mis and occasionally from the basal cells of 
the dermal appendages (Fig. a). Fxlon 
sise local sleslnielion may result, insoUiug 
cartilage ami bone: wlun mela-tasis orrurs, 
Iiottcxer, histologic cxaintmlion will rc\<al 
.a Ifan-it/on to a ba<.il— rpianious or «qcti- 
moits cell epitlielioiun, 0((asioiially. niarktd 
deposits of melanin pigment are sun in and 
between the cells of the tumor IHsal cell 
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••(ulLtlinma 


Epithelioma (some prefer the term car- 
(inoina) (Fig o) includes InsaJ cell cpi- 
llicboma (lia^alzeUenkrcbs or rmirnl nicer), 
bisnl-srprarunijs cell epithelioma, squamous 
(prickle) cell tpilhelionia (Fig. ilB. b). and 
melanoepitliehoma (Fig.SS.d) witliorwith- 
out pignunl. There are nl-o rare instances 
of true carcinoma of the ilermal app<ndaces 
nr culanrous mtlastasis of c.'jrcinonn from 
olhir organs of the body. 

Ilafdl cell rpif/icltotita is a small or hrge. 
chronic, slowly progressing, superficial or 
deep nodule or uUer. with a rolfcil. ps*arlv, 
telangicrtalic bonier, the center of which is 
usinllj co\crc«l with a rrii«l. nmoxal of 
which r.ansj s Idecilmg This type of lesion 


epitln lioinas may be lre.altd sucecssfully 5n 
Uie great mnjoril.s nf e:i-es b.\ railiotlierap;.. 
by excision or b> ^arious <!e<'lrical methmU. 
IUh ntgen or radium thenpy is pr»>)).'»I>ly the 
inclliod of clioiee in c,n'ss of *m.iU <pitli«bo. 
imns about the ijihds and raritlii llu 
phjsician should u*e the mtthcwl or combi, 
imtion of nutiuwls uilli which hr has Im- 
come most binnlmr. Tweiils per cent of l!ip 
iieoptxsins di.miio'etl ilittieall> ns IkisaI cell 
epilhclioin.Ts |>n>ir on mjcroscoplr ctaminx. 
lion to hr b jsi! -qii inKUts <*r squuiious rrll 
cpilluliomas. Thej should be exciseil wMeU 
and deepb' bi’cause l>otb are nlitiiils re 
sistant to radiothi nip> : m addition, thr 
Iwsal septsinous tsp- tnid* to inljltmle the 
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tissue at the margins in narrow strands of cent of cases Statistics should be based on 
cells without becoming manifest clmicallj at least a fi\c \ear period of obscnalion 
Superficial epxthehomatosts (benign crjlh lesions of grades 3 ami 4 maN lack the elm 
cmatoid epithelioma) is characterized b\ ical features of ordinar\ epitheliomas and 
single or multiple lesions (Fig 38 c) that nin> require histologic difTercntialion from 
\nrj in size from a few millimeters to 12 sarcoma endothelioma or e\cn benign ul 
cm or more These lesions predominate on cers Squamous cill epithelioma of the hp 
the trunk and simulate ordinarj basal cell must be distinguished from lesions of pri 
epitheliomas except that thc\ ha\c a minute marj or tcrliarj syphilis Sijuamous cell 
fine thread like border in which case thej epitheliomas of grades 1 and 9 should be 
usually are basal cell epitheliomas when radicnllj removed b} excision or diathtrm) 
thej are eczematoid in character the> are and when indicated such treatment slioull 
basal squamous or «quamous cell cpithclio be followed after a >cars inlir\al bj skin 
mas Both tjpes of superficial cpithclio grafts of \arious tjpes if the condition has 
matosis are usuallj resistant to radiolher not recurred Metastasis to adjacent Umph 
apy and because of their situation are best nodes usuall> results m cases in which lesions 
treated by surgical excision Usuallj skin are of grades 3 and 4 so tliat the prognosis 



Pg 39—0 Dosal cell cp U o] oras b squaraous cell «pthHoma. pra le 1 r Bonens diwase (epU«roma in 
f lu) tl aquamout r«ll rp U cl oma gm 1e 3 

grafting is not ncccssars because of the is poorer esen after surgical excision and 
laxness of the skin Siipirficial cpithclio subsequent irradiation of the dependent 
matosis IS frequenth confused with benign glands ‘Main i>h\sicians and specialists cm 
dermatoses such as lupus ers Ihcmalosus plox inlcnsncradiolhtrapj in the treatment 
psoriasis or tinea circiiiala of squamous ccl! epitheliomas including in 

Squamouf cell cpit! elioinas present os n scrtion of radon seeds and noodles of radium 
rule a wider and more indurated border and admmistralion of fillercd roentgen m\s 
tl an basal cell epitheliomas Thex fre m large single or mulhplc dixided doses in 
qiicntlx arise from senile keratoses Ilisto- eluding the newer tcclimc of iladx or alter 
lopicallx thex arc graded 1 to 4 bx Broders nate dadv treatment a h Goulard It is rec 
ilcpcndmg on the amount of difTercntialion ognirrd howexer that squamous cell epillic 
of the iiidixidual cel! mitosis and pearl for homas are nlatixch radioresistant 
tnalion (1 ig 39 b and d) lie found that Melanoepit/ ebomas including nulanolic 
^quamous cell epitheliomas of grade 1 re- whitlows arc cliaraclcnzcd hr a deep steel 
curred following excision in onl> lOjicrcent blue color x\it!i or without radiating lines 
of cases whereas for those of grade 4 sue along Ijmphalic structures riioe frequcntlv 
ccssful results were obtained in onlx 10 per dceclop from small superficial flat tlcepb 
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pitfratntnl j)c\j l]a\( been sulyecl to 

npialed imlnltoii tnuiim inftclion or m 
tonipttc rcIno^al T/ip\ should bt exciscil 
nidelv m tlic hope that j^lamluhr mpta« 
Insis and pigmented or non pi^nunteil met 
astnsjs ihtnhert Jn\e not fllre'jd\ occurred 
lustologicalU If lliere js tMdenee of »n\a 
Sion of the Kniphntics bs (he tumor cells 
the pro},nosis is serious ^\hcn Ihm is e\i 
dence of intlaslasis palltalnc roentgen 
Ihcrspi js of lalue in making the patient 
more comforlahle and retarding the prog 
rcss of the disease hut <l(.alh usualh results 
within n couple of sears although c\cep 
tionallj patients ha\c been known to li\c 
for a decade or more after dissemination has 
occurred '\rilinotpilliclioma must Im dis 
tinguislicd from ksions of suhdcnnni fibrosis 
with htmorrlingc and ncMis blau (blue 
ncMis), ncilhir of which presents radiating 
hues along bniphalic structures In a blue 
lies us there usuallj is the liislorv of onset 
m enrU childhood of a blue or blue gra\ 
pipulc or nodule which remains ns «uch 
throughout life without increase ui sire The 
blue nenis rarcK ns the result of repeated 
trauma mas become a mclanosarcomn 
fht so called precanccrous dermatoses 
should be confined to Bowen’s disease to 
senile arscmc, rociilgcn ras or radium ker 
atoscs to experimental or occupational tar 
cancer and to \erodirnin pi^incnlostim In 
approximatelN 20 per tent of Uie cases 
studied nialij,nant ciiilhcliomnloiis change 
occurs In casts of \erodtrma pigmentosum 
the ([iithchoma is usunIK basal cell m timr 
aelcr ui all the other conditions menliom d 
It is usualU sqinmous cell In tlic beginning 
lliorc is ail tpithchoim in siln associated 
with anrtous jiheiiomtna of imltMdtial lell 
kenliniralion diskeritosis mitotic and 
amitotic division of cells and clumping of 
rtlls and formation of giant cpithchat ctifs 
(I ig 10 c) ItireK ns the result of chrome 
imlntion trauma or mdiolinrnpv or earn 
iiidojKiultiilof the t ficlors does iinlignnnl 
change divtlop in benign dcriiialo<i< soph 
as hipus ervthemntosns lupus MiKan* sfa 
SIS ulcers sebaceous c\st taUifieel or not 
ind even psona«is and lichen planus 
5r«»/c ) trainers arc to bt shirplv ihstin 
giU'lieel freun virruca stmlis the latter be 
mg biiiign and charactcriml bv a vcirucoiis 
gre-is\ trust that is n-ailiK rrmnveil be fnc 


tjon III contn^l to the adherent kentotn 
crust of senile keratosis or cutaneous horn 
Ipitliefionns presiumhlv pnxjpilalcd b\ 
nrstinc mav occur on the trunk ami snnii 
late lesions of siiiJerfieial epitluhomaliuiq 
bill cJmiciJh thci priAtnl xcmieous kcr 
atolic criisleal lesions and histologicnlK are 
ustinllv squamous cell epitheliomas of grades 
2 to 4 with individual cell krralnnrnlmn 
All of these conditions lall for surgnnl tx 
cisioii c’liitcnzition or diathermv Kndio 
llicnpj IS conlraindiealed 

Paget $ dmaxe of the nipple is rlmracler 
ized chnicallv bv a pii>istMil shnrjdv eir 
ciimscnbcd cc7tinalDid lesion and liislolog 
icalh hi the pale-staiiiing I’agit ctlls wlii<}i 
arc without apparent nltaehmont to nilja 
cent ipilhelial cells Tin writer bdievrs that 
the lesion of Pagils disease is a piciiliar 
tviM. of tpillielioma in $itu and that tlnr 
IS miilticcntnc origin of the Baect cills fn m 
the epultrmis and tin epithelium of t| ■ 
dermal ap[>emlagcs including the laclifcrons 
diicti Mmr has cmphasi/ial the origin of all 
I*agel cells from tlic licliferous ducts In 
75 jH»r cent or more of the oases INgils 
disease IS as oeiatid with an iimli riving car 
ciiioma of the breast so that tomphlt or 
radical <\rision of the bnasl and ndjictnl 
Kmph nodi» is indicated 

r’onfusinti arises among gtfieral pathol 
ogists and others regarding lie difTcrcnlia 
tioii of p ( udo tpilhefiomalous hvicrplasn 
ns «een esjietiallv in bmmodirma lodo 
derma blasloniveai i« verrucous forms of 
ciilaiuous tuberiido'is m thi l/ordirs of 
chronic leg uhers and in the terliarv s\ph 
doderms Inmiharitv with the hi'totogu 
changes encomitired tn tin < di ascs is e< 
senlial Marknl am! ih«p proliferation of 
the cpidtniiaJ niKis even Ihoudi irrcgulir 
m oiithiH mav be disinigiiishrd from tnu 
epitlieliomn bv the relative lack tf fifftotn 
figures the n^ulir arrangemcnl of cells and 
the invasion if the mriUntc into cpilirmal 
llssilt 

L>mplu)hlxs(oma mdtides nnrosis ftin 
goiJcs which usinlb begins j ruuarih m the 
skin and presents indtiniln! j laqii % of varv 
lu^ sire with prate boni r* nml the f u 
kemias lU'HKkins *bvi‘t and Ivmjhosar 
conn which mav occur pnmanlv ui tic 
»kin but an miiallv the rrsiill of m l3«Ia»ii 
or of exlrnsion from wiUnn Ivmihnblav 
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loma nnj nppcar as (h^crett or {^rouped 
nodules plaqiici or c^cn ulcir>. and require 
histologic clinical and heme c\ tologic slud^ 
before a diagno is can be made In manj 
cases t\foliati\e dermatitis is a manifesta 
tion of hniplioblastoma as is also toxic 
pruritus Histologically m\cosis fungoides 
rcacaU an mfiltrale composed of a multi 
plicit\ of cell taqics pjknosis and karjor 
rhexis and clumping of indnidiial cells in 
the later stages there are many mitotic fig 
urcs often going oaer into a Ijmphosar 
coma thus justifying the inclusion of this 
condition A\ith neoplastic diseases The his 
topathoIoj,jc picture of tlic h ukemias Hodg 
kins disease and lymjihosarcoma is similar 
to that seen in the glands or internal organs 


m the CISC of dermitofibro arcoma e\cn a 
pidiinculatcd adherent mas es Kapo i s ih 
ease II ualh starts ^\ilh in\ol\enient of the 
extremities in the form of hemorrhagic pig 
mcnlcd plaques and n idulcs and i rolnl ly 
Is a disease of the reticulocndothclnl s\ 
tem yylitch tycntintcs in true sarcomaton 
change Sarcomas y irj m tlieir degree of 
malignancy and should be y\idelv excised I e- 
fore metastasis occurs Tlie other conditions 
especially hmplioblnstoma and the Kaposi 
ty pe of sarcoma call for palhatn e treatment 
with rad othenpy 

It IS important therefore from the stand 
fmint of diagiio is prognosis and trcitment 
to differentiate carefully between tl i yari 
ous benign and malignant neoplasms of tit 



lilt arm. Ii UN trm for metastatic tutaiu 
ous lesions of epithcl onn carcinoma (in 
ihidmg carcinoma en ciiro^tr from mclas 
tnsi from the brcist) and sarcoma occur 
ring clsew lore all of which maj present hard 
si otty subcutaneous nodules which m the 
beginning often are not attached to the 
epidermis 

Primary sarcomas of the «kiii including 
the multi[ le uIk pit! ic hemorrhagic sar 
coma of Kaj o i the dermatof brosarconn of 
Daricr so calleil tndotl el oma cutis and the 
so-called Spuglcr hendt snrcoid (probally a 
Ij mpl osarcoma) are uncommon «kin lesions 
These le ions may occur anywhere on the 
bodj they may I c single or multiple and 
they may apjear a« nolilcs or plaque or 


kin when m doubt one shmild resort to a 
specimen for biopsy or a dermatologic opin 
ion or both 
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FOREWORD 

This summirj of the principles of military sui^er\ is based on the experience of the 
surgeons of the h.orth African Theater of Operations during the Tunisian Campaign 
(II Corps) the Campaign in SiciK (7th Armj) the Italian Campaign (5th Arm>) and 
the In\asion of Southern France (7lh Arm\) Both the 15lh Strategic and the 12U] 
Tactical Air Force ha^e been ba'sed in this theater Warfare in the air has spanned the 
periods of supremaci decline and disappearance of the Luftuaffe 

In this period of nearly two jears of actne combat the Allied Forces ha\e under 
taken fi\e large scale landing operations^North Africa SiciK Salerno Anrio and 
Southern France Ground operations ha\e included combat in mountains and river \al 
Icjs in deserts and rich cultivated fields m large cities and sparselj settled wilderness 
Climatic conditions during two summers and winters have exposed the vrounded to des 
ert heat and mountain snow to the siroccos of Africa that parch the lips and to the 
rainv sea'^on of the Italian peninsula with flooded rivers and deep mud Hence the ob 
servalions recorded and the conclusions dravrn are presented as valid for this geographical 
region only and for the conditions that prevailed during these tiro years 
War is an unending scries of specialized situations In planning onlv the broadest 
principles are useful Directives and experience can onlv inform the militarv surgeon his 
judgment as an individual at the time and place of an emergenev must direct his action 
It IS of great importance to recognize the vvajs that surgerj m vrar max differ from 
the siirgerj familiar to civilian life and the reasons that underlie these differences Onlv 
basic principles can be of value in future planning as it is certain that progress m civilian 
surgerj will draw a new baseline of technical procedures before there is need to formulaic 
details in anv future war 

'Major Central ‘Monnisos C Stayer USA 

THE SCOPE AND NATURE OF reasons for a departure from principles that 
MILITAR'i SUnGER\ appear firmlv established bv civilian exptn 

ence it i» important to know about some of 
GEXER VL CONSIDER VTIONS the conditions that influence surgerv m tie 

The care of the wounded must alwavs be field The general impression that surgerv in 
shaped bv conditions and circumstances war is entirelv molded bv concessions to the 
that stem from the exigent nature of war need for haste and the confusion of caring 
Even the technical procedures of mihtarv for overwhelming numbtrs of patients is 
surgerj are found to differ radicallv from erroneous Alihlarv surgerv is not to be re 
those of civilian surgerv To understand the garded as a crude departure from accepted 

* Tl «. source material on nhch this resume of mltaiy sur^rj s based is ihe current expencncc of the 
surgeons of tl e Med terranean Theater Support ng lata are si II largel n the form of ofTcial reports an I onlv 
an ns gn ficant port on has been prepirwl for publ catJon Ass gnmenl of credit \ 1 ere cred t s lue must nwa t 
lie appearance of articles in the per od cal blerature uml r lie names of the nd vidual sur'^eons ho have 
V oluntanl> a 1 le<l Ihe ta k of enmp I g cl n cal reports to the labor of ll e actual nn. of the wo nded Xlean 
v\l le I can only erpress my n leblcdnesa to tie su^eons of the theater m offering a preview of Ibeir ork to 
the r past anl future students 

Quant talve express ons of neidence mortal tj etc la e been ntroduced vs percentage \al cs wnllout 
qual ficat on This makes for cone seness n contra^ to a consta I repel I on of defn le tern s sucl as about, 
“approx matel rou-'hl ” and so on As repeated reference s made lo ll c I fTcuIl es that alien 1 exact q an 
ItaUie slate nenls it is assumeil that the des gnated values wD not be lake loo 1 terall Wen iiseil ihe^ 
are based on analjses of representative samples of sgn ficant si*c and of random select o Tl ey are subject 
lo correction ns ll e total mass of experience is subjected lo ^sternal e analjs s Velual nu nlicrs can ol be pven 
for secur li reasons — E D C 

W 
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siirgjcnl ■^imd ir(l’( — ‘nn nwfiil lui'incs^ * ii<s 
il )ns been cnlJid but ns t »It\cJopmPnl of 
the science of ‘;urpir\ to cirrj otil n spp 
tiali/c<J and liipbK sipmficnnl nu«sioij To 
kiep tins dt\ doimjcnt «oiind in tin muKl of 
war, wlan cinotionnl forces <o commonh 
tlicpfacc 'Scientific niotnalion i<! the prime 
Unllenpc to tlic niililarv surpeon 

■Mdilarv '»ijrf,crv js thcsiirptn of tmwim 
tiicoimlcred m tpukinic proportions Its 
^tope IS that of a stirpical spccnU% — Ibc 
mninpcmenl of uounds and injuries As n 
result dnpnostic problems are IiktK to be 
simple and treatment is imnudiafc nml di 
reel Tilt patients of the mililarv surpeon 
nrt \onnp and prc\ioii«>h liealtbs ndwJl 
mall H conditioned to n uniform ens ironmetil 
and disphj mp a standard bclia\ lor pattern 
As a con'cqncnco surpual jiroccdures be 
tome subject to standardi/aliou and a de- 
pric of control that at times mat irk the 
snrpion nccnstomid to llic individualistic 
practice of ciuban bfc 

The Moltncc of the trauma ciicoimltreil 
in war vvilb its consequent results on th< 
luiman bodv far exceeds that usualU cii 
eotinUrcd in civilian accidents Tt is a com 
mon error for civ ilian Mirpcons to iinderesti 
male the dtslriitlivc nature of flvinp inis 
sdes 

The large number of vsoumUd who require 
treatment during periods of active combat 
di mauds quick decision tflincnt orpaiiira 
lional teamwork and a timesavinp siin 
pfretfv tecftirrcs 

Soldiers wounded in eombal must be re 
foureel from nmole and oftenlimes well 
niph m iccessihlt positions that are under 
fire This initiates a time hir belweru 
wouridmp mid surpual Irealmoiil that iii 
most instances far exeecels the lime lap be 
tween mjiirv ami Ireatnunt in eivdian fleet 
dents The hp will v irv aceordmp to the 
terrain the intensilv of fire and other un- 
rontrollabh furlors It is rarilv under four 
hours III land ojicralions and niav be pro- 
lonpiil to «tvrnl elavs 

1 veil after ii woundnl man is traii»porieaI 
bv Iittir and ambuhnee to a hospital «Iurc 
snrpieal twitmcnl ran be umlertakin evot 
nalimi farlhtr to the rear is iu'c«*ssarv ns 
n*on as his cotidilmn jurmits The move 
Hunts of mobile liO'pdals to keep jiace with 
the front ami the neet-oitv of kespinp IkhIs 


OjKO for luwle woumhd varv with the tar 
lical silintimi and mav be nt^mt and «ri 
predicLible 

Facihlie-s for siirpica! Ireitnunl arc mb 
quale liut lucessitv iltnnml' tint tin v b, 
simple and slandardirtd The inpeniiilv of 
the surpeon IS ch ilhnped liv the m'ces^lt^ to 
improvise and clnnpt Ins technics lo imtt 
tninp Situations 

Moeleni surpual tre itmenl Mujiloes nuu\ 
ndjiiiuts to ojwrnltvc terhnic-. llmt are of 
incsttni ible vahu when used eorrntlv 
Clieniotherajiv fluid replaeeimnt tberape 
trinsfusjon of whole (ilruu! and the varmiK 
frictions of blood imphued as substiliilis 
jiotciit am^sthctic aptiits ami nare-otics nrf 
tools that are as important to llir mililnr\ 
surpeon as his sriljul but i-quallv daiimroiK 
to llu palunt if Used witliniit expert |)r«n 
Sion lo mike full iise of these and Minihr 
im-asuri's and at tin same lime to avoid ihs 
duipers llial allcnd their iisapc is one of tin 
major rcsjionsibditu s of the siir<,mn m th< 
forward area 

Ph't&ea of Surgical Management —Tin, 
ever pre'cnl luetNsilv for (vaeiialmn to tin 
rear tbvidcs ttchiiical surgical miinpinunt 
into first aid measures initial wound «itr 
perv, rcjnmlivL wound surpirv rcrotislrm 
live snrgiri and rehabihlation m«xi«uJT« 
TIicnc phases of surgical maniptmenl of an 
individual pihenl an eonimonh t«h«coiml 
in eiviliui pnetue into triatinint b> n em 
pie surpeon in one ho>-pilaI In lime of war 
tft<* ftfttt Ax «wvv* f.vr/rr^ 

of the plolu in ti ilortu or more lio'pilnb 
and earrieil out bv ns manv diifirml siir 
pw>ii< Surpieid proteelims must Iw pr« jx riv 
phred m turn and space wilb iliu n-partl to 
the tactical sitintinn on (lu nm hand and 
to the welfare of the patunl »*n the nlhrr 

Unless a siirpexm VKUihris Ins jxisilion 
ami the fimction nf his hospital m rrhli >ii 
to oilier siiivi'ons and otlur ho piinis Ii< 
nnv iHTomi roiifiisnl m ih'* nii*»i»ij hi is to 
carrv out AllhoUp,h In mav jKrform soni* 
nretlrel <»jm ration rorn-rtlv In is IiLrfs fo 
impceb llie mihlarv rflort and in ad lilirm 
nix^ do iinforr'iTU harm In a pilunl if hi 
doe* an ojH ration at the ssremt. lime nr in 
the wrong place 

The Echclona of Surgcr>. — The I’nv^s 
of stirgical Irratnirnl li'tnl alx*\e eotinlf 
in perrral uilli mihfm eehrJoj* jiiif as 
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the placement of the various types of hos 
pilnls and consequentl\ the provision of 
facilities for surgical treatment are deter 
mined by the geographic deplojment of a 
military force 

First Aid Measures — Within the divi 
sional area surgical management is limited 
to first aid measures and resuscitation The 
wounded are transported bs hand litter or 
jeep to the Aid Station and b> litter and 
ambulance to the Collecting Station and the 
Clearing Station Hemorrhage is controlled 
splints and dressings are applied morphia is 
administered for pain and reconstituted 
plasma is infused for resuscitation In addi 
tion a booster dose of tetanus toxoid is 
given and chemotherapy with sulfonamides 
is initiated if desired 

Wounded men who die m this area are 
classiGcd as Killed m Action (KIA) Ap- 
proximatelj 90 per cent of those killed m 
action die immediatelj or at least are not 
seen alive even bj an aid man The 10 per 
cent that are seen alive before death usually 
have severe and multiple wounds (18 
wounds per individual) with a predomi 
nance of head wounds (20 per cent) About 
one third of those seen alive die within an 
hour of being hit Under these circumstances 
it IS apparent that anv attempt to carry 
surgical treatment above the level of first 
aid measures in this area would be futile 
even were it phvsically possible 

Initial Surgery — ^At the Div isional Clear 
mg S\a\iDn Wie va acWww 

are sorted into two categories — those that 
lequire initial surgical treatment at that 
point and those that may safely be trans 
ported farther to the rear still however 
to receive their treatment in the Army area 

Situated immediately adjacent to the 
Clearing Station is a small (SO bed) mobile 
surgical hospital This is the farthest point 
forward at which initial surgical treatment 
can be properly done Here certain cssen 
tials can be assured a group of evperienced 
surgeons anesthetists and operating room 
personnel simple but adequate operating 
room facilities accommodation of the pa 
tients under shelter nursing care and most 
important facilities to retain the more seri 
ously wounded for a week or ten days 

Surgical treatment at this point is con 
fined to a small group of wounded who re- 


quire treatment for (1) correction of pro- 
found phvsiologic disturbances that imme- 
diately endanger life or (2) arrest or pre 
vention of the complication of infection 
that if allowed to dev elop or progre'ss mav 
endanger life or lead to grave disabilitv 

In the first categorv are placed casualties 
requiring control of continuing hemorrhage 
restoration of an adequate effective blood 
volume correction of mechanical disturb 
ances of the cardiorespiratory sv«itcm that 
directly cripple the functions of the heart 
and lungs and relief of pressure effects of 
craniocerebral wounds that threaten the con 
tinued function of vital centers Prom the 
clinical standpoint these casualties include 
(a) continuing hemorrhage uncontrollable 
by first aid measures (b) severe shock or 
hemorrhage (c) sucking chest wounds or 
chest injuries producing respiratory dis 
tress (d) head injuries with increased in 
tracranial pressure and (e) maxillofacial 
wounds with respiratory obstruction 

The second category is subject to indefi 
nile extension from a theoretical point of 
view practically it is limited to casualties 
requiring control of the most fulminating in 
fectioDS of warfare — peritonitis and clos 
tridial mvositis (gas gangrene) From the 
clinical standpoint these casualties include 
(a) abdominal wounds (b) suspected gas 
gangrene (c) wounds of extremities with 
impairment of blood supply or those neces 
sitating evacuation of the patient with tour 

long bones and (e) wounds with extensive 
muscle damage 

By far the greatest number of wounded 
are transported five to ten miles farther to 
the rear to the Evacuation Hospitals Here 
initial surgical treatment is carried out and 
the patient kept until fit for transportation 
to the base by ambulance hospital tram 
hospital ship or airplane ambulance Em 
ploy ment of air ev acuation for wounded be- 
fore initial surgical treatment is not usual 
for wherever an advanced landing strip can 
be established facilities also can be pro- 
vided for surgical treatment prior to evac 
uation Evacuation by air is an extremely 
unportant aid to the surgical management 
of the wounded it is a swift and easv 
method of spanning hundreds of miles of 
terrain m which roads and rads have been 
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dcmoli«,l]C{J or nrc crowded wilh the trnns 
port of supplies 

Ilcparattvc Surgen/ — Hie peiura! hospi 
tals at the base rcccne wounded from the 
hospitals of the forward area for further 
surgical management As the initial wound 
operation is b\ definition a limited prote- 
durc in iicarK c\er% ease furtlicr tre ilmcnt 
IS rtqiiirial Soft part wounds purpo left 
unsuliircd at the initial operation ns n sate* 
guard airainst iiifeelion are closed su- 
ture usii ills at the lime of the first dre« inp 
on or after the fourth dav hractures arc 
nccuratcK reduced and iminohilizeti until 
honj union lakes place Ollier procedures 
dcaigned to prcicut or combat noimd tnfee 
lion fire, earned out to shorten coiixales 
tcncc and hasten return to dul^ or to pre 
pare the wounded for transfer to the Zone 
of the Interior with minimal divabihle and 
deformitj 

Tlecotistrueitie Surgery — In the Zone of 
the Interior the facihtics of large general 
hospitals arc directed toward final rccon 
struclne snrgcr\ Corrcctiec operations 
plastic operations uersc suture and the lit 
ling of prosthetic npplnnccs arc examples 
of the work that remains to be eomplcleel 

UccoTuitUontng — In coujuiiclion with cor 
rectiie surgical trealmerit and remoelial 
phjsiolheraps the final step m the rehab 
ilitalion of the- wounded soldier !•» to pre 
pan. liim for return to dills or for di clurpe 
(o a usiftil po-)ition in tivihan life GciurnI 
phssieaf training socationif (raimng nmf 
fdiicalional and orientation courses nix di 
recletl tow ml conipictt pin Mcal and menial 
reliabihlation 

The Lightl> Mounded and Disposition 
to Diitj — ApproximnlcU half of thosi 
wounded m action who arc adimlteil to ho> 
pilals mas be efissificil ns h^litb woundcil 
Thc«( soldiers require pronqil and c\pcrt 
Ireatnuiit <o thes m't\ ntuni to combat 
duts at the cnrhtsi jios ibli nionunl This 
strMcc 15 pniMihal m csai-Uatioiv hospitals 
and transfer is made to a ccinsale>»cenl ho* 
pilal in the Amu in i from which inch 
soldi r IS nturmxl <hrcetl\ to his outfit 
Those ihnl mimri n linger pcruxl of nxov 
tn linn can be pro\id«l in the Arms ana 
are tMicualcd to the Rise to rejoin ihnr 
orgainrations at a 1 iter dale or be dis 
cliargn! to a replnixmcnt center Apprort- 


OF MILITAIl\ SUIU.KUY 

match 22 0 per cent of thos( admitted to 
lio pitflh mtiirn to tints without tniufer 
out of the Arinv area t0 2 per rent return 
to duts from the Base (10 per cent go jn 
non-comlnt duls) 't»0 per cent nix t\ic 
iiatcd to till Zom. of the Interior ami 2q 
per Cent dit If hosj>iinl ndiius ions from 
injurs and disca<i. mx includtd the »aKagi 
for dtilj i< much higher — approaiiinlc(\ 02 
ptr cent 

Slaltslics of MjJifnrs Surgen — 1 valiia 
lion of a muncnenl i sprigs ion of tiiorbidil\ 
or morlahls ritis m niililars stirgers re 
quires complete mformation rtgardmg the 
dcruation of the figuri> and jirtxtH diRni 
tion of the ttrms emp/owd ft m rni(K> «tt h 
to oxcrtnipha'-irt this point particuhrh 
when an attempt is made to compaix tin 
results of the treatment of wounded in ont 
war with those of nuolher or m one theater 
of operations as conlmstid with a ilifTiixnt 
tlicalor or c\cn to lonipan llit results of 
siicccssue campaigns or batfl*s wilhm the 
same theater 

The Itrm battle cofiialti; is defined in n 
specified manner for admmulriluc rrconls 
lliiis the ixrrintagL dulribution of halth 
casimhlies in a firlnin campaign wen 

1 cr ml 


Kill >1 111 artim 

aXoun tn.5 

1) ril (in 1 oip Inll t I 

Cxj tuml D< 


A ho jiital howixir max make a rcjxirl 
from a complclih dilfirml bavi of rif«r 
nice sir that of total adinuMOiu Thtsf 
max be dixided mlo batth caxiiallie* in 
juries and di ca‘c The morlnhlx rnlr of 
battle casiiallKS thus lirromrs ln»nl on the 
tiumbtr of wotm hW adniittrtl to hospital 
It H a setiiiiiK. jwradot of war surgrrx 
that the farthir forwartl mirgirnl Irrattmnt 
H inilinlnl the higher will Ih the n<c ni r 
talitx rnle It u rbxioiu that tlte clo^r a 
ho pilal u nujxisl to ifie front, the fewer 
xmU Ih* tin miinher f f wound at wl o di** 1 e* 
fore rraihmg it and the greajir Iht nunb r 
wlm da aftir admission A surgi'^1 I oq ilal 
adjacent to the cl -snug station rot ci Is 
rercixis xeouiided rarlx hut srleetnrh re^ 
ciues onlx tie mo't CTitieallx wour<l-al 
The mertah/x rite mcferforntfi mas le- fi) 
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lo 30 per cent of those admitted Should 
such a liospilal report a mortallt^ rale of 
5 per cent for example it A^ould not be 
indicatnc of better surgical treatment but 
that the hospital is too far behind the front 
or that poor triage at the clearing station 
resulted m the admission of less senousJj 
n minded 

The case mortality rate of nounded ad 
mitted to ciacuation hospitals is to 1 7 
per cent The mortalitx rate in a general 
hospital at the Base is loner (a fraction of 
1 per cent) and will \ary nilh the policy 
that determines the length of time patients 
are held before transfer to the Zone of the 
Interior If this eiacuation is rapid the bos 
pitals of the Interior mil absorb the delated 
deaths from complications and reconstruc 
ti\e operatixe procedures 

The mortaliU rate for nouniled admitted 
to a hospital mil fluctuate with the type 
of combat in nhich the array is engaged 
Anx tactical situation that disrupts the nor 
mal function of the dntsional medical ser\ 
jee will dilute the stream of wounded that 
reach the hospital mtli large numbers of 
trixiallj wounded In the month of April 
in a certain campaign with a static front 
the wounded admitted to hospitals num 
bered 1 77 j of whom 8® died (4 0 per cent) 
in Max during a rapid offensixe raoxement 
JO 220 wounded xvere admitted to the same 
hospitals and onlj 174 (1 7 per cent) died 
This was in spite of oxercrondmg longer 
time lag and reinforcement of the hospitals 
with less experienced surgeons An analogous 
tactical situation is presented in the cstab 
lishment of a beachhead bv oxer water as 
sault of a task force Seriouslj noiinded arc 
likely to die on the beach and tnviallx 
nounded dilute the stream of those evacu 
nted 

Lack of precision in the definition of the 
nature of the xvound is xerj misleading 
Thus the term abdominal wound maj in 
elude anj injurj from a minor abrasion of 
the abdominal nail to one nith extensixe 
dtstructiou of abdominal xiscera Sxslems 
of classification rarely proxide for the labti 
lation of multiple wounds frequently listing 
only the one that is considered most im 
portant It is often impossible howexer to 
indicate with certainty that a patient died 
of pentomlis when at the ■'ame time he had 


a senous craniocerebral wound and pe^hap^ 
a compound fracture of the femur in addi 
tion 

It IS of utmost importance therefore that 
students of militarv surgerx be cautious m 
the interpretation of statistics that are said 
to proxc the cfficacx of this or that Ixpe of 
treatment or the prowess of anv mdixidual 
surgeon or hospital Vt times the morlalitx 
rate enables one to make a shrcwil guc«s 
at the echelon m which the surgical work 
xxas carried on — nothing more 

THE PHYSICAL NATURE OF TRVUMA 

Effects of High Velocity Missiles — ^Thc 
anti personnel effectixcness of an cxplosixt 
projectile is determined by the number 
size and the xelocity of the fragments of 
the casement that arc set in motion by its 
burst The xclocitx of anx single fragment 
decays during flight as a function of initial 
xelocity mass and distance of flight The 
penetrating power of a flying missile de 
pends not only on mass and xclocitx but 
also on the shape xxhich m irregular frag 
ments again xaries with the orientation at 
the time of striking the surface of the tar 
gel The wounding power of a missile is 
more closely a function of its xelocity than 
of its size or shape 

The irregular shape of a high explosixe 
missile and its spinning or rotnrx moxcnient 
like the wobbly phases of the flight of a 
conical bullet may determine the damage 
mfliclcd on the tissues immediately adjacent 
lo its pathway The wider and more exten 
sixe destruction of tissues that character 
izes a xvound inflicted by a high xelocilx 
fragment or bullet is attributable to the 
energy imparted to the tissues with an ef 
feet like an internal explosion As m an 
explosion the rate at which the energx i 
deiixered or the power that is expended 
more important than the total energx ab 
sorbed so the dcstructix eiiess of a missile 
IS a function of the cube of its xelocity 

Particles m the track of a missile are 
thrown laterallx or angularly b\ imparled 
energy that passes from particle to particle 
Tlie motion of tissue particles xaries with 
the density of the tissue of which thex are 
component parts Thus a bone max be 
shattered and the dense fragments max 
continue as secondary missiles under llieir 
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own \cIocitj tlirouRli less dcnsi muscle lii 
composite tissues nnik up of muscle nnd 
fiscnl pliiRs 1 tnrin^ dtsnipli\c action 
15 ixerltd b\ llie impuhr stresses Ihit arc 
de.itIuj)c<J In aJditeon a «lrclcltrng elcfonn 
ilj IS cxpcnericcc! In adjacent slnitlnrts ns 
tlicj are distorted b\ the rnonientin cm 
tion of a ciMlj that marks the center of 
the evplosne effect The subatmosphcnc 
jires urc williiti this ca\it> draws in some 
air a few bubbles of which mns remain in 
the wound 

A missile that penetrates clothinj* and 
skill docs not simpls carrt; particles of for 
eign matter into the tissues along its track 
as a rod carries a cleaning patch into a 
rifle birrcl or as the 20lh Ccntiirs I innUal 
trails fl\ mg papers nnd dust Bx InnsmilUd 
cnergx these foreign particles arc <lispcrve<I 
sMtlch through the tissues to a coiisidtrablt 
distance from the missile tract 
Blast — Clmmctcrislic injuncb are pro 
ductel b\ the waves lliat are set m motion 
bv (Ictonnlion of an explosive charge either 
in air or under water The effect of the blast 
wave ilsilf must be diffcrcnli itcd from the 
concomitant effect of the flash (lital) an<l 
pas of llie explosion from the injuries sus 
lamed bv being thrown bv the bhsl ind 
from the iiidepcmlcnt effects of pnmarv or 
secondarv flving inissiks falling nnsonrv 
broken pas mains and drowning 
llie cxmijKineiit of the nlmospheric wave 
tint produces itijurv is the shell of com 
pressed gas that ImvcN in all directions from 
the center of the explosion with n vclocilv 
of 2500 to 0500 feet per second The vcloc 
ilv deeavs ripidlv and probablv is prei|K»r 
lionate to the square of the ilislancc from 
tin ixplosiem The general idivsieal effecl 
of this wave !•* exerted bv bodv impact nnd 
IS that of a ««uddtn blow on the chest or 
nbdonuii Tung d image is the prime char 
acleristic of llie injurv In addition rupture 
of the e-ar ilriim and eiecasionalh subscro- 
sal inliMiml hemorrhage or actual nipture 
of the bowel nsiilla llie effects on Ih* cm 
Inl nervous svstun Invi bean cartfol/i 
stuclud bccau e of the confusion with 
shell shock of \\orld \\nr I Hit occur 
rt nec of blast conriK'ion of the e^ntrtl 
nervous s\>trm that is similar tei traumatic 
concussion lias licen qur tionnl 

In water vsith llie detonation of a ticilli 


HO 

tliargc a smglc liigli pres urc wave is s»i 
in motion that travrK at a veloeilv of 5000 
feel |Kr sixoiid Its effi-cl on an imnurMal 
bmlv api ears to In e ui«fa] bv tin tniismis 
Sion of tlie puf t of the prr'>sure wave with 
out elisphtemrnl of ti ucs Onlv air con 
laming organs (lungs nnd inteslim) are 
nlTccted iiid the lesions are smiihr to Iho e 
produred bv atniosphini blast Ihe pri'- 
elnininaic injiin in t isi-. of survival js rijj» 
lure of tlie mti*stmc 

Acceleration and Deceleration — \iolfni 
di pIiLenichl bv till impartnunl of inotinn 
to a static bodv nr smkh ii slopfvage if a 
rapidlv moving bi«l\ prncliuf* Irniitm lint 
eliffers from the direct c< nrti i ii of a blow 
This Ins bciii sliidicel parlie iihrlv with rt 
gird to Its ifTects on the leiitnl n rvi us 
sesUm 

The Pattern of Tnumn — hen a trou) 
of mdivieliials art sinifillamsni le siibjalexf 
to Imumn tlie resultuig injuries eonfnrin ti 
a pencnl jvillerii I lii« has lom, bnn rico„ 
lured m civilian injuries ami «uch enlitus 
ns miners elbow nml bum; tr fnrliire 
are surgical elassits In warfare the mibtarv 
surgeon must be alert to reTOf.iiire new jwil 
Icnis «o that protective measures iinv be 
instituted Among the jnlterns penilnr to 
war nnv be meiilioneel Innchfoot lane! 
mine foot high nlliliide fm tbilc flash 
bums’ ' marrh fraelurt’ parrv fneliirr’* 
nnd desert sore’ The name neeamletl In a 
pattern tvqie injiirv nnv 1 im hading wit 
ne*ss slitJJ slimk Careful snreh fora jsif 
tcni bv anilvsK of mjurns is iinjw»rlaiit 
vrlien ludividuaN arc cxja>s< 1 to «/>tanJjrr»I 
siiiinltoiis ns are nirjihiie erew s lankcnws 
molorcvrhsts turret giiiincrs ami iianrliiilc 
troojvs Safiguanl- mav be iMlrfKhiritl bv 
nKMhfvmg tin stnicliire of tin vrhirl tv 
air]>Iiiie or adding pnilrclivt arrnc r 

CauMalivc Apents of the >\ounds and 
Injuries of T\orfnro — TNar n bases tl 
acme rf violence in nil i>e»s«ibb forms an! 
pattern* Injiim-s art etmmonU mnitiplf 
and in the same in b'l liinl < ftrnlimrs n'ull 
from nort than onr Iv^k of tmima cj. 
burns am! niK'il s Ik inl» fmcmeait* an I 
falling masoiirv Ho nlalive fmpi i rv fl 
ebffsnnl lv|K-> of flvmg mts ibs varn-s with 
the tactical ixaturr tf the eij«rralK n— ^ fbii 
Hve sir ebb r stvc- Ian J air »ra or n mt i»i«! 
assaults ll r slnugth « f the poolHn Ik-ii £ 
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ittnckcd or defended the arm or service of 
the participant and manv other considera 
tions Thus service troops m the rear and 
m cities sustain wounds from aerial bomb 
fragments mv asion of enemv held lernlorj 
or crossing of river vallevs increases the 
wounds from boobj traps and land mines 
a strong opposing force of fighter planes 
adds explosive cannon shells to flak sphn 
ters jungle patrols, encounter the small 
caliber rifle bullets of snipers and so on 
Causative agents of war wounds and in 
juries attributable dircctlv or indirectly to 
enemj action are listed below In addition 
there is a constant and high incidence of 
accidental injuries that is the inevitable re- 
sult of having thousands of men exposed 
day and night to the hazards of assembling 
operating transporting and repairing hea\> 
raachinerv explosives and petrol of modem 
warfare 

1 High explosive fragments arlillerv 
shells mortar shells airplane cannon 
anti aircraft flak and rockets and hand 
and rifle grenades 

2 Land mines and boobj traps high c\ 
plosive fragments combined with sec 
ondary missiles of gravel and earth 
true shrapnel le round metal balls in 
certain anti personnel mines 

3 Bullets machine gun rifle small arms 
machine pistol etc 

4 Aerial bombs anti personnel demoli 
tion and incendnrv tjpes 

5 Bayonets rare and often accidental 

6 Flame and fla«ih explosives cordite pel 
rol and phosphorus 

7 Secondary missiles armor plate plas 
tics concrete masonry etc 

8 Violent displacement airplane and 
glider crashes parachute landings being 
thrown bj a blast and tank and other 
vehicle crashes 

9 Exposure to elements frostbite trench 
and immersion fool heat stroke debv 
dration high altitude frostbite and im 
mersion 

10 Agents of chemical warfare vesicant ir 
ritant, poisonous corrosive and mcen 
diary 

11 Agents of biological warfare strategic 
use of endemic disease spread of epi 
demic disease 


Regional Distribution of Wounds from 
Flying Missiles — Projections of the surface 
of the bodv as a silhouette target have been 
found to vicld the following measurLments 
for regional subdivisions 

Per cent 


Ilei ! anti neck 1 ® 

U| per eetrem t es 2 ^ 

Lower estrenut es 80 

Tn nk 07 


As a vast majoritv of wounds are from a 
random distribution of high explosive frag 
ments or machine gun fire it would be ex 
peeled that the regional distribution of 
wounds on the bodj would also be random 
and would coincide with the foregoing per 
cenlages Several variables come into play 
two being most important First statistics 
on wounds are derived from wounded who 
survive to reach a hospital and differential 
immediate lethahtv mav be an important 
item Second protective measures such as 
the steel helmet the use of trenches and 
armored v chicles interfere w ith a random hit 
of the vulnerable target That the actual 
statistics do conform m general to the above 
pattern is shown by the following samples 
(a) 178 014 wounds in the AEJT T\orld 
War I 

Per cent 


Head and neck U 

Upper extrem t> SC 

Loner extrem l\ 45 

Trunk 8 


(b) A large number of casualties m 
World ^ar II classiflecl as to the most ex 
tensive wound 

Per cent 

Head 

Upper extrem t 03 

Lower exlrerruli 40 

Tni k 

GENERAL EFFECTS OF TR VUMA 
Hemorrhage — Arterial spasm initiated 
bj the violence of the trauma is a potent 
factor in preventing death bv exsanguina 
tion At times the spasm maj persist and 
m itself produce ischemic gangrene or pos 
siblr maj be a factor in the establishment 
of mfection Hemorrhage is controlled by a 
pressure bandage direct clamp and ligature 
or when other measures fail bj a tourni 
quet ^^hen a limb is hopclesslj mangled 



Tin scon: and \\.tuke oi- suncun 


*•0 Ont nmpulntiorr /s incutnbJf the tour 
niquel js nppliKl jiisl bclo\\ tin level of 
proposed ami)«lnUon and lift in phte until 
the optmtion is compliltd llu nsiemic 
efTccls of blood loss merge with olhtr fie 
tors tint reduce the l)lood volume and n 
suit in shock 

Shock — Sliock IS the dislnrlnnce of ho 
mcosfflsis proiluctd h\ a ndiictian in the 
circuhting blood volume The piltcm of 
the rcnclion ns observed chmenllv m vnti 
able ind there is no single mcisnnment 
that records its jirogrcss nr «cvcnt\ with 
cxnetJludc A wounded soldier mav walk 
into a roeciviiig tent showing nothing but 
slight pallor and vit nnj be in cnrlv shock 
From tins niimmnl ihsturbancc the condi 
lion extends to tint of the wideh qiiolw! 
classic picture of advanced shock sketcheil 
bv John Collins '\\nrrcn in 18*11 

Rciluction in the circulating blood vol 
unu IS initntid b;^ lo'.s of blood or fluid at 
the site of injtirj fnjurv includes tminm 
either mechnmcnl or thermal and uifcclion 
tint appears ns a comphcalion There is no 
evidence to tonfirm the livpotlicsis that in 
creased cnpillnrv ptrnuahililv remote from 
the site of injurv results in the lo s of addi 
tionnl plistna until the agonal stage is 
rciehcd 

Pcripheril visoconstriction goes n long 
wnv toward determining the clinical appear 
ance of n pitiinl in shock The intensitv of 
this renclion vanes not onl> with the vol 
rmte hfooef (ion hat nJ a «(th the eotvrsf 
cnee of cerlnm svmpilhico'idrcml stinmli 
such as cold pun feir and asphvxn The 
mtensilj of the vnsocon>lncl!on nNo vmr> 
with age sex unil general cnndiliou Noting 
adult nnlts unweikenoil hv di'»n«e read 
vigorouslr to lo®-* of hlood volume bv per 
iplunl vasoconstriction and so provide the 
liranntic picture of the 'wound shock of 
warfare 

Ccrlam hoddj clnngis nssocntcil wilh 
'hock take place onlv after the eimiHlion 
hitiimcs luadiipnle 1 neb lisiuc Ins a lim 
ilum iKiml at which it dies from n'phvxn 
I’llhologjc rlniigis in ti'sms and on.ins 
i.rncmllv rifled thi hnglh of lime duniig 
which the circulHion vias inilequite 
I unctionni imiKtirmenl or enmphte and tr 
reversible supprisaion of function rnas oc> 
cur in ctrlxm or^rsns the kidnrv* and 


dtlavYd death of the entin. orginisiu mav 
result despite the fncl lint ollur orgi n* 
ln\t bten resu ritaled ^lunk tn it'clf u 
not irrcvcrsibU until ngoml clnii^es tn«ue 

In the ireatnicnf of shock whok bloo,! 
IS the atejil of chnjti There h no ndiepntc 
substitute Partitions of bloo<l-~jiH«.ma 
scrum or albiimm — cunlumng the o'luoli 
cillv active plismi proteins arc of value as 
first aid iiKasun m tnclieil silintions when 
il IS iinpossiblt to suppiv whoh I loml Tim 
arc al o of use m mpines ilnndinml bv 
the lo's of phsnn ntlier than of while 
Idooil such ns hums jnn<sive infection pen 
tonitis and eriish injuries In llii'o tvj>rs of 
tnunn n high Jjcmnlocnl rnd/ng m Ivpi 
tillv found 

Morphine k ndniiiiisUrcil onlv lo nliivi 
ptiiti niul thus indircctlv trial shock The 
dosage should not be hrge If an elTict is 
not obtained absorption from the «ubciila 
lu'ous tissues JS probiblv ileJivnl nnd re 
peated elosts will hid to the nuddeu nli 
sorption of a toxic amount when tin cir 
reilntiou is restored Immeehnte sphutiiig of 
the injured part not onlv reluvis jnm bin 
inuitmizes local fluid los* nnd prevents fur 
Ihcr tissue damage Oxvgeii is adnimtstinxl 
if the a'phvxii rt'iiUmg from rtdncul hhxxl 
flow IS being nugminlid bv fauliv nxvgmn 
lion of the hlood The rc'pirilirv 
arc cltnrcd nnd nnv romhlion rrippliiig tl e 
normal action of the In art and Jungs i\ 
vlimiimlinl Dclivdration is eorm l«il hv Ilni I 
fhenpi hc^t /v<v/nKri<xJ inti hem/e 

inensiires lo w irm uji a shiK-ketl pntn nt 
an dangerous Yasoconstn lor drugs an! 

stiiniilvnts art hirmfid Thr vahn of <t 
tmets evf vinous ghud' of intrrml s»srr 
tinn his not been cnnrirmtd 

Armv hosjutils for IwillJe cisinltir* s I 
up 1 sjH*enl recuving 'ectioi known ns the 
Shock \\anl or Presiieritne Wml' 
litre wounded nKis in «lioek arr (rtitid 
under eh e sH{>«'rvi'ion vmtit tl er coinlition 
u sikIi tint till' will withstand nn-e^irv 
surgien! tmtnunl Mini hlo-xl is avail 
aide through a 1 1o<k1 1 ink 'vstrm tl at r\ 
lends biek to n ! 1 -s-1 sx)!! rtin„ e«i Irr in 
the 1 1jvcent Ila»» Plfi'in in drv b m is 
jniviled from the Ivrge mil an do'-rf res 
enoir in the :^nr thr Infrn ir 

\« R veoun b-<l nin u n'nuseitalnl fn m 
•hoek an opini m must I>e firmuUlesl r» tn 
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when his condition \nll withstand operation 
The goal of shock therapa in the wounded 
IS not onh to maintain life but to get the 
patient into equilibrium so that nccessar\ 
surgical treatment maa be gi\en It is for 
this reason that whole blood transfusion i:> 
so essentia! 'Mo\ement of the patient anes 
thesia and operation with its further blood 
loss place severe demands on the circula 
torv system and on vital organs that have 
been partiallv asphyxiated during the period 
of shock 

Tat Embolism — Two predommanl elm 
ical manifestations of fat embolism follow 
trauma — pulmonarv and cerebral They ap 
pear to occur mo^it frequentlv following frac 
tures The pathologv and sj mptomatologv 
are based on minute multiple emboli of 
droplets of fat The pulmonarv tvpe is likely 
to be confused with the effects of blast 
iiijurv on the lungs but usuallv shows a 
longer time-lag between injurv and onset 
of sjTnptoms The cerebral tvpe is confused 
with the effects of concussion particularlv 
if there is a head wound It maj closcK 
resemble the cortical decerehration of as 
ph>*xia 

THE ^^OU\D AND ITS MAN \Gt-MENT 

The AVound and Wound Infection — 
Wounds produced bv flvang missiles present 
infinite variations in size seventy parts of 
the bodv that are injured and the effects 
on the bodj as a whole One basic charac 
teristic however is common to all vrounds 
— local destruction of tissue vvith a heavw 
•seeding of micro organisms For this reason 
the surgical problem of the wound is inex 
tricablv bound with that of wound infec 
tion As all wounds are contaminated it 
becomes a matter of academic definition as 
to when contamination is projected into in 
fection Considering sold} the lime factor 
this has been arbitraril} set as after the 
lapse of SIX hours As so defined the vast 
majoritv of wounds sustained m land war 
fare arc alread} injected at the time sur 
gical treatment is milialed 

To understand the nature of wound in 
fection it is neccssarj to distinguish between 
bacterial growth limited to the tissues that 
were devitalized b} the injur} and invasive 
infection that starts m the wound and ex 
tends to living tissues The former mav be 


termed surface infection icttk injury necro 
SIS the latter tniasne infection 

In the natural process of sequestration of 
dead from living tissues bacterial aclnitv 
pla}s an active role m protcohsis A puni 
lent exudate is called forth which blends 
with Iiqucfving necrotic tissue and Iilcnllv 
teems with bacteria Liquefaction and se- 
questration of dead muscle mav be rapid 
and the slough pours from the wound a« 
thick and oftentimes malodorous pus When 
fascia tendon or bone have been devital 
ized either bv the direct impact of the mis 
sile or bv destruction of the blood suppU 
these tissues are cast off as sloughs or sc 
queslrums The process is dcWvcd because 
of llieir firm attachments to living striic 
lures 

Wailing for the sequestration of dead 
tissues to take place bv natural processes 
IS what is called allovring the wound to 
clean up Proteolvtic bacteria appear to 
aid this process Certain oxidizing chemicals 
hasten the process of liquefaction of dead 
tissue The hypochlorite solution of Dakm 
with a pH adjusted so that injun to living 
cells IS minimized was developed m World 
War I and has this action Unfortunalelv 
attention became focused on the bacleri 
cidal action of Dakin’s solution and it was 
considered that it vrns the infection that 
vras being cleaned up ” 

The bacteria that flourish m dead tissue 
arc predominant!} anaerobic in their cul 
lural characteristics and protcolv tic m func 
lional actiMl} A wide vanetv of clostndnl 
forms find the wound a favorable habitat 
for growth In a deep wound with a small 
aperture to the exterior gas mav be formed 
under such pressure that it dissects its vrav 
along tissue planes to a consitlenble di« 
tance from the wound Or it mav acciimu 
late m a pocket to form a gas abscess 
As certain organisms of the mixed flora pro 
duce soluble toxins these ma} be absorbed 
and produce fever mahise and other svs 
tcmic effects less clearlv nndcrslond This 
tvpe of wound infection — surface infection 
with injur} necrosis — appears m wounds in 
which sui^ical treatment is delavcd or be 
comes manifest after incomplete surgical 
treatment that leaves a residuum of dead 
and devitalized tissue Collections of blood 
or serum in the wound behave like dead 
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tissue «hcn infcctwl FufJcucc of m/lnm 
nintion in '^iirroiimlni^' i-^ minimal or 

nli-cnt or is ntlnhiilnble to Ihc injurs ntlar 
tlinn Ui the infection 

Irnavtr »n/(r<ion slnrtiuj’ in the wound 
15 U5i»iJ}\ initnlcd h\ a niixtun of tht*^ 
«anit orpim<irns Its extension k tspualK 
I)s direct conlimnlx donj; fn<cn! pl'ints iiid 
IS productive of necrosis of fisria nnd con 
iKctivc tissue I denm of the skin nml sub 
cutaneous tissue with pain and Icndirness 
marks the course of the iimlirhinK phhp 
monous cxlttivion loenliritip iibsccs es nl 
timts contniiunp pns aruf iniiindorous pus 
ire formed Tnvisive mfeclton of wounds 
nrclv takes the form of classic Kmphaticilts 
with Tcqioml vifecitou of Ivmpti neules 
Blood bnrm tntlaslus(s arc cvlnmeK rare 
I’er islenl bictercmia when it occurs istisii 
all^ indieitivc of septic threimboplileliitis 
and IS uneommon 

The term nmirrohic ccWuhtiT has been 
proposed to mthuh both the surface infer 
tinn vrtOi mjurv necrosis and llic nnasivc 
mftclion of fa«en! planes and tonncclivc 
tissue It Is not a satisfactorv term from 
llie Mandpomt of titlicr the hncteriolo^i I 
nr tlie palholofjist hut it is useful chnicallv 
to MliilihsJi a composite enlitv that stands 
in contrast to pas |.anprenc’’ or clostridial 
invositis 

Certain clostndii that arc eominoiilv 
present in wotiruls ma\ invade iml nccro 
li/o hvmp imiscKs with alarmiiiR speeal nitd 
xo;uiJI\ Xatal risull TJu Itrm jpas ^ m 
prene' is proptrlv hnulcd to this tape of 
invasive infialmri hut htYaiise U rs a I<k?sc 
nul mexaet term it has heeii rtplieed b\ 
the num sjieeifie ehsipnalion c/o»<n</en/ mv 
Certain specie'^ parlieultrlv Cl jur 
frmpens (H welchii) Cl oeahmituns Cl 
nriielhi and n st|iljtiini f\ ihrinn jilrepM ) 
have been t<o1ite<l mo t fnstiientlv m thi' 
tvpe of mfeclion Vl turn's thiv aj»prar to 
act sin^Iv Init most frcf|uenllv tliev ail in 
association or comlunntion with e»thtr or 
pamsins AHcmi»ts te» eornhle the tliniral 
(oufse nml hnal cl nncliristie's e»f th* infer 
lion with a specific nruanism proxuh pat 
terns that arc to be eoiisjihrrd valid onK 
in the lirexadist sense Cliniralh the dn** 
eir imphv-emalous tvpe of pas p inprciu ap 
ptars nssoenltal with Cf pi-rfnnffrns as the 
prcelommant orpaiusm m a majontx < f ca e* 


The ‘«c( or ciKmntous tvpe of infection 
lias lietn linked with Cl eKdemalnns m 
manv mstanets nnd nUo with (1 ‘ortltlhi 
Tilt diflicultu*s of eultiiral I’-ohlum patlu* 
genicitv tcsi« ntul sjh'cics idtiilifiialion 
swpemnfiO'ed on fhea^nJo^t invariable prcc 
tnee of » mixtd bailenoloL.ic flora ami the 
lack of nnimmnlopie mclhfK!> for determui 
inp r<*-i«lniice or response of the indivilutl 
subject to specific orpainsiiis or slraiiis have 
manv paps ju the ivjihnee \l prr«int it 
better to regard do Ineliil mvo itis as niu 
of the hroad pallirus of wound infection 
mtficr than a numoliaelinal eniitv 

lilt onset and eotirsi of ilo>.iridnl m\«v 
siiis ina\ he nnd tisiiallv i« rnjiid ami ful 
min till]* rum is often the firxl •vmiitoui 
Svinptoms that ate nllrihninbh to lns<i r,f 
blneid volume into the area of propns ni^ 
iiifiction are grouped «s shoik ami nrt- 
charaeltri'lienllv those of a rcdiirid voliiim 
flow Svmploms that are atlrilmlabh to a 
voluble toxin are less cUarlv dilimd but 
It mav hi sujni/jcanl that Jiipli four dihr 
iiim nnd ripid piiKc njijH-ar to he improved 
bv niititoxin ndmmistrilion 
The Initial Uounil Operation.— 1 lu ini 
lial surgical treatment of a wound is com 
monl> ftfirrral to n« t/rbrn/cjncri/ necordiiig 
to Amtritin utagi of the term It consist* 
of extisimi of all ilend or devilahrul ti'Siu 
^omt ronfiivion exists m the u'c of thu 
term ns I rtnrh surpixins implov lluirworel 
t/f Imt/rrnrnt to ile-seriht the oj» tmig of the 
wnuml bv incision so that all reccssi* are 
lx|K»s<h| ’Ilu nrlual removal of the deaej 
tissue IS the six-Ond slip of thr c»>r»p!rf» 
operation and is known bv the I n uch ns 
tflurfa^t or jutmi}! Iliert isnvutti epnii 
tiinlive elislnution lulwixn ifow falter l««i 
pnHedurcs h»c/ ne/r is a prvhng of tin, 
inner surfnu of the w nun 1 jtirair a rm re 
radita! ptrmp 'Ihe tirm ixiioon ns 
usrel bv till I reneh to imhralr «\lifjalni| 
of the leeuimf rn f Inf our noidl rxUr 
pate n mahpinnl tumor nml as sirndirK 
ein{ilovrel bv ItiiUv is avoidesl tv \rntri 
cans ns n thixirilieal ntlMr than n j nr 
lical eimcepl 

Tlorc I' a certain nmnuiit of im-nt in a 
temmmlv-v that rrre»;riiirrs tie two slejs 
in flu initial surgical treatinrnl of a wov ml 
that the Irttuh jrmtfVc ii the f«m< <!f 
tnlfnifnf niid It i* « eorimmi ro* 
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like for the beginner to fail to make i free 
tnctsion of the wound before he itlcmpts 
extirpation of de\itih7ed tissue Failure to 
make i free incision is hkelj Ip be com 
bined with e\cessi\e excision of skin to gim 
exposure This is in error for little if anj 
skin need be excised to prexent infection 
ind excision of skin adds matcrnl difficultj 
to secondirj suture 

Foreign bodies thit lodge m or near the 
wound are remoxed at the time of the ini 
till operation Preopentixe roentgen nj 
examination is for this reason in important 
step in surgical management The signifi 
cance of a foreign bodx particularlx a frag 
ment of the miasilc resides in the fact that 
it marks a pocket of the wound that con 


(not packed) with fine meshed guizc which 
if desired is impregnated xxilh petrolatum 
The wound is supported bx a firm bandage 
or a light plaster of pans shell for immobili 
zation 

The principles inxoixed in the no-suture 
technic of wound management as contrasted 
xxith primarx suture are debated at the start 
of everj XX ar Exen m the management of 
cixtlian injuries the> proxoke endless dis 
cussion There appears little doubt that a 
great inanj war wounds would heal bx pri 
marj union if thej xxere closed bj primary 
suture However no surgeon can predict 
with certaint 5 which wounds will become 
the site of life endangering mxasixc infec 
tion if closed Particularlx regarding large 
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tains dead contaminated tissue Later a 
foreign bodj acts as anx infected seques 
trum that cannot be extruded spontane 
ously by the bodj Foreign bodies are b> 
no means limited to fragments of the mis 
sile Pieces of masonrv parts of vehicles and 
bits of uniform are frequently found in 
wounds Fragments of bone completelx de 
tached from their blood supplx are foreign 
bodies Also parts of the body max be dis 
placed bj the missile so that an axailsed 
thumb IS found m a deep wound of the 
thigh or scalp with hair attached m a 
wound of the neck 

Careful hemostasis is achieved during and 
at the end of the operation ^o sutures are 
placed tn the ummd It is left looseh fined 


and complicated wounds no surgeon can 
exert infallible judgment in the recognition 
of dead and dex italized tissue unless the 
wound xxere to be excised en bloc as is a 
malignant growth with undue sacrifice of 
normal tissues Further the approximation 
of tissues bj sutures creates areas of is 
chemia or actual necrosis ^^hIle such areas 
max be unimportant in a surgical incision 
made under the safeguards of asepsis tliev 
will act as focal points for invasive infection 
m a wound that is heaxilx contaminated 
The necessity for earlx transportation of 
the patient in the postoperative period the 
interruption of continuitx of professional 
• Cl arch II £ D Ann ®urg 120 J B Lipp ncotl 
Co I^ibl sher 
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supcniston and other consulcr'iltons tnlitr 
tnt m the nnmgtincnt of wounded in the 
field combine witlt the afortmcntioiicd tea 
vons to nnkt the no sulijw tcchnjc an os 
lalilishcd principle of militnrs «iirpm 

Surplcnl ManaKcmcnt of ^^ound Infec- 
tion — ^Thc jnilml ^urpical procedtin. of de- 
bridement i<5 enmed mil m accord with the 
Mime principles e\cn though protcohlic in 
fection of the dtsitilizid li««;ue«! 1ms cslnb 
lislicd it«clf cJiniealK If locnl insasise in 
feetion is prcjcnt radical mcisioim arc made 
to expose and nmose tissues llial arc ne 
erotic as a result of tlie milml Intinm or Hint 
ln\t been dc\itnlired b\ the infection 
I nscnl plane abscesses are pnen free tlmin 
ape IIcspccl for bimcrs to mfoction cs 
Inbhslicd bs the defense mecfianisms of the 
bod\ Ins no place m dedmp witli the l\pc 
of post trniimntic sepsis under di'cnssion 

Successful treatment of clostruhal mio<i 
ti< depends on cnrl> dnpnosis and prompt 
nclicil in'iiiopcment Siirpicil c\ci«ion of in 
\ndtd nuiscles is the Insic prmcipU of effee 
li\t thernp^ This mij take Hu form of 
nnipiitnlinn of an cxlrcnuls if the limb will 
be lift crippled b\ Ibc ncc<.s«ars opcnlivc 
treatment or if the \a«ciilar mlegrits Ins 
been jiopirili/cil b\ llu miln! tmnnn 
Mainlcnanec of blood xolumc b\ Iransfu 
sions IS essculial The proplnhctjc \nlue of 
pol\ silent antitoxin appears ne^Iipiblc but 
antitoxin is usetl in the thenpa of the csinb 
h'hcd infection 

Repiratisc Wound SurRcn — Leas nip a 
wound open at the end of the initial open- 
tion mimnurcs the likelihood of carls mfee 
tinn pirticularls of Hie anaembic isjic It 
nl<o affords free dnimpc to surface infee 
tion of necrotic ti'^sut if tlie dcbndomcnl 
1ms been mcompleli These are Hie ndsan 
tap«*s of the method The disailsantapis lie 
in llu problem of healmp that is imposcxl 
The op«n ssoimd is cxjKi'etl In the Inrinl* 
and eonifdications of air borne ntfeclinn and 
cross mftxtion despite the most ripid dress 
inp tecbnics All of tlie ibsailvniitaces of 
liealitip bs primilitioii and slow cpithehn 
lion arc mriirreil Disturbnnec of tin «iir 
faci of tlu ssouiid b\ ilnnpe of dr<-*sinps 
promotes mfeelion and bbnlt reartion and 
leails to Hu proprc'«ne carbrxia <f chrmue 

s^psl^ 

In cisi) m ixj*orKuee Ibis stale of nlTiirs 
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wis commoids encountered in tlu miinpe 
nienl of osteonisehlis luxausc of the slow 
sequestration of boiu and llu large s^fl ti* 
*op defects that compbeate the <«r>.K*aI 
trealnieiil of this di ease T o solve llu prob 
lein Orr iiitroilucial the rlo tal plaster 
iiieHtoei of nnnapciniitl winch jinisnles im 
niobihration and re<luer« llu tomphralion* 
Hilt arise from frequent diTssinf,s Dnrini. 
the Spanish Cisd ^^nr Iriuti atlaptcil tin 
closeel plaster mcthml to flu manactmrnl 
of war wounds resisinf. a j rinrip! ll at 
I ad bieii ulihred bv I’lropolT m tl r ( rinuaii 
\\nr Inula insisted ujhjo mchndmjs d 
bridcmenl cnclosinp the wniiiiil in phsirr 
of pins and leisinp it alone for a numl rr 
of weeks If proliolelic infection of re si Inal 
ilead tissue lakes place thi tsmlati i nl> 
sorbdl be the plaster the eoiiq I ti im 
mobiliration nppinrs to ndure Ismplialu 
ah orption to a mmirnimi \s a cou*e 
qntiicc the pencral condition of the patient 
lines not diltnornti ihlnhmcnl if dead 
tissue bs barlerni nnd inlural jiroleols tic 
notion finalh is completed and when Hu 
cist is n moved a clean prnnulating surfaei 
IS fntitui 

Tlu re sums htfle doubt that Hus rmtiirwl 
Is of sniiie III war *urgerv when enormous 
nuinbirs of wounchd must bi eire«l fir bs 
rehlisels few nieihml oflieirs It his bien 
iiscil extrnsivils III Riis'ii nml nl<o m 1 ng 
Iind On Hu other hand when np| hed to 
conijKuind frarlures a high price is paid 
III skrirl il ikrormils as mans fmrturrs 
ciiinnl bi held m valisfaetors n!u,nmrnt bs 
plaster alone Incorponlion of pins in pl«s 
ler as prn;>o eil bs 1 rut In has linn foiiml 
UMsntisfnrtors when Ihi palnnl is subject 
to lnn«i)ortntion ^\^^n tlu* inrthod is n|>- 
plml to wounds of the soft part* it entails 
prolongrel liospitnhration anti iff Las m re- 
turn of the M»! her to ihits Tlie slow heal 
ing exaggerates sear fonnalion and late cira- 
Incnl eemlrarlure 

Diinii^ I'MJ in tlu Nirlh \fnnn Tbra 
ler attention wns din-etnl towanl the nil 
prol Irm of woun 1 rh>»nre lis -iron lars su 
ture In JOH as the initial stirginl treat 
ment of wounds rMchnl a huh 'lai Urd rf 
|vrfeetuii in the fo-w-ard arm Hie jnrram 
of iTOUn 1 cJmiiiT m the lease sra« ritrj 
Wien peninllin bfcame availaU*' tion!« 
emiijMiinlmg frwritirrs were el aj o- rr 
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dnced to a size compatible «ith the comple- 
tion of natural healing at the time bony 
union Jiad occurred. 

Secondarj- suture of A\ounds thus emerged, 
from a procedure about which there was 
donsidcrable controversy, to the status of a 
univcrsalK accepted routine. Wound man- 
agement has become a two stage opeiation 
— initial surgical treatment m the forwartl 
area at the earliest moment after injury, 
reparatne surgical treatment at the base 
between the fourth and the tenth day. The 
original dressing applied after debridement 


tion. A notable contrast e\ists with the 
Carrel-Dahin ritual of World War I, in 
which secondary closure was based on quan- 
titative and quahtati\e bacteriologic exam- 
inations of the wound secretions These 
laborious and meaningless tests have been 
totally bv-passed in World War II. 

How greatly the use of sulfonamides and 
penicillin has contributed to the success of 
this development is impossible to say at the 
present time. The emplovmcnt of either one 
or the other or a combination of the two 
agents has been an integral part of the ini- 



Fig 42— Tangential wound o! ralt pwdiirwjr slio an^ soil part ikfect mevunng four uicJies S«^ 

ondarj debndemfnl al base liospiln! on Iwelflh <hy following inilial ilcbndemenl Immediate s{>lit thickness 
skin graft First ilressmg shown fi\e diis later (seventeen di\s afl«- woundiii,.') \o rlieiiioUicmpv for repara- 
Ine surgery.* 


in an evacuation hospital is removed in the 
operating room of a general hospital several 
hundred miles to the rear and the operation 
completed. If the debridement has not been 
complete, further excision of dead tissue is 
carried out and closure delav ed a few daj's 
A striking aspect of this development in 
mililarv surgery is that gross pathologic 
changes have replaced bactcnologic analvsis 
in forming a judgment relative to the per- 
formance of secondary suture. This further 
confirms the general principle that dead 
tissue is the key to early wound infec- 


Ital wound management. Suture of «oft pari 
wounds ha^ been successful without either 
agent at the lime of reparative surgical 
treatment. In complicated wounds, a course 
of treatment vvilli penicillin has appeared 
adv isablc. 

A pressure splint undisturbed for eight to 
ten dajs and removal of skin sutures as 
late ns the tenth to twelfth dav arc impor- 
tant to the technics of secondary suture 
The procedure should be undertaken only 
*Cliurcliill Ann Surjr J?0 J B LippincoU Co, 
Publislier 
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in fi\c<l liospitaU «licrt llic paticnl can 
remain at rest for fifteen or for a longer 
period 

Tlte general pnncipic tlint the time hg 
helMCcn injiira and initial surgical treat- 
meiil a delcrminaiit goWen pirwxl in 
uonnd infections maa now be siippUmciited 
bj recognition of n second cntirnl golden 
period’ — that between the initial and the 
reparnti\e surgical Ireatmcnl tnrtnimlcla 
llic time-lag of this ‘'ccond period has been 
shortened bj air transport of the wounded 
from the forward area to the rear 

Sulfonamides and Penicillin — Two im 
porfant adjuncts to the surgical manage- 
ment of wounds ha\c been n\nilablc in 
World IVar II — the group of chemothen- 
pciilic age nts know n ns the sulfonnmnlcs and 
the antibiotic sjibsfanrc penicilhn IJoth are 
bacteriostatic and to a lesser degree bacten 
cidal Their effects arc known to Ik. Iiighh 
selective for certain groups gencri spetuv 
or strains of micro-orgain«ms The sulfonaiii 
ides are mactnnlcil bv the products of lis 
sue necrosis in which p ira aminobcuzoic acid 
mav or mav not bo the active mlubilor 
Pcnitillm IS rapullv decomposed wbtn np 
plied topicnllv and qtiicklv ctcrctcil when 
idnnmsttrcd partntcrallv The nbihU of 
either agent to per/in ilciKad tj«siu bv dif- 
fusion is tinnlevl Tiioir abiltlv to diffuse into 
bodv cnvitus vanes 

Both llu sulfoinniulc*< and pcnicilhn have 
been u<id III topical application and svs 
lemic muhenlion Tluv have lam ws«d sin 
glv and in combination for jkiU bacterial 
and monoliactenaf infection- in which the 
baetinal flora Ins Imk-U known parliallv 
known or totallv unknown Thev hucbesn 
used both for imvciilion of mfcetiou and for 
Ireitmrnt of i-lnblished infecljon 

Anv alliinpt to evaluate a subject of such 
baffling comphMlv would obvinu»lv be pn* 
mature It s<'ems hktlv that n eonlrolltsl 
rvalunlion mav never lie |»ov«ibl< ns -ome 
or all of these agents IwYotm replaeial b\ 
inort jKitent prejiamtions lor di-enplioiis 
of tin mode's nnd fa-hions of the usage of 
these agents referenee should Ik maeie lo 
the eiirrent literature tin elmjiler on 

riumothcrapv ) 

The statement that chetnolhempv is not 
n -ub-titnte for siirk«cal treatment in the 
management of wound- has l>«n inaele -o 


fnqucnllv that it- true significance has been 
lost in n petition A restatement of certain 
ba-te facU is hi ortler 

1 The k«v to infc'ction m war wounds 
npjK HN lo be tissue dcvjtahrcel bv the int- 
silt and conlaniiintcd bv a miteal bacterial 
flora 

2 Bhxvl tJots nnd lumalonias when eon 
taininated arc comiwirabh to inas-e< of ne 
erotic ti-stic 

3 Bacterial invasion of living tissues 
when it occurs is likilv to take the form of 
n iiccroUring infctlion with further ti— uc 
ele-tniction oflentimts massive as in r!o- 
tridial mvnsitis 

4 Dead fascia Itndoiis and lione become 
dctacheel from living {kmk onh bv a sfow 
process of -leiiieslralion t-pontafuaiii* ex 
triisioi) of si'fpji'stratiil !i«-ues or of fnru^n 
IkkIics of evtirinl origin mav in faet l>e 
imjto-sibk 

3 Pre'cise identification of the mives! bae*- 
tenologie flora of wounds with significant 
testing of nuliviihnl -pecics or «tmms for 
iititnan |i.athog(incilv ln\m pmdiulioii nnd 
seii-iliv itv to chc motlu rapeiitie or nntifuolic 
agents is a formidable iven im|ios d h t-i*k 
l.yabofatorv (eehriics are often eonlrrtver-iif 
or iiiaehqnate lor tin* na»on tin n r of 
snlfonaimde and }>e«jeilhn in tin nniiagr* 
me lit of vroiimls nin-t remain empirical at 
leisl nt jiresent being basial on a knowl 
telge. of the propcrlie- of llu-i nteiits sup 
IHirleel bv cliima! t ’ejicririiee 

(» Tbt u-p e)f sulfoiiamiiles mill pemeillin 
m mibtnrv surgcrv is projKrIv dinatnl to 
wani the extension of the of «urgr-rv 

one! the nclucviiiicnl of re-ults hrrete fore 
eewMidewsI imi>os«ib!e Thrv dioiiJd ml be 
Mtdizcfl lo inrinit ilelav iti tin surgical 
treatment of wounds nr to tmniniirr the 
tamipUtene-x of the e*xci«ion of eb-vd ti«sii< 
or the surgical dramage of pus 

Anesthr*la —In anv cnti-ulemlinu of an 
e--the-ia for nnhlarv piir|»«»-is it is ne'er's 
-nrv to <h«tingliis!i nt onre lielwrrn dial 
earrieel out m tbt furveard e*r esimt at t iir 
on the ffe-Jdv wounded in the f II er rvar 
iiitioii linspilal and miesthesia enplnol m 
the rear at the *laliou or gnu-nsl I » julal 
und rtaken U'liallv iiianv ehv s Mliewing tl e* 
initial Imuiaa In tlif laltr- «.« sjt r’ou-e 
of nnrsthc«ia eliT r* la no wav fr< ni tf at la 
eivdiJin p*7ictice • 
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hat constitutes good anesthesia for the 
mm who his just been wounded wis at one 
time a matter for considerable controiersy 
\^lth increasing experience surprisingh gen 
eril agreement Ins been lchle^ ed The com 
mon Mews can now be summarized is 
follows 

1 ^Mien long operations (beyond forty 
minutes) are considered or whenever a pi 
tient is in poor generi! condition or when 
eier his wounds ire such that shock js 
present or to be anticipated ether ines 
thesia has proved to be best b\ a wide 
margin 

9 Intraienous anesthesia (pentotlial) is 
of great usefulness It proMdes for 60 per 
cent of the anesthesia in the forward zone 
but for a reasonable degree of safetv its use 
must be restricted to brief (under forty 
minutes) procedures on able-bodied men in 
good condition procedures where mu'sciilar 
relaxation is not needed Its use is particu 
larl^ to be a\oidcd for patients who haxe 
suffered considerable blood loss e\en though 
their wounds are otherwise tru la! Shock or 
impending shock contraindicates pentolhal 
Gas gangrene contraindicates the use of 
pentothal Experience has shoivn that its 
use IS uuwise m burned patients in intra 
crania! explorations for operations that 
in\obe the airwax or m anv circum 
stance in r\hich oxygenation is likely to be 
impaired 

3 Local anesthesia is occasionalU useful 
for this group of patients but generally 
speaking the state of mind of the man who 
has just been wounded is such that general 
anesthesia is usuallj the best choice Dur 
mg periods of heavy action complicated re 
gional blocks are of little use They are tune 
consuming and require technical experience 
that IS not widelv available The usual raul 
tiplicit\ of wounds m a gi%en indiMdual 
further minimizes the yalue of this technic 
Two blocks however are uideU emploved 
in the foryvard zone intercostal nery e block 
to relieye pain and to effect splinting in in 
juries to the chest wall and sjrapathelic 
blocks to improy e blood flow to extremities 
when interference with the blood supply has 
occurred 

4 Spinal rectal and chloroform ancs 
thesia haye no place m the treatment of 
4he freshh wounded man 


SPECItLIZED PROBLE3IS OF REGIONAL 
SURGERY 

Wounds of the Extremities —Fractures 
— ■\^o^l^ds of the extremities account for ap- 
proximately 60 per cent of the admissions 
to the hospital Betyveen 20 and 30 per cent 
of exlremitj yvounds are complicated by a 
compound fracture In hits from high yeloc- 
ily missiles the bone may be badly shat 
tered and comminuted often with extensive 
defects of substance The detailed manage- 
ment of fractures is in accord yvith principles 
established in ciMlian practice with neccs 
sarj adaptations of the timing of procedure^ 
to the need for eyacuation of the patient 

First aid splinting in the field brings the 
patient to a hospital for initial surgical 
treatment Definitiye reduction and fixation 
of the fracture is not attempted at the for 
wanf hospital but attention is directed to- 
yvard the preyention of infection by surgical 
treatment of soft part wounds The extrem 
itx is then immobilized by a method U at 
has been found suitable for transportation 
to the base At a fixed hospital in the base 
definitne reduction and fixation is accom 
phsbed and the patient is held until bony 
union takes place Thus the management 
of a compound fracture is dnided into 
phases first aid splinting m the field de- 
bridement and transportation splinting in 
the forward area correction of Uie deform 
itj yvith achieyement of yvound healing and 
bonv union at the base laic correctly e sur 
gical treatment (bone grafting osteotomy 
etc) m the Zone of the Interior 

Vascular Injuries — It has been estimated 
that in 1 m e\erj COO cases of yyoiinds of 
the extremities an injury to a major yas 
cular trunk independent of other damage 
jeopardizes the integrity of the limb Nfany 
yariables aside from the usuallj considered 
anatomical site of the yascular interruption 
maj play a part in determining whether 
ischemic gangrene results or the ley el at 
yyliich nrapulalion i» necessary Some of the 
yariables of the initial mjurv are as folloyvs 
seyerance or thrombo'sis of the accompanj 
mg yein concussion or dmsion of nerve 
trunks the extent and character of the soft 
part yvound m association with the vascular 
injurj the presence or absence of skeletal 
injury or other wounds in the same extrem 
ila the seventy and duration of the rcdiic 
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tion in cardiac oitlpiil dtinng llie of 
shock, cnMronmenln! IcmjKnltire and Ihe 
pro c^islmg pcriplicrni N'lscnlar of Ihc 
infh\nl»il pi((cnl An nil /niporlant \nn 
nblc in dctcrniining tlic outcome is the 
cxlcnl nnd injure of nn% comphcniiiig in 
fcction that mas dosclop m pirliciiHr clo« 
Indnl msosiln 

Themps includes n wide range of proce- 
dures no single one of winch is cumin e 
The sefoction of tliernpeiilic measures ind 
the s(qucncc in which tlics nre a]iphrd xarj 
grcnllv from casi lo east Procedures ihnl 
ln\e hecn rccommi tided and Ihnl expen 
cnee Ins shown to he hcliifiil arc double 
ligation with complete dnnion of the it 
ters, ligation of the companion \cin no\o- 
lam block of the s\tnpatlietic sjstcm ssm- 
pathetic ganghoneeloms nntnlenance of n 
cool cinironmcnlal tempi raturc e-vtablish 
mtnl of n normal cardiac output and oxs- 
gtn cnrraing capacits of the blood a do 
pendent position of the cstrcmils nnd 
administration of certain aasodilator drugs 
Ueconstniclion of the arlcra ont^ mrcia is 
feasible but should be earned out with the 
Mtallnim lube technic when iiracticable 

Priiiciplis that govern the nmnageincnl 
of nrlcrnl nneurv«ms arlertovcnous fisiuhs 
and pulsating hematomas all of whicli arc 
» ficoiititcred with coii'iderabtc frequenev lei 
war surgerv, arc identical witli those formu 
IiUd In enihati c’cpcrKiice 

tTn;wtn/io«j — \inputntioii of an cxlrem 
it\ is n proeeiluri inlimntilv linked with tin 
evolution of surgerv and the historj of the 
battlefield There are three major nasons 
for amputation — .a hopeU*s>h ina/mhalJimb 
infection and a ascii! ir iiisuniciencv Afniiv 
ainpulaliciTi'. are nicrclv complctioiis of Imii 
mntii nmpulntinns In ^^orld ^^nr 11 the 
immi'deate iITitIs of trauma have been 
found to nm'Sitnte nnipulnlion m Ot |>er 
cent infection m 11 jn r coni va'culnr in 
sufilcuncv III 20 pir eeril and n rombina 
lion of vascular imufficirnrv and infrtlion 
m J per cent of a series of sjirviving pa 
tunts Inh'clmn thu< plavial a roK in the 
t?iai«ton to niiipulafe m IG per cent 

The tcthnieal isjwcts of amputation have 
betn klaiul irdizeil iho'Jgbonl tlu Amn and 
cl«v'<l> ctvordiinted with the pmwrain of it 
Inhditfttion nml iJu /tiling of pmsthefie 

appliances 


Prnpheral A cn f$ —Peripheral nerv c pal<\ 
mas result from the coutusMve cfTerls of a 
missile or anatomical scverinei of a nerve 
In the former function nsuaJJi rtlnru^ 
within a few wicks The management rf 
direct ncni injiirv nmiins one of the /(a»l 
satisfatlorv proccsliiris m Ihe fiild of nnh 
larv surgerv 

Suture of a diviilctl nerve at the tiiin of 
initial surgunl Inalmml of a wouiul has 
been hc/d »!/ adii«ed although from the 
standjvoml of nerve rcgnuralion tln« wmil I 
ajipcar lo be the idial time It is g/mn)l» 
considered that nerve njiair requires a>-cjitir 
bcabng and pirfitl homostasiv Neither of 
these comhlions lan he tclinvtd iii a 'tg 
luhcant number of complicated woumU De 
gcnentivc changes in the mrve trurd <<c 
onilarv !o high velocitv pinetratinn niav 
not be imnu dialelv apparent Tin e gro » 
chaiigia arc mci^varv to guide the surcnni 
III the resection of the traiunnlirf d imls of 
the nirvt ns a jirchmmnrv sleji to suliirr 

The great niajontv of pitiints wijli nerve 
injuries III ^\or/d Uar 11 will le suhjtrled 
to del ivcd surgical n pair— afu r the hi aling 
of the wound The results will ndnuttidh 
leave much to bi tlcstrtd 

Joiuf * — Suppuration vnlh its disastrous 
conscqucncis iv !ikcl> to di\eloi> in llir 
presence of born or tartdage injurt I,arb 
wide arfhrotoniv icith fircene d bridimeu} 
of soft parts hone nnd cartilage is recoiit 
mended Tin joint envitv is irrigalnl with 
iiorinni <aline solution nnd prmrtlliu is lu 
slillnl The nbji'Clive w a do ed joint cav 
ilv olitnuna] bv siiliin of thesvnovial ineni 
bmne or rrj air ofn caj»'Uhr diba-l bv favem 
or wfl part /la{» The skm m Jrfl im'Uliiml 
nnd tin joints aliovr and bthiw an muim 
Inbred for cxninple an mjuml knee jo iq 
IS splinted bv n flip spica 

Crinioccrelirnl Wound’S — \lKml 0 |*er 
esnt €•* the nun wound'll in nrlion anti at| 
milled to a hospital have n lo-v 1 wrnin 1 ns 
tin major injnrv Tl » n is a hi h iimneilLitr 
mnrtniitv on the baltJrhrl I frttrn this cause 
It has li<f n cstinnlfil that 10 cent t f all 
men kiJh-d in acljon Jjavc wntinb jf Ihr 
beatl and 25 jisr cent lave oah 1*^1 
wounds 

Tie prrssjtrr cfTnris that eon»tiSnV 
an inijK riant pn ?>Jetti in the ini a/en ent « f 
hfail injurie* are far less frrrj jri t in 
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Kf 41 ~Ilfi«ratnf iktjr}!^f> of «o<iii'l eompomul- 
1n^ fracium <jf hi>n<^ of (hr forrarm and fr%(v 

turp^!i'I'»“\Uon of ihr liHinrni< A. Hr»4 Urr^wnc «t 
t>ii5piUl nn RfUi da\ Soroudarr aurmla «'mrlrd 
by 1000 tr of Hlailir IiWmI I’riiinllin tlxtapv 11, 
?rrtw futtlion of mmminnlol fn"*d of tbc bumrtQj 
follrtunff cjirn rr<)«clK>ti of ibjfocation C, llf«Jwl»on 
rf fracture of With Ixurcs of Uie fnfcarro ^iilh «inne 
at fracture *ilc of the rarnu Aprl'catam of »trVUI 
traitHin I) 4\t>uivil fI»MMrc F, lVT»lojn*nilivr »Velcm 
traction * 

the i>entlratinc tvoitmU of iht hc.nl lhai 
nn* ciicrnmlcml m wnr. 

Cmnh>certbral wotiml^ fc*rm n nolahlt 
t\rcplioii to the ptmni pnnciplt ll^t 
A\oujoh sJtottM he Jtft ctfHtt after the 
oj>crnlioii I'or thU navm. the j»rimir> opcf- 
atjoii nni-t he the »lcii»Ui%o one. with c«ih- 
p!cle rrii)t*val of t!r\tlah7ctl lU-ue. indm^n 
frapnnnl* of l«>nf and IIk iiu*mI* if 

•ClorrJJtl Am Sarf t**? J B Ian 0». 
IVd •’« 
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large ant! nccci«n»Ie through the noiuul 
DehriiUnient i*. folIf»«ct! by clmurt of llie 
dura wjtli a fa^icia! gnfi, if mri'^'snrj*, niu! 
Mititre of (he <calp The ojKrafjon rttiuin^ 
•pccinhzct! vhill am! eqtiipntcnl and, n 
ndc. is unihrt.iktn in nti cvnnmtmn hos 
pitai. 

The reason that cranioccrtbr.n1 ^^oullds 
arc clostd prJmnrdj is found jij the r{i‘a<‘ 
Irons srqmhie of deep infetlion Hilhin Uie 
brain. IMcma and sutlhng cause tttnisinn 
of bnitn 'tdrefanfe through n« ripen (fefeet. 
ssitli the fomnlion of a sc!f-stnngu!iting 
fungus Spreading cirtbnlis and imningilis 
nnj find origin in llie cstnidu} portion 
Iltca ia Htc cs'-cs. kHU c^fthfo/irY? mfev 
lion in the dc% ifahrcd linini suhvtaiict* lirgc 
defects in supjxirting strneliircs !nii«t Ik* 
nxoided. 

Maxi})ofaci.*)i Wounds. — Mutihtiug 
nonnils of the face and jiws are the most 
drcatled of war injuries I^arfj expirl mm* 
ngemcnl can greatl.v rtdtiee the uUitntle 
disfipirimenl and functional tlisliiriianec 
Tlic mcideiice i< not great, nfiprorinntcJs 
per cent of titc ivomidcil atlrnitteil to tlic 
iiospitn! hating maNilloficial injuries, njan> 
of these of shglil conseipitnce. 

I'lrsl-nid nieasiiri's inainlain a chir air* 
nay to present suffoc.atinn. Tfachcotofii.t 
may be nrct*ss,»ry. Surgical tnaiiagcmciil is 
first dirccletl Iowan! retluclion and fixation 
of ossi'Oijs ilrformilit «, niih partirulnr at* 
(intion to re-esta!»!ishnunl tif nornul den 
(al oechision. 

The soft part injurh's are a •i>eeiah?«“i! 
problem. The tisviirs of Hie fire tend to re- 
tract xsjdelt because of Ihiir ht-Asy inlrin»>r 
iiiii«c«!ilnre. ConiiKiunding nf tlie liurral 
caxitx nnkee ssmie digrre of infretson i». 
ixitabk. although lift ending' rirg jnfretxm 
is nmistnl l>emuse of the abundant bhsu! 
r-upplv. This roiubinatK'n of nlrjctiou and 
fd»rosi< from iJif''fli"n apt*'"'*’' more misi*- 
t.ant in the pn*»fiirtm« of ih^flgurrtnrnt than 
tissue I'll* rnU'iil bj the tui'-ile Suture of 
these MOuniU is therrfurs* iindrrtakrn fit ll r 
lime of the irutix) surgimJ Irralnur 1 
prsssurr dre'isings, tiniiagr of d'^i-'n !<‘nt 
areas in antirjjiatio’i of s*-p.i\ ard rfunv* 
llienps an ndjunrls to nsnerrrneM 

Wound’S of the Chest.— In jipproxunalrls 

IP IKr cent f‘f l)ir V-O'l*)/!'-! to » 

thr' en^fcrr fnf'frt ft <‘f tff tf'-'fst 
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As with held injunes there is a high im 
mediate battlefield mortahtv 

In the mimgement of thoracic wounds 
two distinct phases ma\ be encountered — 
phvsiologic disturbance of the function of 
the cardiorespiratoi^ s\stem and infection 
Phvsiotogic disturbance mu'll be corrected 
immediately m the most fonvard surgical 
installation The hazards of infection are 
less urgent and may be controlled in an 
echelon farther to the rear 

One of the most urgent complications is 
open pneumothorax — the so-called sucfing 
Mount/ This must be closed immediatelv b\ 
a compress of gauze held in place b\ adhe- 
«ue pla ter Closure bv suture is not ad\is 
able, as tight closure is hkelv to be followed 
by pressure pneumothorav and surgical em 
plnsema After the patient reaches a siir 
gical hospital the wound is debrided hemo- 
sta«is IS effected and the deeper structures 
of the chest wall are approximated by suture 
so as to clo«e the pleural caMtN 

Pressure pneumothorax is controlled bv 
insertion of a catheter with a flutter or 
water seal aahe Jsecdle a«pintion of air 
and blood from the pleural space aspiration 
of blood and mucus from the tracheobron 
chial tree by catheter or bronchoscope novo- 
cain injection of intercostal nenes oxygen 
therapv and transfusion are important meas 
ures in the earlv management of thoracic 
injuries 

Indications for earh thoracotomv either 
bv extension of the wound or b\ separate 
incision at the «ile of election include con 
tinuing intrapleural hemorrhage not con 
trolled by hemo5tasi> in the chest wall de- 
bridement anatomic or clinical eaidencc 
that the mI^slIe mav lia\e penetrated the 
diaphragm traverse through or lodgment 
of a mis'^ile in the mediastinum with pos 
sible M<ceral damage large intrapleural for 
eign bodies or debris that is readilv acces 
sible by extension of the wound and wounds 
of the large bronchi 

Laic complications are controlled as indi 
cations for inter\enlion develop Large in 
trapulmonarv foreign bodies particularly 
the irregular shaped high explosn e frag 
meats are remo\ed surgicalh Residual 
hemothorax is managed b\ repealed aspira 
lion Large collection of clotted blood that 
can no longer be aspirated by needle and 


show little cMclence of absorption are evac 
uated b\ thoracotome with decortication of 
the lung 

Post traumatic cmp\cma mav require 
surgical drainage or preferabh a more rad 
ical thoracolomv Complete remoyal of resid 
ual clotted blood with decortication of the 
lung e\en m the presence of infection pro- 
motes rapid healing and full restoration of 
pulmonaiw function Penicillin is utilized 
both svstemicalh and locally in the pleural 
space E\ery effort is made to prc\cnt or 
cut short the complications of thoracic 
wound that lead to chronic disabilitv 

Wounds of the Abdomen — In 3 to o per 
cent of tho e wounded m action yvho cur 
\i\e to be admitted to a hospital the wound 
IS classified as abdominal Of these 8o per 
cent or less ha%e penetration of the pen 
toneal ca\ity with injuia to one or more 
hollow or solid yucera Concomitant m 
juries from the same or other missiles an 
present m three fourths of the cases and 
contribute malcnallv to the mortality rate 
One fourth of the cases are complicated bv 
compound fractures or traumatic ampula 

tiODS 

The mortahtv rale for the group witl 
yi cera! penetration is So per cent if death* 
from late complications are included Of 
those who die 42 per cent succumb to im 
mediate sequelae of the wounds — hemor 
rhage and shock. — or to irreparable deslruc 
lion of Mtal organs In 27 per cent death i 
due to pulmonarx complications peritonitis 
and associated injuries 

The critical decision is when to operate 
If the state of shock does not respond rap- 
idh to infuaion of blood and plasma it i> 
a fair assumption that there is continuing 
hemorrhage or established peritonitis and 
operation must be undertaken despite the 
poor condition of the patient Transfusions 
are continued during and after the opera 
tion 

Small Bowel Perforation — Perforation of 
the small intestine is found alone in 20 per 
cent of cases and associated with other 
ceral wounds in an additional 20 per cent 
Repair is made bv suture or re<ection and 
anastomosis as the damage indicates Ex 
tenonzation of the small bowel or double- 
barrelled cnlero«lom\ mav appear to «o!\e 
an immediate problem but leads to grave 
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complicntions nnd j« to be a\OKle«i al all 
cost 

Large Uoucl Prrfonitiou — Ptrfontion of 
tlie hrge jnlc-»tJtje k found is the o«K in 
jurj in 10 ptr cml of cn cs ninl a'^'ocialcd 
with other \I^ccn^ injur\ m an ndditioiinl 
25 per cent The dtslrjbulion of inpines from 
cccura to rectum appears to be random 
Pnlitnl^ AMlh mjur\ to the colon compn«c 
the group witli the lnght<l morlahu rate — 
approxinnliK o5 per cml ^Micn the colon 
alone is injured the death rate is not greath 
difTirtnt from tint in casts of small bowel 
perforation 

In the surgical manigLincnl of nminds of 
the large hontl the ptrforalcil <egmtnt is 
mohih?ctI to permit extcrioriration through 
a lateral!} placed soparatc abdominal inci 
Sion In the rectosigmoid area where raobd 
i/alion IS impossible the perforation is m 
\erted b\ suture and proximal cofoNloms is 
pirfornua! \Micn circumstances permit ex 
terioriwilion of a segment of large bowel is 
made with a mcw to later clo ure b\ crush 
mg with a sjiur clamp 

Wounds of Uic rectum are clurnctcrireil 
b\ nnccessilnlilN difTicuU} of dnciiosis a 
freqiicncs of damage to other slrurtwres and 
the liazard of ascending retroperitoneal cell 
ulitf* fcicn wound of the rectum demands 
a hparotoniN ami with am pirforation of 
die rectum nbose the sphineter cofosloriis 
IS mandalota The ptrfontion of the riT 
turn need not be sutured but wide iw^tcnor 
iframagc i> e>fafifi«fitaf 

ispirrn —Injurs to the spleen is found in 
7 pir cent of cases and as the onls injurs 
m 2J IKT cent When the sjilcon alone is 
in%oKtxl the mortahls rati is n per c«iil 
Sjdcnetloms is the o|)eration of choice 

Iitfr — Wounds of the liser are found in 
'JO jicr cent of ra«es The morlalitr rate 
wlien the hscr is the nnU si'ius inroKed 
IS 1b percent Ilcmorrhngc ina\ ha\ecri««I 
from small ssoiind'* of Ihi Inrr if «o tins 
are not dislurbenl Ili^h schxits innitra 
ttons ma\ prrxJuec a shattering frarhire of 
the liver that reejnirts packing with paiirc 
to control hemorrhagr ami dninape at <lr- 
pendcnl sites to provile fer evacuation of 
escaping bde 

^Conservatism i' the role m deal 
ing with the 10 per cent of fxpetniling «b 
tlorninal wounds that invoUt lie bilmv 


ICT 

Nephrt’ctomv i« done for frncmrntatmn of 
the orpin and contimimg hemorrhage 
Lrtnary /l/adder— Perfomlian of ll e I h ) 
<Jtr occurs m -1 7 per cent of cases and is 
iisuallv ns ociatwl with mmn Is of i Ihrr vi 
ccra Repair is ncctunjwtiKai In ‘Ujiraj u! jr 
evsto toinv in all ca«es 

fUiroj entoneal Ifemorrhage — Ilenn r 

tliigc into the meseiiltrv ir m Ihc rilru 
iwnloueal «i>aci ]ire««nts signs ami smiiJ) 
toms lliat tnav In in h lincnnhahlt from 
those of jK-rforation of a vi ciis I nlevs 
ibcTt H continuing luniorrhagr no inter 
veiilion IS indicated aflir pirforntnm of the 
bowel IS excluded at htwroJomi 
Trench Foot and Immervlnn loot — In 
jur} to the feel bi coll and moi«{tin 
for vcar> been an im|>ortaiil cause of iij 
cirectivtnes-* in armies chinny, winter ram 
paigns The condition was common ihinn't 
the static trench warfare in the winter 
months of World War I am! 1 ee mic kn i«ji 
ns trench foot The mine tenn has 1 oen 
nppheel to tin K>jon in Worll War 11 
Trench fool is caiisial pnnnnlv bi <t|xv 
lire of tlie feel to wet coM breerini, Itni 
|)eriturc> arc not niTisMrv The mjtirv can. 
lie cxpecltil wliin the ni^hl limjaralurc 
drops (o 15 I or below The necesvir\ 
duration of cif>o»urt \«rn*s inver*cli «iJh 
the degree of col 1 Tlu injiirv inaj Itcemt 
manifeKl after five or sit this of ctf>t^s«rr 
or It inav appear overoijil 

Several factors enntrihiite to the effre 
fivcnes< iif coftf m pnvfiirmg the tnjun 
Wcl shoes and socks prtinntc fo*.s of heat 
from the feet hv rnndiitlion md bv rvap. 
oration Mechanical imprtbnientj lo thr 
circulation of IIixk! m tin lower extremitv 
aggravate the tfrcels of rellcx vasosjn«ni m 
response tfi < o! 1 mrI i^eslrnv the IxkIv s ri >st 
rfTcctivi means of ktaping the feet wann 
The senring of licit s' oes an 1 h-ggings 
pml mgvd dcjunlencv imactivitv ni 1 rest 
mg III cramjHal i>ositinn>t are all j 'nlisjwo 
II g fartors Coh! an I t*rh«jnta etert t! •■ir 
rffects u{x*n tie small IIocmI vrs rK anj 
nervrs am! }*os H 1\ ujxin the it af Ijs rts 
rf ihe rjutl »J om 

Immersion f ^ t is sim hr lo Irrrrh foo^j 
W I l« 1 / di*t« gUMha! le frf n i( rj ni -a’Js Ft 
IS yern anoug su»a js evf«>set! to wet <» 1 1 
10 Fifelwt* Won hfe rafi* lirraj*'-* h 'h 
I nnarv and oinlnl jlirg are j tw-sl *»itl 



164 


MILIT\R\ SURGERY 


those of trench foot The condition should 
be distinguished from the nutritional edema 
and neuntides that occur among sur\nors 
from sinkings in tropical waters although 
some element of nutritional insufficiency 
inaj be combined uitli the effects of cold 
in ordinar\ cases 

Three clinical stages of the reaction to 
injury are recognized During the first or 
pre inflammatory stage the soldier com 
plains of cold numbness and mild pain in 
the foot and ankle Slight spelling is the 
rule when there has been intermittent narm 
ing The second or inflammatorj stage be 
gins when the shoes arc remo^cd and the 
foot dries and becomes warm The pain 
then becomes tingling in character and more 
intense The appearance of the skin changes 
from a v,TinkIed surface of white or bine 
color to that of a smooth red blush Swell 
mg begins and progresses rapidh so that 
the shoe cannot be replaced Blisters may 
appear during the next twenty four hours 
They generalh contain clear fluid but at 
times the fluid is bloody Tender areas of 
ecchymosis appear in the skin of the dorsum 
or other parts of the foot and these maj 
progress to frank gangrene The gangrene 
extends for yarymg depths and may m\olve 
only the superficial layers of the skin or 
the entire thickness of the foot The inflam 
inatorj stage generally lasts tyio to four 
yreeks by yyhich time the edema has sub 
sided and the redness has disappeared The 
skm Is now pale and waxy y\hite Rarelj it 
is pigmented It is of delicate texture has 
begun to sweat and is moderately or abnor 
mally cold to touch This is the postinflam 
matory stage In «ome cases hvperhidrosis 
and abnormal sensitiyitj of the feet to tem 
perature changes deyelop Pam is no longer 
tingling m character but is deep sealed and 
IS similar to the pam of rheumatoid arthri 
tis particularly about the first melatarso 
phalangeal joint It is usually worse at night 
and It changes with the weather 

The poslinflamniatory stage \aries m 
duration and offers the greatest problem m 
treatment "Many soldiers can be retumeil 
to duty within six yyeeks and the majority 
within twebe y\eeks In about °0 per cent 
of the cases howeyer so much fibrosis and 
atrophj yyill Inyc been incurred in the hga 
ments and muscles of the foot that eyen 


after six months of treatment the men are 
unable to perform any but the lightest 
duties In some cases the hjperhidrosis and 
oy ersensitH it\ to cold appear to be perma 
nent 

Pretention — Education is of first impor 
tance for the preycntion of trench foot 
The soldier must be repeatedly instructed 
in principles of foot hygiene He must be 
taught methods of keeping the feet yyarm 
and drj under idxcrsc conditions A daiK 
change to dry woolen socks is recommended 
Extra socks are carried or supplied duly 
\boyc all he is instructed not to go to sleep 
at night with wet socks and foot gear 
Eyerj effort is made to stimulate the cir 
culation in the feet This is accomplished by 
foot exercises by ayoiding dependency and 
by massage at the time the feet are dried 
and socks changed The shoes and leggings 
must fit loo«elj at all times Cramped posi 
tions and immobility areayoidcd The cloth 
mg must be designed to preyent heal loss 
from the bod> m general \et to minimize 
the collection of perspiration during actnity 

Treatment — During the first and second 
stages absolute bod rest is maintained to 
ay Old further trauma to already injured tis 
sues Heat in anj form is strictly ayoideci 
The feel are kept shghtlv eleyated if the 
position is tolerated and exposed to n cool 
atmosphere The optimum temperature of 
the skin la betyveen 65” and 70® F and 
may be achiered yvith the help of an elec- 
tric fan and if necessary with a spray of 
water from the fan blades Some haye ad 
yocalcd extreme cooling with slow eleya 
lion to room temperature The eyidence is 
as yet insufficient howeyer to warrant ac 
ccptance of the procedure 

The pain associated yyith the disease ha« 
not been relieyed consistently by block of 
the lumbar sympathetic clnin or by actual 
lumbar ganglioncctomy Svnipatlicctomy is 
recommended yvhen there is objeclne e\i 
dcnce of deficient circulation with actual or 
impending gangrene Amputation of gan 
grenous parts is delayed as long as pos 
sible The inflammatory reaction of the 
•second stage of the disease must not be 
confu'^ed with the cellulitis of infection 

Rehabilitation is an important part of 
therapy Foot and xascuhr exerci'cs are 
taught the patient Plij siotherapj and foot 
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VII. TENDONS, TENDON SHEATHS AND FASCIAL SPACES 


l^^ECTIONS or the tendon 

SHEATHS or THE HAND AND 
OF THE rASCIAL SPACES 
or THE PAL^I 

TENDON SnEATII INFECTIONS 
Tendon she^tli infections Uauallj result 
from direct inoculation of a tendon sheath 
bs a penetrating object or from extension 
of infection in the subcutaneous tissues* 
Direct inoculation can occur during incision 
for drainage of a felon but extension to the 



of tfie palm (\fler Kaiaiel) 

tendon shnlii ilmost nc'cr occurs ns n re- 
sult of pnronselun or of infections of the 
dor«snl surface of n died Since infection 
spreads rnpiclK tbroughoiil the extent of 
tiie clo‘5C<l tendon shcnlh nnd secondanh 

• Tl e aullior I as seen onlj two easts of metosUtic 
p\ci^n c infrel on of a flexor ten Ion sheath one of 
the flesof ten Ion sleatl of the in lex fo’rt in a 
woman with acute rhcumalc feser and mult pie in- 
voKerotnt of ll e joints the otl er of the ulnar hursa 
aid rommon fl xor sheath aboie the wnsl m a four 
jear-otd cicl consalesciog from an attack of measles 


through nnt sheaths that communictlc uith 
the one first mtohed destruction of the 
tendon and its stmotial sheath ensues in a 
terj short time unless the infected spice is 
adcquitelv drained and secondarx infection 
avoided 

The fiexor tendon sheaths of the ind« 
middle and rmg fingers evtend from i point 
just distal to the distil flexion crease of the 
fingers to a line closelj approvimaling the 
distal flexion crea«e of tlie palm (Fig 4-f) 
Tlicv he in close apposition to the palmar 
surface of the phalanges and are separated 
from the bone onh b> a thin laxer of con 
nectue tissue An infection of the flexor 
sheath of an\ of these fingers makes tt«elf 
evident verv prompllv by pain sarelling in 
abililv to extend the finger complelelv (Fig^ 
4o-47) and bv tenderness nhich corre«pond 
definitcK and accuratelj to the anatomical 
outline of the tendon sheath 

The sheath of the long flexor of tlie thumb 
begins at a point slightly distal to the dis 
lal flexion crease of the thumb surrounds 
the flexor pollicis longus in the palm and 
terminates a thumb’s breadth above the an 
tenor annular ligament {Fig 44) Oierthe 
first metacarpal bone it hca belvpcen the 
flexor policis brexu and the adductor ob 
liqiius The motor branch of the median 
nerve to the muscles of the thenar eminence 
as it arises from one of the digital branches 
to the thumb at a variable distance (from 
I to 2 inches) belovr the wrist lies super 
ficial to the tendon sheath Tlie radial bur«a 
as the proximal portion of the shtatii of the 
flexor pollicis longus is denoted ends in a 
blind pouch whose posterior portion rests 
on the pronator quadraUis and la separated 
bv the latter from the wrist joint and the 
radio-uInar joint 

The sheath of the flexor tender's of the 
little finger begins just distal to the distal 
flexion crease of the fifth finger and extends 
proximalward to become continuous in the 
majontv of cases with the ulnar bursa a 
good sized sac vrhose posterior wall in the 
palm lies over the metacarpal bone of the 


iro 



ixri:cTioNs or tendon siieai i\^ or hand icr 

nng fmficr and Ihf bnse of the mkWV mtU- piishc<l radhiu.nrd. ns it ^rcrc. in Uirtr- 
carpnl bone. Like the radia! bursa Ifie nliiar pocUls—oiic sujHrfiml to llir t» ndons. oim 
bursa extends proximalnard under the an- between tJjc snjK-rficlil and dc<p tcndn-,« 



F'e InfMion of tlio fl^-xor loo'ton of tl»e inJrx (5it^ twilting m fwellirg tf P>r 

finger, more markrtl on llse dorMl TIjr finger •* )>eM in IJjo r ) •r»rjrri*ljf> (rMttwj of aemjfVxfon \ 

anmil am! inetTwIuat Innwon, wtucU (kw not ritnul to iW aflrcl*^! »1eatli ln.« liefn maile on iSe n!«l »'le 
of Uie finger. 


terfor nnntil.ar Jlffainont npiiroximatcfy a 
tliumb’s brtadlli JdK^^c the lipnnienl (ri«. 
44). Us posterior wall lies undtriienth tl>c 
flexor tendons, on the pronator qundmlua 


and one, the largest nnd «io»l <b< 

tcnsjble, «ndtnu.alli the tieep tendons Tie* 
exact arrajiprnunl of Ific flexor tendon 
sbcalhs itj the jiroxinni portion of the iwhn 



fig W— InffeCwn cf Uie palmar Ijortr ^renotUrf f«» «a IrTertif^ tJ l}«* t^v/'r tJ lU 

twin- 

mu-cle. nnd srparnted bj the tmi*ele from nnd o'er ll e tinst i* su!»ja:t to «>'ne aana 
the wal'l joint. In tlie rrci<»ti of tlie wrist Iton. but (he ttMjscrrfanf faef, front » pT*e- 
jolnt the ulnar bursa fonns b ntnrr or |es« tical ifanlftoml. i* flat tti th- nijoritv of 
complete ‘heath for the fle\or Icndcins. !»eins ca«r» the radwl ami iiinar buroar ctz-irn'irf 





1C8 TENDONS, TENDON SIIExVTUS AND I'ASCI U. SPACES 

cnle mill one nnolhcr As n resull an infcc- lion arising In Ihc Iciulon «:lienlh of llic fifth 
tion of the flexor tendon shtalh of the thumb finger jn\oKcs the same slruclurc< in the 



PiR 47 — InFrclinn of Ihe muJfUo palmv «pa<^ lo n ofRlwtril iriftrlion of Ihi flpsor (enilon xlicatli 

of tlic nn? fincpr In tli)^ ra^** pus is pavsinf' to tlie dorsum of Iho ham! lit ttip sulirulniirous tissue instjil 
lo the neb betnern the ring am! litllc fingers 



tTe 4^ — Necleelcil infeelion of the tendon alieith of the flexor polIieM loneiw nhich has spreai! into the 
fiirrarm and inlo the iilnnr 1mr«* nlmsc the ssnst flerause it «&< ihflirull lo Ije eerlnin if the infeetmn h*"! 
jinvwst dvstalnant into the palm ahing ll*e {W\ot tendon atieath of the Titlh finser the first innsinn was jniete 
o\er tfie ulnar bur«a in tlic jialm fe) The ahining ten Ion eouM !*e seen ihroueh its svnovial rovennff m the 
ahralh «a* ool ppeneil a and b Before operation, e d and e B|>i>eBroDee of the hand and forearm imrrash 
atelr afler itieisinc tie palm oser the ulnar bursa draining the retroflexor spare ahnse the wnsl llimugh an 
ineision on the ulnar side of the forearm (d) and draining the sheath of Uie flexor polliets longus and the rxllsl 
bursa in the palm 


«nd radial biir<a iiHuaII> extends to the ulnar reterse order From lhe<e xarloiis 'tle^i in- 
bursa and dislally along the tendon sheath fection mtj txlend to n number of different 
of the little finger (Fig 50). and an infcc- places, ns will he indicated Later 





IXrrCTIONS OF J LNDOX sill Mll^OI II \M> 


Djajjnf’SN — T !il (Iiilhois of a irmlon 
‘■hiath tnfwtion u In«c«I on cMuptoins 
^\luch, carlx in the coiir^t of Ihr infrclion 
nrc Irmitcil to lltc am hut wliic-li 

tend \cr\ qmckl\ In btrennt ninre diflKnU 
of intorpri tatfon l/ccauvc of cYtcn‘:ion of flu 
infection to ‘nirromulin}! lis^uc* Hit" 
i>mplo;n:> are iwm tci}dtrnt«> and otb»r 
signs of iiilhnmnlion frwpuntiN «ml of 
jiroportion to Hit txlinl of the inftrlnj 
irti The jnticnl hold-, the nffeclwl fiiii,tr 
in R lk\«.d JMJ^lUon (Iig* 15—17) 

Am nttinipt to cxltiid it ('iiiscs Inin to 
\\mct witli pun U\ ;,entle prc'''Urc an nnn 
of tcndirnc'S can ht nullMud winch cor 
rc«pon(U accnnltlN to Iht nnntnmiril out 


llu frtitloin from |>ani on ^rnllc flr\jon m d 
cxt(.n«iufi of the fiiigtr -show llmt llu nirec 
tion In< not m. 1 jMMielmtitl llu *hmth If 
«uch a finder i-^ mcnexl pn>niptf\ md ndt 
quttth with CTr*. not to cirr\ thf incoian 
nml thi nihcfioii info iht iK-rlnp-. r\{x» r»l 
hill Mill inulinngtd 'lu Uh llu iwtienl n 
c<ntrs npnJh and the niorr />rno{j< con h 
lion a ■‘iippnnlm l<no miomIo i«.n\«iihil 
If a- iKTi'iiunlh JnpjMn' a rcudf of n 
thep knih rut 1 tindon ihath i>. ojHlinl 
ttid infvctmn of the lemlo i ••Inth folltiwx 
Uit wincing pun on ntli iiipt‘*<l txtuunn 
of lilt finur i< Inking Ihtth » t}u cxn ht« 
IS no lon^tr held un<Ii.r ten inn m n cIom^I 
•“jnee 'lilt ollur cli ir u t<n In *\injifom' 



Inu of the tendon Mienth In (\<r\ cn^i the 
dorsum of tilt nfTiclcel finger is swollen and 
cihinntoils (Hgs 45-17) hpcau«c of (hr 
direction of hniplnlic elnimce and the 
^rtnlcr di'tcn-ilnhtt of the (i«nr< of the 
<lor»uni of the hind ns compared with tho c 
of Iht pTlnnrsnrfirr 

Of these <\niptoms the thlTu»e s\tnnnt 
ricfl! sw tiling of the entire fingtr and the 
wincing jviin wliirh rr<idls from even n 
•■hglil tlTorl toward extending the finger arc 
jwirtu iilarlx M„titfiranl Xol infrct]iuntlx « nr 
sce« infection of llu '‘til'eulamxnis 
the jtahinr snrfscr of n finger wfneh causes 
at lltc jiam and t<ndrrncs< with cf>mh!r*nWr 
swelling anil which imnirdialrlt stucr*(« 
the iKX'dihtx of inhxtton within tic ten 
dort sheath In «uch » the nt jctraral 
chamttrr of the swtihng and still mo-r 


hoxttver, and einfiil txanmnlmn if llu 
wound Mmiild nnk« llu diagnoos ch-ar 
If tiu infection irnnhts o ih the uidtx 
huddle or ring fmgcr ll err sh< nl 1 Im* in 
ilonht as to Its I<»cal»on and the frmloai 
of other finders from infrrli n \\ith itifn* 
lion of iht ruhal an 1 nhiar hutsar Hr m 
namctl swollen wn t (Ilgs 4S mul 40), with 
the ten>e anterior annular I ganufl drawn 
like a taut co»d arross it» xolsr I'trfacr 
Mggests at 1 ncr Hu exlritsion <f Hr in 
fcclim into Hir formrm ‘*uirr in inon ll an 
hO |»rr cant of caw* |1 r radial hijna ei n 
nuinientrs «ith th* tdmr 1 nr*a alioxr ifr 
wn«t it •' nmun an In find insoltrtnrnr f! 
I>o*li In carh ca«c< honrsrr if rasa h- 
tiiniciiU to ditrrrnine wirffrr *•'' ts d-rat 
ing with r Jc rf tie Ispr* n 

which the 1 urvar nn} m"jruu)jeair with 
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one another If for c\ample the infection 
has begun m the Uuimb and spread into 
the radial bursa one ma\ be uncertain 
whether the ulnar bursa and the tendon 
•sheath of the fifth finger are !n\ot\cd In 
such a case the position m which the fifth 
finger is held the presence of pain on at 
templed extension of the finger and the 



Fig 60 — Same «awe a* »! own in the prewio is fig 
me D Bgram si ow S tl e s le of inj m an 1 iJ e 
lens on of ll e I ferlio Tl e si pp!«l area ind cal« 
tie extent of lie mti i flannnalorj melon toe 
soLd black area, ll e s le of abscess formal on 

presence of a point of maximum tenderness 
where the distal fiction crease of the palm 
crosses the flexor tendons of the fifth finger 
(Kanatels sign) are important considcra 
tions If one t> still in doubt it is wise 
through a b!oodlt«s field to make an ex 
plorators incision o\cr the ulnar bursa m 
the palm (Fig 48) If no infection !•» pres 
ent within the bu’sa the subciitancoii'* lis 
sues Ime a normal appearance and wore 


deeplj one can see through the sjnoMal 
«hcatii the shining tendon moiing back and 
forth with movement of the finger If m 
fcction is present within the bursa the sub 
cutaneous tissues arc edematous and swol 
Icn ^Mien the Inirsa itself is exposed a char 
actenstic change is immediateK apparent 
The sjnovial sheath is no longer translu 
cent butgravish white and opaque The dis- 
tended hursaiisualU bulgcsinto the field and 
the moment it is nicked with the knife bhdi 
pus escapes into the field If no infection is 
present within lliebtirsa and the incision ovir 
it is made first of all before instrumcnls and 
operative field are contaminated no harm 
will be done b\ such n procedure but irre 
parable injurv mav be done to the tendon 
if an infected sheath is not drained If the 
primarj infection involves the tendon 
sheath of the fifth finger, the same consul 
crations applv m a reversed order with ref 
oronce to tlic radial bursa and the flexor 
tendon «healh of the thumb 
In cases which have been neglecleil for 
four or fiv c dav s or w hich hav e been drnmeil 
inadcquatelv the median and ulnar nerves 
raav be so compressed bv the pressure of 
the exudate above the WTist ns to be par 
tiallv abesthetized In such cases the char 
actcristic svmptoms mentioned above— par 
ticularlv tlie excruciating pam caused hi 
attempted extension of the affected finger- 
—arc masked but the historj the location 
of the pnmarv lesion the bulging swelling 
above the wti t and the general svmptoms 
of severe infection make the diagnosis clear 
It hen rupture of the tendon sheaths of 
the index middle or ring fingers takes placo 
tlie pus spreads into one of the fa'cial spaces 
of the palm and forms an abscess of the 
thenar space or the middle palmar space 
(Figs 44 and 5®) (Thc«c will be di«ciis ccl 
under mfcclions of the fascial spaces ) IMtcn 
rupture takes place from the radial or ulnar 
bursa the pus at first lies in the retroflexor 
space between the flexor tendons nnd tie 
pronator quadralus (Fig 51) As it spreads 
upward it dis eels between the superficial 
and deep flixor mu'clcs and lends to become 
supcrficud along the ulnar «idc of the upper 
third of the forearm In such an event the 
entire hand and forearm are diiskv red 
swollen tense and edematous Vesicles or 
blebs mav rovir large areas of the affected 
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c’ClrcmUj Bccau«( of Ihc c\lonl of tlic in distnlnfird frmii Use ihotiir nnd nuMli 
lohcmcnl and llie rtltnUon of a large ptimnr nfonj Uic Jumbrtnl nui«cfM 
amount of i>iis uniUr pri^surc toxjc a!)«orp- InftTtioii of the fn«rial •.j.m-j of tin pilm 
tmn proctitis nl n rnpxl nle nnd the gon iwnt o«ijr In djrr-cf unwuht/on «« jIk rr- 
enl sMiiptonis of sp\ire infection— lugh suit of n pcntlntin^' MCund but most com 


Ulnav* arlcrv Mcdtsin nerve 



Ma 51 — Tl r ulnifleTor iipvw aliove ihe wnit into vih l« | os rttplort* fron » il Jcl fi i *1 or u!o»r 
( \flfr KoRsrrI ) 

fcNor, npid puKc, profuse pcrsptnlion monU ocrurs ns tin result of rxli rtsion from 
prostntion and nut unrnmmonls tldirtuin n (endun flicntli 

— imbcnlt the extreme fenraMlj of the con Ibe llitmir ‘•p.tct (I i^s U mu! S'*) lir» 
(htion upon tbc nUdutlor muscloi of tlu fbunib 



J'jf —Cn»* »rrln t of tl r |Mlm jfj«t pn>i»a»l t" tW r*fUfaqv ' nN r^J M-.rtp **»!•>“/ lS-.f 1»pi « f 
ll«'i nr #0 t ii« I llr pslu^f { tflrr Kavii-rt ) 

isri emos ot Tin IA'‘ri\l «;r\rfrs itarlmflN rrttmf f«v Uu* »furf Tn««l'*s rtf 

Ot Tin I’AIM ()„ tliPtnr rmrcMfs b\ tJu P''x<'>r ' 

Hr iniiwrlinl fa^cnl !■»'"' "" 
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TENDONS TENDON SHEATHS AND FASCIAL SPACES 


bone The middle palmar space (Figs 44 
and 52) lies deep in the palm underneath 
the flexor tendons of the middle and ring 
fingers Its floor is formed bj the aolar in 
terosseous muscles and metacarpal bones 
On the radial side it extends to the middle 
metacarpal bone On the ulnar side it is 
partially co^ercd by the distal end of the 
ulnar bursa 

Tendon sheath infections arising in the 
index finger tend to rupture into the thenar 
space Tendon sheath infections arising in 
the middle and ring fingers usualK rupture 
into the middle palmar spice In neglected 
cases tendon sheath infection starling in 
the thumb maj rupture into the thenar 
space and tendon sheath infections arising 
in the fifth finger into the middle palmar 
space but such an e>ent is \eri uncommon 


^ith infection of the middle palmar space 
the striking sjmptoms are the loss of the 
normal conca\itj of the palm and the edema 
and swelling of the dorsum of the band 
(Figs 40 and 47) Because the pus Iie> 
under the firm palmar fascia and under the 
flexor tendons the palmar spelling is not 
pronounced but it is sufficient to change 
the normal conca\it\ of the palm into a 
slight com exit! Because of the direction of 
Umphatic drainage the dor«iim of the hand 
!•» swollen and edematous but pus is not 
present on the dorum except tn neglected 
cases m which the infection has extendel 
dislalward along tlit lumbncal canals and 
passed to the dorsum of the hand in the 
subcutaneous tissue about the web of tie 
fingers (Fig 47) Onlj m graae neglected 
infections in which osltoimtlilis has taken 



Fg 53— Inteclon of the Ihetiar spac« "Note ihe sneflng ottt the doninu the Uumb and nl*' 

fnBcr the foreec] atxlucton of tie thumb fro n tie palm c Inc son for dra n njt tie tl enar sjMice f des fed 
the ncson can be n ade n a d rect on parallel to the nel marg n nsten 1 of %ert rally 


With pus under great tension rupture from 
one space into the other maj take place 
The symptoms of thenar space infection 
are pain tenderness and swelling of the 
thenar area both on its palmar and dorsal 
ispects NormalU the thenar eminence is 
the most prominent portion of the palm 
but with infection in the thenar space it 
stands out m such a pronounced fashion as 
to eleiate the thenar eminence still more 
above the remainder of the palm and force 
the thumb awaj from the hand (Fig S3) 
The dorsum of the web between the thumb 
and index finger is swollen and edemitoua 
Evenlualh there is extension of the infec 
lion along the lumbncal canal on the radial 
side of the index finger with tenderness and 
swelling on the dorsum of the hand between 
the index and middle fingers 


place does pus find its waj directly throiidi 
the barrier of deep fascia inleroiscnus mu« 
cles and metacarpal bones from palm to 
dorsal surface 

THE EXTENSOR TENDON SHLATHS 

The extensor tendons arc enclosed in svn 
ovial sheaths onlv where thev pass under 
neath the dorsal carpal ligament The si^ 
compartments underneath the ligaments arc 
lined with a svnovial membrane whose va 
ceral lajer furnishes a covering for the ten 
dons Those sheaths particularlv those of 
the extensors of the thumb are not infre- 
quently the site of a low grade infection 
which makes itself evident bj local pain 
and tenderness exaggerated bv movement 
of the affected Iciuloiis and bv a soft pal 
pable crepitation as the tendon moves back 


INITXTIONS OF TKNDON SlinATIIS OF HAND 


and forth in il«i ■sheath Tliej, nre not com- 
monly the site of a ^ujipiiratHc innanima* 
lory process.* 

TRnATMirNT OP TKNDON SHKATIt AND 
FASCIAL SI’ACL INFFCTIONS 
The treatment of infections of the tendon 
fhcalhs and fascial spac<"' is to secure ade- 
quate dminape as stKin ns the condition is 
recognized. This should be done iimlcr n 
general anesthetic such ns nitrons oTide. 
ethjJcne or ctlier, and through a Idooilhs? 
field sccureil nith the aid of a constrictor. 

In ilraining the tendon shcnth'i of the 
fingers the incision shtiidd he mmic well to 
the side of the finger (Fig. St), to avoid 


I 7 .i 

dorsalnard and not Ilftcil jfllm.irv\ard as 
the tendon sht.ilh is sought for. 

To expose the tendon “healli it is neces- 
sary la Ktrart ncJl the cdcni.'itotis and 
snolUn stibctilonrous tissue which ovtrlus 
the tough and inexpansilc filirous tmdon 
sfuath. If one ran then the sjnosial 

slicatli for a httle di-tance before incising 
U one will find, instr.id of a iJiin Irntohi- 
cent niciTibrane Ihnuigh which the shining 
tendon mas be ili.rtriu-<I. a gnisi-*!! rtlcni- 
.iton-i structure which rc't/nhh-s the t<?rntnl- 
ons peritonemn osrrl.ving an api«-iidicr.'»l 
abscess. The nionunt it is ojK-uril the pus 
|K>urs out. In scr> carls rases llie pus m.n\ 
j»c confined to the space undtnualh the 



MjT 3i—^, Incisions for Jraffiittjf {he the'lat »Jirs«IIis, /. ll«- •liradi i<f firii’r r lli- tPjr 

tnina in Uir «/, die rrlnittrxor span? «l»»vr the “nst. r Ur ijihUIc {-almar »ri*rn f. U*r Uici'tr •J'w't 


the flexion creases on the jwlm.ir surface 
and to prevmt lieniiition of the ts'ndon 
from its sluMtli. a complication lint occurs 
very promptlv if the shinih is openesl 
tlmnigh a inidline incision. The sligilal 
iiervts and blootl vs-srls should l»c sought 
for imim'illalily after the sbiii iniision is 
made and drawn to one side Since the digi- 
t.tl vx'tIs lie ht»ral to the nerve and 
slighll.v dorsal to It. Ihiy arc safe fovm in- 
jurv if both lurvc and vcssrl* arc rclraclcsl 
* TJk- «wtrf hJW serri «nljf rtvs IC left s-rws 
Our fo!V>»ir*l A firtirtialiuj ftftii'vt fmei • r»S l-siiia 
tfir sm-iwt » *W tsl' In ll*r CAV" tirr*«»r 

i(r»in*C*’ •»« fs’t instilulrit tW ic'rrl*<»B 

orrr lt>«- rutur lurUcftfj-ji tir»trr->rftlS !!*■ rs 
tin top* Amt 


tendon and np|K‘ar only when llir ttmlon 
is gently hflctl fn»m the »lu.atlj 

If the flixor fthealhs of the thumb and 
little finger are involvid the four inrismu* 
imlicntesi in figure At slmtild l»c madr. On* 
slionid avoid cutting thnmgh tin inti><lev 
of the thenar ntniirnre in the enw of llic 
llitimb by miking a curvrsl inridof} to ihr 
ulnnr si*h* nf ifip tlunar ein5n*-rre (Fig 
4S. r) and rxlmrting the llirmr ttit}«h-* 
mdialwartl. The digital jiprst-s <(» llip thumb 
shouM Ik* 1 i»«ih/<T! ao<l iniur* to the oervr* 
carrfnlt* avoldi-d. Divi»:iin of the 
brai'ch to the llunir mnwlrs Tr*ult» in 
thenar alroj h> and 1“" ‘’f t!>e ahihtv to 
rtitilc the lliumb >o that it face* the firm 
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In mcismg the ulnar bursa in the palm 
(Fig 4S c) one should remember that the 
flexor tendons of the little finger run ob 
liquelj upward and radialward and not m 
the line of the fifth metacarpal bone and 
that the digital branches of the ulnar nerve 
to adjacent sides of little and ring fingers 
he superficial to the flexor tendons and their 
sjnovial sheaths The incision m the forearm 
to dram the upper most distensible portions 
of the ulnar and radial bursae and the retro 
flexor space <5hould always be made at the 
side of the forearm (Fig 48 d), never over 
the middle of the volar surface for the pus 
lies underneath the flexor tendons (Fig 51) 
Incision over the volar surface of the fore- 
arm to dram the relrofiexor space mevilablv 
leads to extensive fibrosis and destruction 
of tendons and frequentlj to injury of the 
median nerve An incision on the ulnar side 
alone is adequate for drainage of both 
bur«ae it should be made as close as pos 
sible to the volar surface of the ulna so as 
to avoid injurj of the overlying ulnar ves 
seN and non e 

The middle palmar space is drained 
through an incision along the distal flexion 
crease of the palm (Fig 54) This incision 
as Bunnell and others have pointed out 
avoids the risk of leaving a palmar scar 
transverse to the lines of skin cleavage as 
a possible cause of a flexion contracture 
The flexor tendons digital nerves and blood 
V essels of the middle finger are retracted to 
the radial side and the corresponding slruc 
tures of the ring finger to the ulnar side 
The middle palmar space as it lies behind 
the flexor tendons is then vvideb exposed 
Through the mci ion indicated for drainage 
of the thenar space (Fig 53) a pair of 
forceps or Kocher dissector can be parsed 
upward and ulnarvrard dirccllv into the ab 
«cc«!S cavitj as it lies on the adductor mus 
cles of the thumb 

If drainage incisions are located correctly 
and of adequate length an incision on one 
side of the affected fingers and on the ulnar 
side of the forearm in the case of ulnar and 
radial bursae infections siifiiccs for dram 
age The use of through and through dram 
age above or underneath a flexor tendon 
should he carefulh avoided It i» the surest 
possible metliod of causing necrosis of the 
tendons 


With infections of the middle palmar and 
thenar spaces drains should never be in 
serted through and through from the palm 
to the dorsum of the hand The spacc-» in 
question are separated from the dorsal sur 
face bv a number of anatomical lavtrs (Fig 
52) Plunging a pair of forceps through the 
deep volar fascia the mterosscotis muscles 
between metacarpal bones and through the 
dorsal aponeurotic and subcutaneous layer* 
m order to dram an accumulation of pua in 
one of the fascial spaces of the palm ren 
tiers almo t certain the development of os 
tcomyelitis and the formation of persistent 
sinuses 

AFTER TREA'niCNT OF TENDON SHEVTII 
AND FASCIAL SPVCF INFECTIONS 
In order to slop venous oozing afltr op- 
erations and to keep wound edges widelv 
separated drainage wounds are picked 
lightly with gauze impregnated with pelro 
latum Occasionalh rubber tissue la u<ed 
instead Drainage tubes arc never used be- 



Rr — ^Tle poslnn of f inct on (KanS'el) 


cause pressure necro->i> of tendons and ten 
don sheaths and extensive fibrosis mvohinn 
tendons and nerves inevitably result from 
their use 

After bleeding Ins been arrested a large 
sterile towel is hid on the arm board cov 
ered with abdominal pads and sterile dre * 



ixri:GTioNs or tcndox siij:atiis or haxd 


llic oul'itrcfcljwl arm h lahJ <m 
llic hrd of (Irissliif;'*. More drcsviups ntv 
nddc<l to co\cr llic arm: the nro 

saturated villi v.irni. slirile lioric or salt 
solution and the id>;c<; of the lowil {)roti|>!)t 
together over the whole. Die warm solu- 
tion added at two-hour itilrr\nls withmil 
ehnnpinp the dre-s-^inf;. nti»l n powerful elec- 
tric light or an cUctric baker is plated nlwsc 
the nnn to help inaiiilnin the warmth. 

At the end of twenty-four linurs the 
ilrcssinps and drains arc remnseil and a 
sterile dressing is rtapplled with the same 
care that was used in nppliing the oriiiinaf 
dressing. If one can n\ 0 H( adding «ccoiidar>* 
iiiftclion, particularly to vlreptocoreir in- 
fections of the tendon sheaths the tendons 
may be sa\cd and a complete restoration of 


IT.", 

in IIk* h.ath the pitirnt is tirgesJ to mo\e 
Ills finger* pinlly to jirtwint Ihf fnmiatioii 
of filiroits adlie^ious. Simply nuoitig the 
fingirs onci- or twice ilaily Ihroiigh as txuiu 
pUti* n range of motion a< ran he arcoin. 
plishtd without piin 'unJet-* to prtsint lli*- 
fiirmallon of crippling adhrsiou*. As foon n\ 
the intennitlent «aaking and smaller <lrr«s 
ing can he suhslitutisl for the continuous 
wtl dressing a light aluminum «plinl is np 
plied out-uic the dia'sings to nwintain the 
hand and the fingirs in the jiosilimi of funcv 
lion (I'ig. 55). ^Mun the ihngtr of lighting 
np the infi-clion has passed. pfissn.*af tfirr 
npy and active txtrrises are hegun ‘o lint 
rr<toralinn of funebon m\v knp ;cire will, 
llic hr.aling of the tissUCH If this idf.nl is 
kept in initid the disahlliiv that *0 fre 



fuuilion ««*curcd in a coneidcrnhlc propor- 
tw/f ews/**. 

Xo ilraiiiage niateri.al is rcliiserlesl after 
remov.al of the original dr.ains. ]trj>f.atnl 
inlrodiiclinn of a ilrain almost 1 1 rlninlv tidds 
ftirtlnr infection to the ojxii wound. 

As s(Kin ns the acute ^vinjifoiiis have siif»- 
sitlul. Usually at the end of lhr<c or four 
da.vs. an nnn hath, loial for fifteen or 
twenty minutes twue diilv. is «uhstiliilr«l 
for the conlitiuoiis moist dri'ssiiig Aftir 
hiing in a warm, sterile solution llic 

arm i* lai<l on a vicrile towel, allowed to ilrv 
for a half hour under nii ihrtrie light and 
then covered with a sirs «lrissiiig or with n 
thin moist ilrcssiiig covtrtal hv dry dress- 
ings. C.Trr js used to tii.ike the dre»-i«g large 
ujough to prevent wound s<cT\t?oii fn»m 
saturating it. hut not so large ft« to r<*vir 
the tips of the fingers and rT-n<lrr Iheir 
itio» emtnt imfM>s*ihle Whih the hand i* 


spunllv rontiiiuis long after the inferliori 
/y f»*'rr*ytKr aavJ Ihc wounds have 

healed r.nn he reyhiml to a minlmuni (I’lg 

Fi'MMTI h KofU 
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Clc-itlanil M Supp^Jrall^e Teno9\no\ iw ot tie fluid More often ho\se\er both pTinelal 
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TUBERCULOUS TENOS’i NOVITIS 

Tuberculous tenosjnoMtis is a specific 
chronic infection of the bursae and tendon 
shcatlis of the hind and foot 
EliologJ — It IS sliglith more frequent 
nmong fcmnles than males is most often 
seen m \oung adults and adults and in 
lolves the right hind more thin tnice is 
frequenth as the left The disease is tisuilU 
pTimiTi ind it IS unusual to discover active 
tuberculosis tlsci'hcre Eiccpl for the ac 
tual moculition of tendon sheaths it is di/fi 
cult to prove or disprove a traumatic origin 
and although manv patients associate the 
disease nitli injiirv the tendenev todav i> 
to qiication scrtouslv an} causal relation 
ship Adams Tones and Marble have calUd 
attention to tht reduced incidence of the 
ifrscasc m AtifcAciv jo'irce the dedate of bo 
vine tuberculosis and the enforcement of 
stricter pure food Ians 
Patholoffj — Locali atwn — The radial 
iiul ulnar burmc of the hand are the most 
frequtntlv involved neat m frcqueiicj are 
tilt dorsal ItiHioii •-licallis of the hand then 
tilt digital shcatlis of the index middle and 
ring fingers and last the Undon sheaths on 
the dorsum of the fool The radial and 
ulnar bursae arc alwavs infccfid together 
bill Ihcir distal prolongations into the 
thumb (freqiitnth) and little finger (rarely) 
iiiav remain free from d sense Tlie proces 
IS «o rarch bilateral that the presence of 
vuch mvoUemcnt pnclicallv excludes tuber 
ctilosis 

Gross Pathologj — The sheaths mav be 
but shghllv thickened and injected and eon 
tain a moderate amount of vellovr serous 


and visceral layers are thick and shaggy 
(Fig 57) and the enclosed tendons are 
grav and liisterlcss vihile m the small 
amount of vellow fluid are fibrm flakes aiul 
rice bodies There mav be cx.lensivt forma 
tion of granulation tissue « ith caseation aiid 
dtslniction with or without rice bodv for 
mation As the disease progresses the ten 
dons are invaded and m fiillv 75 per cent 
of cases serious tendon deslruclion will he 
found and m some 50 per cent whole scg 
mtnts of tendon will be dcslrojed or «o 
badiv fragmented as to require removal -In 
neglected cases the associated structures— 
bones joints and muscles — are inv aded ami 
cold abscesses form with their attendant 
danger of sccondat} infection The medim 
nerve though compressed and swollen js 
never infiltrated 

The rice bodies or melon seed bodies 
found in about 50 per cent of cases are 
small shmy grajash ovoid or kidnex 
sbapcil flattened or facetted masses var^ 
ing m length from 1 to 15 mm., and m 
number from one or two to main hunilred, 
Thev arc probablj tlic result of the mechan 
leal action of the moving tendons on fibrin 
encrusted products of necrosis of the tendon 
sheath 

Symptoms and Course — The disease js 
tharaclerized bv the insidious development 
of a slowlv progressive painful or painless 
swelling over the anatomic area of the in 
voAct/ shcitbs (Tig ifS"^ in one tfurif oC 
the cases the swelling is preceded bv sen 
sorv or functional disturbanct such as jiain 
tingling numbness or prickling scnsaliohs 
or b\ stiffness in one or more fingers Thcxc 
prtmomlorv sv mploms mav persist for 
nianv Weeks or months before the actuil 
swelling appears A Icatlicrv crepitus ns in 
Iraumatic tcnosvnovitis mav occasionallj 
usher in the tuberculous process 

The swelling often appears as a sudden 
oiifiisc cdtmn which responds to hint and 
rest onK to be replaced later bv the mote 
UnaC localircd swelling Bitli invohcmcfit 
of the radial and ulnar bursae the swelling 
Ingms at the wrist ami extends slowlv nilo 
the palm whence it mav proceed down over 
the volar surfaces of the thumb and little 
finger ^ith involvtnient of the digital 
sheaths of the index middle and ring fin 
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j»trs> tilt sxmIIiiix fir't njipfnr>« o\(r Dm 
proxiiml plnlaiiT ninl llitu t\kmN u|nxnnl 
into the till ile-*snr of the hIm nlh m tin pnln» 
In eases of Ion}* sinidmc the t •iprmiK 
litaontl tin Iimit< of the «;lu*alh' niicl IntU 
to swellings in till. innliHc pahmr 'pan 
llicnar space or fn«cial 'pait> of Ibc fore 
arm 


to ink njjef In iJii nppijralion of Iirnl or 
coW \ftrr iv'r*i«!nisr for «eviral months or 
•i anr llu iwm n«tinlh tiil)'iil«'4 r\rn 
tlimt|;I( the sorlliii" sIowU mm-O'cs 

III llu <arl\ •■tnces of the ih-eaM the jm 
Itiiit !ms ciwhI li e of the part ixrepl for 
th« iiw»cnic«l p nil ‘'liHtie's maiVnc's nml 
(Iiniciiltx ill ilo'iiif: the fi4t M'xm ilc'ilop 
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uccless and the formation of cold abscesses scopjc pathologic picture «o closelv rc^em 
and sicondnrj infection m‘i\ necessitate am bling that of tuberculosis that the differcn 
pulation and threaten the patient’s life tiation is \cr\ difficult There ma\ occur an 

Examination — Tuberculous tcnosxnoM acute or subacute inflammation in the carh 
tis produces a fusiform swelling (Fig 58) «econdar\ stage and the luetic hygroma and 
which in the carh stages ma\ not be ap- chronic gummatous t\pc in the tcrtiar\ 
parent unless compared with the sound side stage The condition is likclv to be bilateral 
The swelling at the wnsl ii incomplctclx is rarelv painful and causes few or no func 
divided into a proximal and distal half bv tional svmptoms The diagnosis is cstab 
the transverse carpal or dor'Uil carpal liga lishcd bv the presence of associated lesions 
ment (Fig o8 b to e) On the dorsum of a positive «eriim reaction and response to 
the wrist the several longitudinal compart specific therapv 

ments can be made out corresponding to Gonorrheal tcnosjnovitis occurs most of 
the dorsal tendon sheaths Disease of the ten m males i> metastatic sccondan to a 
digital sheaths produces a swelling resem urethral mfiction or more rarelv to a vag 
bimg spina vento^a If rice bodies are pres mills or ophthalmitis and mav follow in 
cnl Ihev give a sensation resembling lead stnunentalion The on«ct is acute (ratcK 
shot in a leather bag and produce a peculiar insidious) with rapidly dcvelopmg pain and 



Fg as— Tuberculous tcnojvtiov Its a Of tendon jHcath of index finger b of ra Tal and ulnar bunae and 
lendon ahenth of index fti-arr e of ralal and ul ae bursae d of rad a1 an I ulnar bursae i lb ruplurc into 
llenar rpace e of lorsal ten Ion thcatl 4 ' 

grating crepitus when the p-ilienl is. isKcil lo,> of function There is produced a verv 
to move his fingers A moderate amount of lender swelling over the course of the ten 
atropliv of the associated muscles occurs don sheath with little or no change in the 
There is little or no increase in the Icm ovorlving skm Aspinlinn of the” swelling 
pcratuTC of the part and the skm is nonnal Mclds a cloiid> serofibrinous or even piiru 
unless cold abscesses sinuses or infection lent fluid In the earh stages rest heat 
are present plenlr of fluids and immobilization of the 

Dngnos s —Tuberculous tenosvnnvitic part in proper splints often lead to rapid 
imist be diffcrcntnted from other forms of sub idenci of svmptoms Aspiration of the 
chronic Icnosvnovilis and from tumors of fluid is helpful but instrumentation and 
the tendon sheaths mechanical tampering with the original focus 

Chronic nonspecific tencsvaiovilis pro arc inadvisable The immobilization shoulo 
duces a clinical and gross pathologic picture be maintained no longer than ncccs«ar^ 
so closoh resembling that of tuberculosis and U is important to start phv steal therapv 
that microscopic section is required to make as earJv ns possible 

the diagnosis Bilateral chronic Icnosvnovilis The common dorsal ganglion products a 
13 almost nlwavs non specific tense circumscribed globoid swelling on the 

Siphililic tcnosvnovilis is verv rare ami dorsum of the wrist most often on the 
mav prwlucc a clinical gross and micro • 
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radial side and rarely reaches greater than 
hazelnut si/e 

Xanlhomatic tumor of the tendon sheaths 
ma^ occasionalh lead to confusion when it 
occurs as a diffu'ie tumor at tlie wrist in 
stead of a circumscribed smooth nodular 
swelling of a fin{,cr It is bowe^e^ firmer 
and more nodular than tenossnoMtis and 
fiiiclinljon IS absent 

Arborescent lipoma is a rare condition in 
winch a fattj branching tumor spreads 
throughout the sheath It grows slowlj and 
msidiouslj and causes few or no functional 
symptoms According to Strauss these lu 
mors harden when thej ha\e been exposed 
to cold 

Prognosis — The prognosis for tuberen 
lens tenosMiovitis is good few patients will 
be found with aclne tuberculosis elsewhere 
and unless grossU neglected the local proc 
ess should not threaten life If treated earl\ 
and properh a primary cure should be ob 
tamed m the majont\ of cases but m a few 
repealed operations will be neccssarj The 
functional results arc good though m an 
occasional case amputation of a digit or an 
cNtrcmilj ma^ be ncccssarj 

Treatment —The management should be 
directed both toward the local lesion and 
toward the general slate of the patient as 
emphasized Adams Jones and Marble 
The treatment of choice for the local lesion 
IS complete surgical excision of all dm iscd 
tHsue 1/ the diagnosis is uucertam the siir 
gcon ma> limporize for a short tune with 
immobifizition and heat hut this shouhf not 
be persisted in after the diagnosis is made 
Complete surgical excision is an cxtcn'-ixe 
and lime consuming procedure which if car 
ned out thoroughh justifies all of the paiiis 
taken The oiicralioii is performed under a 
gis (occasion lib local) anesthesia in a 
bloodless field secured bj means of a blood 
pressure apparatus Approjiriatc incisions 
are made asoiding a^ riiucli as pocsible mid 
line inci'ions and incisions crossing flexion 
creases and great care is taken to identifs 
and isolate all important ncrscs and blood 
sesscK The tuberculous sheath is opened 
and each tendon taken in turn and care 
fullj stnppial of diseased tissue after which 
the parietal portions of Uic sheath are ex 
cis.«l (Fig 57) Fragmented and distas«l 
portions of tendons must be remosed and 
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It mas be iicces'-ar> to repair tendon defects 
bj means of a suture or tendon graft 
Other Icxs radical procedure.^ are not to 
be recommended Partial excisions simple 
drainage >iniple rcmoial of rico bodies au<l 
the injection of iodoform or other cmuUions 
offer bs no means the fa\orablc prognosis 
of thorough excision Rocn{genolhcrap\ de 
serves serious rousidcration m tliose cases 
m which optration is not feasible or m 
\ Inch radical excision h is failed to obtain a 
cure 
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INJURIES or TENDONS 

LUXATION 01- TTNDONS 
Dislocation of tendons from their normal 
channels mav be causetl bj congenital mnl 
formation dcformilt trauma to the rcstnua 
mg ligaments fracture or arthritis The 
sjmptoms are paiii a fciling of wiakiuss 
and disabilitj due to the fact that tin ton 
don IS working at a inochaiucal disadiaii 
lage Tht tendons that pull around a bon\ 
conxcxilv and from slight abnorimlilj, arc 
prone to dislocate arc the extensor of the 
fin/jCr ov er the head of the metacarixal Jjonp 
the long head of the liucps m the bicipilid 
groove, a fascial band winch slips over the 
great trochanter of the femur the patella 
Ihcpcroneus longus and brevis, and the libi* 
alls posticus The tendons which dislocate 
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^ erticall^ from their channels because of de 
fects in their restraining annular ligaments 
due to trauma or disease are the flexors of 
the digits the flexors and extensors in the 
avrist and the dorsi extensors, of the fool 
Because of an angular deformitv at a joint 
a tendon maj dislocate sidewajs spanning 
across a joint and so change its function that 
the motion produced is in a plane at e\en 
90 degrees from the normal Common e\ 
amplcs are the dislocation of the extensor 
longus hallucis in bunion and of the peroneal 
tendons in talipes calcaneus Flexor tendons 
in the forearm ma\ dislocate o\er each other 
with a snapping sound because of their angle 
of pull and thickening of the paratenon 

Long Head of the Biceps — ^The long 
head of the biceps ma^ slip forward from 
the bicipital groove in abduction and exter 
nal rotation following trauma congenital 
malformation or arthritis There is a painful 
snap follow (.d bj pain tenderness weakness 
and disability in lifting in the forward and 
abducted positions The treatment is to fix 
the tendon to the head of the humerus or 
to the coracoid process or to reconstruct 
the groo\e which has been filled with fibrous 
tissue b\ building up tlie inner bonj lip and 
reconstructing the restraining ligament with 
fascia (Sec section on Afuscles and Lig 
aments ) 

Flexor Tendon of the Finger— A me 
dian longitudinal aolar incision in a finger 
H pernicious as it se\ers the annular bands 
or pulley s opposite the centers of the prox 
imal and middle phalanges and the head of 
the metacarpal and so allows the flexor ten 
dona to span across the concayitj of the 
flexed finger like bow strings with loss of 
their mechanical efiicienca V piillc% maj be 
reconstructed by encircling the tendon and 
bone with a free graft of fascia or tendon 
Annular ligaments on the dorsum or flexor 
aspects of the wrist and on the dorsum of 
the foot can be reconstructed by fascia] 
grafts 

Extensor Tendon of the Finger — t\hcn 
an extensor tendon slips off a knuckle it not 
only deyiales the finger to that side but 
cannot extend the proximal finger joint The 
tendon maj be held in place by reconstruct 
ing the transyerse ligamentous tissue with 
a small fascial graft and also if necessary bj 
transposing the strip of mam tendon of the 


dorsal aponeurosis yvhich caps the joint to x 
ccrrcctcd position in this aponeurosis 
Snapping Hip — Occasionallj there is a 
thickened tendinous band on the deep siir 
face of the gluteus maximus winch when 
the knee is flexed and the hip internally ro- 
tated can be felt to slip forward oxer the 
trochanter of the femur causing annoyance 
The remedj is to diyide the band and su 
lure it backyyard from the trochanter 
Dislocating Patella — WTicn the line of 
pull of the quadriceps tendon to the tibial 
tubercle lies external to its sesamoid bone 
(the patella) and the outer condyle of the 
femur does not stand sufficiently forward 
the patella dislocates outward yyhen the knee 
IS forcefully extended Considerable disability 
results The patient cannot indulge m sports 
because at an\ time the dislocation may oc 
cur and cause him to fall Operation must 
be rather radical a mere fa«cial graft is m 
sufficient The whole tibial tubcrositv should 
be chiseled off and displaced inward at least 
1 inch and there embedded under an o«lco 
periosteal flap and sutured with chromic cat- 
gut The ligamentous capsule of the knee on 
the outer side is «ht longitudinally for S 
inches and allowed to gap On the inner sidi. 
the capaulc is narrowed by dissecting up a 
similar sized tongue of ligament \rtlh its 
base attached to the tibia This tongue is 
llien threaded diagonally across the patellar 
tendon and sutured to the outer corner of 
the patella and the gap left m the inner 
side of the capsule is closed by suture 
Peroneal Tendons — Starling usually be- 
tween the ages of eight and twenty years 
and because of a congenitally shallow 
grooye often bilateral the peroneal tendons 
either the longus or both dislocate and can 
be fUt beneath the skin oxer the outer mal 
leolus The dislocation max fir-st start with 
a sprain m m\ersion and dorsiflexion in 
yxliicli the annular ligament is lorn or 
stretched but later it may become habitual 
and occur at inopportune times When it 
first happens pain tenderness sxyelling and 
cccliymosis result In recurrences the patient 
feels something gixe way and is lame and 
partially disabled In talipes calcaneus it 
occurs yyilhout symptoms In a rcctnl case 
a felt pad is strapped on xvith adliesne plas 
Icr to retain the tendons m place The use 
of a walking cast is adxisable until the an 
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nuhr hgimenl is rcpnircd A brace inn\ be 
used to prevent the motions from cniisint; 
dislocation In the operatise repair the po 
tcrohlcral border of the rmllcolus is built 
up vitli bone graft or the outer aspect of 
the malleolus maj be so cut out that it can 
be slid backward m a groo^e on the malic 
olus The annular ligament is then recon 
structed bi a fascial graft 

RUPTirrE OF TENDONS AND AIUSCLES 
(See «ection on Rupture of J/usc/m) 

Rupture of tendons and muscles partial 
or complete occurs as a result of direct 
trauma espeenltv \\hen under \olunlar\ 
tension but more frequently- indtrecHj from 
cxcessne tension from either ^oluntar\ con 
traction or pnssi\c strain Commonls a di 
rect bloa on a contracted muscle bellj mp 
tures the fascia and muscle fibers locdh 
and a blow from an angular object on a 
tense tendon against a bone ma\ rupture 
It at once or cause such reaction that de 
hyed rupture occurs from some slight strain 
se\ eral weeks hter Sudden ^ lolcnt muscular 
contraction against resistance ma\ re«uU m 
rupture an\\\liert from the origin to the m 
scption including less common!} c\cn (ht 
tendon itself The usual sites of rupture in 
soJuntarj or passi>o strain arc at the mus 
culolondinous juncture at the origin or the 
insertion either ^Mth or %\ithout caubiou of 
some bone or across the muscle bells itsilf 
either partiahj or compfete/s In some in 
stances the team in the muscle arc multi 
pic <0 that the effect is mercU a lengthen 
mg Tendons ^\ cakened b\ disease or prcMOua 
Vicar and injur\ frcqucnlh rupture Rup 
lures are rare in persons under Iwcnta Rm, 
\cars of age and usua!I\ occur m the latter 
lialf of life uhen the tissues arc brittle and 
]m\e lost their rcsihcnca and the factors of 
arthritis and ■near ha\c dcacloped Tin. 
bones o\cr which the tendons slide maj bt 
roughened bccau'ie of fracture or arthritis 
and cause wear and fracing of the tendon 
until it erentualh rupture*! Simihrh the 
stress and o% cruse of tendons and muscles 
m certain occupalioni maa we iktn them un 
111 the} break 1 ’^amplc^ are the mii'cles of 
the neck in loaders the icIiiHcs tendons in 
mountain climbers the adductors in eques 
Inans the c\lcu«or JonpUS pollicis m drum 
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mors and the long head of the biceps m 
pla« 5 tcrer» Infectious diseases lead to nip 
ture of tendons and musclts bj gciienl 
weakening of the<e structure-s Other dis 
ea«cs net localJ\ such as tumor trauma 
tenosynovitis cither pyogenic gonorrheal or 
tuberculous arthritis lipoma of tendon 
sheath and Inchinosis Because of the latk 
of the sense of pam rupture may result iii 
tabes or syringomyelia am! from cony ul ions 
in epilepsy or Iclimis 

Sjraploms — \ ruptnri of a mu rJc may 
be «o mild as to mutate himliago or stiff 
neck or if greater may rcsuU in hematoma 
showing as a firm lender painful swelling 
Seyeral days later a sulcu*! i in be fill aero s 
the muscle 'Muscle ruptures cause a sharp 
severe painful snap or tear and ihsabilitv 
weakness and pam on movement of the mu 
cle which i> often referred to the origin or 
the insertion The pain from t!ic ruptunni. 
of a tendon is but momentary and hut little 
swelling or pam ensues \fter the rupture of 
a tendon or muscle the cncnatel end re 
tracts and forms a rounded swelling or miia 
clc bell} whicli is extra nioyable ulcwa\s 
and tray oh on contraction The portion of 
the muscle separated from tlie iier\e supply 
atrophies 

Treatment — Surgicd rej nr of the ton 
don or nuiscle should he jiromjil before con 
traction of the muscle and retraction of the 
tendon become orgamred and pcrnniicnt If 
for some reason this cannot be done (lie 
musefe or tendon ends shoufd be pu }ic<} to 
gcllicr by applying coaptation splints md 
the joint splinted in flexion to pre\cnl r<. 
traction y\hcn repaired later The regenen 
ti\c abihlj in muscles is poor and unless 
cIosc approMtnalion of their ruptured cn h 
is accomplished scar tissue wd! mtmem. 
nml yyill later stretch out '“'iitures cut 
through muscles so the suturing should l>e 
far back and somewhat hraidc 1 lliroUp,h the 
mu cfe catching the fa^cn matin, s like 
yvhere po->sib!c Suturing with strips of fns 
cia cvciituaJh rt'suHs in firmer union JJic 
muscle sheath ibo «houl I be repaired an«l a 
„ap in the inu«cl should be bridged by a 
sheet of fisLial graft 

SricrvL Run hj>> 

The Fxtpn«?or Tendon of Ihe Finger — 
Stiibliing an extended finger as willi a 
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baseball either a%nilscs the insertion or a Si/mpicms — In the htcnt cases the ar 


small piece of bone wth it causing drop 
or mallet finger Immediate splinting and 
keeping tlie distal joint of the finger in ex 
treme hyperextcnsion and the middle joint 
in flexion for five weeks will remedj the 
condition In such ca'ses suturing is unnec 
essarj In Kte cases (two weeks or more) 
suturing is necessarj even if supplying a 
short tendon graft Trauma and silk sutures 
too frequently prevent motion bj causing 
adhesions to the head of the middle pha 
Ians so here removable stainless steel wire 
no 35 gives better results Where the cen 
Iral slip of the extensor tendon is ruptured 
over the middle joint of a finger resulting in 
a position of flexion of this joint and hyper 
extension of the distal joint similar treat 
ment i» required 

Extensor Longus Pollicis — Rupture pri 
marj or often dehved occurs where the 
tendon passes through its groove on the 
radius because there it is directly traumat 
ized agunst the bone cut or nom by a 
spicule of bone from a Colies fracture or 
worn from use The result is a loss of ex 
tension m the di tal and partial loss m the 
proximal joint of the thumb so in grasping 
It will not clear an object Repair is by 
means of a short tendon graft or by trans 
ferrmg one of the extensor tendons from the 
index finger 

Biceps Cubili —Rupture of the biceps 
cubiti may occur at the insertion lower 
tendon musculotendinous junctures belly of 
the muscle tendon of the «hort head or long 
head or at the glenoid attachment The long 
head is ruptured the most frequently and 
commonly between the tuberosities of the 
1 umerus because of wear thus differing from 
rupture in the other sites in being usually 
1 itent The combination of degeneration of 
the tendon can ed by senility roughening of 
the bicipital groove from arthritis and an 
occupation involving arm raising accounts 
for the frequenev of the wearing fraying 
and finally rupturing of the tendon at this 
site Rupture of the tendon of the supra 
spinalus as a tear across the capsule of the 
shoulder joint may also be associated from 
impingement against the acromion Rup 
turcs that are not between the tuberosities 
occur usually m heav y work in lifting or from 
sudden tension on the outstretched arm 


thntic like ache m the deltoid region is in 
creased by work and weakness and difiicuUv 
in arm raising are noted If the long head 
becomes rc attached in the groove there 
may be hardly any svmptoms One function 
of the biceps is to hold the head of the 
humerus into the glenoid cav ity for proper 
mechanics In cases of rupture especially of 
the tendon of insertion this action is lost 
and there is much difficulty in raising the 
arm There is also weak flexion of the elbow 
and the contour m the biceps muscle and 
tendons changes 

Treatment — ^In acute caxes immediate su 
ture should be done except in rupture of the 
tendon of the long head in the joint Here 
as m late cases the tendon is usually at 
lached to the head of the humerus m a 
liole in the bicipital groove or to the origin 
of the short head in the coracoid process 
Rupture of the tendon of insertion is re 
paired bv direct suture to the tuberosity of 
the radius the removable stainless steel wire 
suture passing out the dorsal skin to a but 
ton In late cases a fascial graft is added 

Supraspinatus Tendon —Rupture of the 
supraspmatus tendon is prevalent after mid 
die life and is often preceded by gradual 
weakness and pam as the tear m the inser 
tion of the tendon may be gradual follow 
mg impingement against the acromion In 
the repair after overstrain lime is deposited 
in the tendon and may discharge into the 
subdeltoid bursa which overlies it Even 
lually m lifting a sudden tearing may occur 
resulting in pam and inability to raise the 
arm Conservative treatment in mild cases 
IS by means of an aeroplane splint Surgical 
repair consists of repairing the tear in the 
tendon and the shoulder capsule and sphnt 
mg m abduction A mere deposit of lime is ab 
sorbed after needling by ‘\lilgram s method 

Rectus Abdominis — ^Rupture of the rec 
lus abdominis may be caused by lifting and 
pulling It also mav occur in pregnancy and 
following septicemia The local pain tender 
ness and rigidity may erroncoush suggest an 
mtra abdominal condition 

Quadriceps — ^The usual site of rupture 
of the quadriceps is across the patella ex 
tending well into the tendon on each side 
The cause is sudden ov erflexton of the knee 
or excessive contracture of the quadriceps 
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Similirlv the tendon of the quadriceps Tna\ 
be torn compktch ncro''; just abo\e the 
patella Rupture nia\ nUo occur across am 
part of the gastrocnemius mu'icle especnll\ 
in the rectus or across the deep hsen onh 
More rarelj the patelhr tendon is tom from 
its attachment to the broad rough Iriangri 
lar area under the patella In the \oimg the 
tibial tubercle mav be aMibcd instead The 
siTnptoms are immediate pain suellmp 
effu«ion and loss of power to extend the 
knee If the nipture is below the patella the 
latter ndes upward when Uie quadriceps is 
contracted or the knee is flexed and if the 
rupture is abo\e a ‘'iilciis is demonstrable 
Treatment is bj direct surgical repair unit 
mg the patella bj wire or chromic catgut 
sutures The rent in the quadriceps tendon 
should not be overlooked In late ca‘:es of 
rupture ahoae and below the patella one 
must resort to fa«cial grafts 
Gastrocnemius — ^In springing off the ball 
of the foot a sudden pam maa be felt in the 
calf as some of the fibers of this muscle rup 
ture There is local pain and tenderness and 
pam on standing on the ball of the fool 
Treatment includes rest local ^trapping and 
raising the heel of the «hoe 
Rupture of the achilles tendon is fairh 
frequent and occurs from sudden muscular 
strain It ma> be at the musculotendinous 
juncture m the middle of the tendon it«elf 
or at a point just aboae the calcaneus or n 
piece of bone from the latter mij be 
aaulsed A ^ap can be felt in the tendon 
and the bellj of the calf muscle* appears 
round and retracted upward Dorsiflcvion of 
the ankle is mcrca ed and power to stand 
on the ball of the fool is lost Treatment »s 
bj direct and iramctliate suture all para 
tenon and shred* of tendon being pre<er\ed 
as essential aids m the repair and «!plmlinc 
with the knee flexed and the foot in the 
oquinus position In late cases it will be 
nccc«sara to bridge the gap between the rup- 
tured ends of the tendon with fascial graft 

SF\ERr:D TENDONS 
The tendons in the forearm and hand arc 
u«ualh scNcrcd by glass porcelain faucets 
kni%c buzz saws and 'harp tool* If scs 
ored within a sheath the ends mercK round 
o\erand remain free hut if infection is pres 
ent thc% proliferate and attach thcmsclvc* 


If severed within paratenon each end 'ends 
out a growth moslI\ from the piralcnon 
and epilenon an inch or more in length m 
an effort to become reattached The two 
ends wax reach each other and then con 
tract reestablishing the tendon or at least 
motion on the next joint or ma\ 1 ecomc 
attached to the surrounding tissue thus 
hampering the action of the mu«clc c«pe- 
cialU a common mu clc to sc\cral tendons 

Primira Repair — Before anesthetizing 
tests should be midc for scacred nerscs and 
tendons The tendons should not be sutured 
m wounds which are sen dirts or highls 
traumatized esen if seen carls In mo t 
wounds tendon repair nns be done up to 
eight hours but if factors arc fasonble 
(clean laceration and no cxccs* of leiikocs le 
or bacteria in smear*) it mas be done up to 
Iwents four hours hut never after that Bar 
teria will J ase multiplied so tint infection 
will be probable and such infections are 
crippling 

ior tendon repair the limb should he ren 
tiered bloodless bj winding with an Esmarch 
bandage 1 inch above this m the upper arm 
a blood pressure band should be pumped to 
300 mm mercurs and the tubes ilaniped 
The Esmarch baudigc is then removed 

After the wound has been covtretl the 
limb IS shaved and Ihoroughiv washed with 
oap water and benzine The wound and 
limb arc then painted with 50 per cent line 
turc of iodine and the wound is immeili 
alel> blotted to prevent pcnclnlion of the 
chemical The whole surface <f the wound 
IS excised with exquisite care and thorough 
ness all traiimatizetl and infected tissue and 
all chemical being removed It ma> be 
rinsed with copious amounts of sail solu 
lion Retracted tendon end* mav be rccov 
sred through small transverse incisions \11 
vulnerable structures such as joints bone-, 
and tendons should be covered hj skm 
flap* and the denuded areas bv thin skin 
grafts The tendons are sutured with a mini 
mum of suture maltrial «ilk being used or 
prcferablv removable fine slamle<s steel 
wire All handling of tissues shoul 1 be atrau 
nuitic The vvound is then do od u uallv 
without drimage and tetanus antitoxin ad 
mimslcccd The arm is splinted vnlh the 
wn<t not the fingers m flexion if flexor ten 
dons have been severed and elevated 
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Pnnnr\ Icndon suture from the distM 
pnrt of the pnlm to the middle finger joints 
results m failure caused b\ adhesions unless 
special precautions are taken The annular 
sjicaths are slit latcrallj to allow for swell 
mg during healing Stainless steel wire be 
ing non irritating is used and placed in one 
tendon end onh because a tendon pulls in 
onlj one of Us ends The two wires arc 
passed down through the other end and on 
out through the skin to be anchored there 
to a button A pull out wire is looped about 
the suture and brought out through the 
skin proximalh to withdraw the suture 
backwards in three weeks when the tendon 
will be united The tendon ends are either 
laid together or approximated with one tins 
silk blood \esscl suture Absence of an\ su 
ture IS less irritating than is the presence of 
silk The latter after three weeks is but an 
irritating foreign bod\ As a further precau 
tion to lessen adhesions at the tendon jiinc 
lure the suture ma\ be placed at a dis 
tance proTimal to tJio juncture as in the 
palm 

Late Repair— Late repair of tendons 
should be postponed until at least four 
months ha\e elapsed since the last wound 
healed for fear of latent infection All such 
repairs of the liatid or forearm demand a 
more exacting Icthnic and attention to a 
host of minute dctaiU than does the usual 
surgicd procedure Rigid asepsis and dcli 
cate handling of tissue arc essential or else 
the subsequent tissue reaction will be siif 
ficicnt to bind the tendons and present roo 
lion Such operations should rot be under 
taken lighth and witliout thorough prtpara 
tion ns tlics arc often unsuccessful The 
problem is itsaalh composite iinohing in 
addition to tendons nencs skin and other 
tissues 

The c\lcnsi\c cicatrix should be cxci«cd 
so tint onU good tissue remains If tlicre arc 
flexion contmclurcs of the skin this skin 
should first be rcmo\cd and goo<l fat lined 
skin substituted b\ me ins of pedicle grafts 
m order to impro\c the nutrition of the 
limb b\ relaxation and to pro\ide mobile 
tissue through whuh the tendons can nio\e 
Joints should be mobihrcd before tendons 
are rcpaireil niul also nerxo should first be 
sutured so that t!ie\ can regain their trophic 
effect on the tissues Inci'ions should be so 


placeel that thc\ do not o\crhc the tendons 
and do not cross flexion creases at right an 
gles All median longitudinal incisions should 
be avoided lateral ones and those following 
the natural creases in the skin being useel 
instead 

The pullevs or annular ligaments in the 
fingers and about tlic wrist should be rccon 
slructcd to prevent the tendons from pull 
ing across the joint and so losing their me- 
chanical efficicnev Tendon repair carried 
out after two months gcnenllv requires free 
tendon grafts to bridge the gaps hccausc 
the muscles will have contraettd and much 
of the tendons will have degenerated from 
disuse Tendon freeing and tendon transfers 
are useful hut direct tendon stiliirmg can 
usuallv be done onlv in fresh cases The 
gliding mechanism for the tendons shouhl 
bt rcconstnicled ns tendons vvhitli pass 
through cicatrix will become scarhound One 
should aim to have a mmnmim of moving 
parts and a maximum of gliding mechamsm 
The latter can he obtained bv mlcrjiosing 
thin fascia between the tendons ami the 
bones or scar tissue willi its gliding surface 
next to the tendon Thin sheets of paralenon 
fat which can be obtained from over the 
triceps tendon or close to the fascia lata 
can be simihrh used AMicre possible it is 
well to transplant a tendon phis its laver of 
paratciion as a complete gliding asscmhl^ 
The suturing or juncturt of the Icndon 
should be made at the inscrlion in the fin 
gcr end or m tlic palm ami forearm where 
nuYiesions wiff ifo the feast harm \ jtinc 
ture made within a finger will inevitahh 
become fixed in the narrow channel There 
fore damaged tendons shouhl he removed 
conipletelv from the finger and a new part 
substituted bv free tendon graft together 
with either the loose tissue surrounding its 
cpilenon or with a sleeve of pantenon Ircc 
tendon ends should not be left in the tis 
sues as thev will become realtaclied ami 
will cause flexion conlracture-. ami loss of 
function 

Tendon grafts can be obtained from the 
pnlmaris bogus from «iirphis tendons in the 
hand and forearm such as the siihJiini and 
from the long extensors wlneli rcacli from 
the lower third of the shin to the toes The 
exltn«or brevi-. will continue to extend the 
Iocs Strips of fascia mav nl o he ii«ed ns 
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substitutes for tendons, but these are prone 
to adhere Free tendon grafts remain alive 
as such Their surfaces and much of their 
depth subsist at first on surrounding Kmph 
and soon acquire a blood suppl^i of their 
ottu Some ]ntch\ necrosis occurs within a 
graft but this evenluallj becomes substi- 
tuted In normal tendon tissue Jn the first 
three weeks the graft becomes swollen and 
edematous but this condition subsides and 
in three months the graft closih re-'embles 
normal tendon both in the gross and mi- 
croscopically I’racticalls fne tendon grafts 


injr fo Ihff eml wilh two or UirM slitclirs on ont side 
amJ three or four on (Jic oilier Tlie amounl of mI^ 
*lK»«inR on the surface is miiuinnl as each nwUe 
Miuertcil onlv a fc« fibers anai from si here it 
Mn«Scs tVith eharp setssors the lip of the tendon 
irraspetf the iicmojtat n evt off aa<! esoli neeilfo 
then reade to re-enlcr the side of the tendon «inl 
emerge from its end Tlierc is thus a non slrancnng 
sidintt;' eftesl over a length of tendon The two strands 
of sitk aro draon tight to remove all slack and are 
sinulartv spliced up the otlier tendon end which « 
Iikcntse held taut bs a heinastat on its tip The two 
stniHls emerge from the satne hole '.» inch up this 
tendon To slide this tendon end down ni.ninsl the 
other to eliminate slack first one strand is ilmuu taut 
and the tendon is slid do«u then the other slrard is 



arc succcs-,ful and even liv pertropln to suf- 
ficunt sj?c to nwommoihle the sjrini They 
show some tendency to contract, so Ihtv 
should be long enough to be sutured under 
slight tension when the origin and inscrlioii 
are phetd at tlieir iinximiiin distance apnrl 

In siilunnp tendons with *dk the untreated is l»e«f 
or the knots slip atuirt The tendon is not handWtl but 
u held taut li> pra'pinj! ils lip with a Kodier hemo- 
slut V lO-inrh piece of silk with a stnucht spear-* 
{■ointesl nwite Ihreadetl on each end is iisetl to spllee 
ilown one lenduii erul and up Ihmuvh the other The 
neeilles are passetl diagonatl} back and forth (htongh 
l\ie ten lou startinc inch Imm the end and work 


drawn Straight and the tendon aeam std down This 
snugnea;; keeps the ends fmm separalint; when under 
tension The two strands of silk are lied tocethef the 
single knot being sunk within the tendon at a place 
where it will haie lie least lensinn to avoid Iirraking 
\ hllle rolling fiUs tlie ends aceuralelv together ^oeh 
junetnres lierome insisiIiV 

When remoiable stainless steel wire IS nsol no St for 
flexors and no Sj for ctlensors it is sj fiwf llirough lli« 
teriflon end eiartlj as shown in fpure i9 C hut m the 
prertmal tendon end onli Th** nmllc* are then patsesf 
Up Uie other or distal ten Ion etui and on out throuc’i 
the skill for anchorape In a bultn i, ele^ as dcst^f«nl 
unier pnmarj rrf>air The two en li of the pull-out 

• HatiTiell J Bone 1 Joint Siirg 10 
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^virc »I ch IS loopetl nbntit Ihc proximni end of the 
suliire are U readoij on a s nplc curved newHe and 
Iroucll out llirouph the sk n proximallv and left 
tt ere In tl ree i eeks the I ullon is cut nIT anl the 
suture IS nillilran'n proximaIN 1>\ U e pull-out wire 
Bj this time phssiolopcnl union will carrj on TIerc 
are innnv other useful methods of plac ug the »ire no 
tl It it IS ren osabic 

A<? tendons hcil there la in the first week 
swelling with fihrobhslic tissue and in the 
second week connectne tissue bridges the 
gap but the union is \cr% weak the end 
of the third week tendon strands span 
across and furnish moderate strength of 
vinion rxercise up to this point is undcsir 
able as it produces adhesions hut it is ad 
Msablo thcrtafltr During the fourth week 
the cMTcisc should not be forceful During 
this week the tendon loosens from its siir 
roundings During the first three weeks 
strain la prcicnletl bi splinting the wrist in 
(IcMon m the cn«e of flexor tendons and in 
kuping the wrist and fingers m extension in 
the case of extensor tendons Adhesions arc 
iiuMlnble and greatest m two weeks I^lcr 
under stimulus of nctiic cxcrcisc more and 
more motion of the tendons will result The 
maximum improiemcnl possible mas not be 
gamed for a scar 

Strut INC Busxiu 
lllFl lUSCLS 


max be found also on the solar surface of 
the ssrist on the solar or dorsal surface of 
the finger on the dorsum of the foot or of 
the toe on the literal surface of the knee 
or in the popliteal space Tl is filled with a 
mucotd material is ustialls thin walled and 
IS found in the region of a tendon sheath or 
a joint capsule It mas occur cs eii in the sub 
stance of the tendon • Carp and Stout" he 
Iicxc it to be due to mucinous dcgeueralion 
of the capsule of n joint or of a tendon 
sheath The studies of De Or«as 'Mccris 
Jr and Ferguson® suggest that the contents 
of a ganglion arc nisxoid rather than mu 
ciiious and that the process is one of dt 
generation of collagen fibers rather than a 
secretion of conntclne tissue cells 

Ganglion occurs mo-.l commonli m the 
second third or fourth dieade and it i'- not 
imlikch that trauma is nn ttiologic factor 
Pam and weikncss arc rather common 
sxniptoms According to "Mason' rompleti 
ixcision is the best treatment Ik sa\s 
This must be performed m a bloodless field 
and b\ careful ilisscction It is not sufficient 
to remove the c\sl alone but the tissue' 
from which the ganglion sjirings must be ex 
ci'td smet lhc> contain other evsts or de 
generative areas winch arc hkelv to had to 
recurrence Transverse luci'ions are much to 
be pKferred to longitudinal ones for ri*- 
moval of the carpal ganglia The transverse 
incision gives cxctlknt access and since it 
follows the natural skin folds lieaK with n 
minimum of scar and contracture’ \Mien 
the ganglion is accessible as on the dorsum 
of the wrist disptrsion b\ sinking it 
Mwarlk with a book and massaging the ex 
travasated contents will cITccl a cure in 
voiiic cases Aspiration is prnclicallv iiscliss 
and injection of strong irritants is to bt con 
(hmiied Sarnia* has cured 7S per cent of Ot 
ganglions b> aspiration of tin bursa and in 
jeclion of 5 per cinl sniliuni morrliuatc 

I III uriticK CnnisTornni 
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SURGERY or THE ISHJSCLES 
The surgery of the muscles inclmles the 
following (1) congenital clefornntics (2) 
traumatic lesions (subcutaneous or open) 

(3) inflammations (acute and chrome) (4) 
muscular changes (atrophy degeneration 
hypertrophy contracture) , (o) neoplasms 
and (C) parasites 

CONGENITAL DEtORMITIES 
It IS not uncommon to find cases of con 
genital absence of muscles Indeed such in 
absence may occur on one side of the bodj 
ind not on tbe other Scycral muscles are 
so inconstant that their presence or absence 
is not regarded as abnormal and cyen such 
great muscles as the peclornks majores may 
be partly or totally absent on otic or both 
sides of the body 

TR\UMATIC LESIONS 
Direct and indirect forces product triu 
inatic lesions yyliich ina> bo sulicutaneous or 
open such as contusions partial and com 
plcle ruptures and hernias From a pai/io 
logtc point of y leu one may diffcrtnliale h\c 
degrees of muscle mjurj according to the 
extent of damage (1) muscular sliij>or 
(S) /rirrrWar rffptfrnr nrfA hcect-xttc iafttint 
lion (3) partial rupture uitli hcmaloinn, 

(4) complete rupture and (5) mangling 
Contusion of Muscles — ^The damaging 

force inaj come from without or within Vio 
lenco from without is usually due to fills, 
blows kicks or bills of animal*, (more com 
monly hordes or dog-') ^loknce from willim 
Is duo to the displacement of a bone or 
bones following a fraclure or dislocition 
The ^ymjtomx of a contusion arc tli 
turbed function more or !c«s pain when at 
tempting to use the muscle with the main 
temuiec of an nllitudc to relax it swelling 
fiucliiation ccchymosis and hiinaloma de- 
pending on the imount of hemorrhage which 
has occurred The extent of separation of the 
tom ends of a muscle is commensurati with 
the SJ7C and knglli of the muscle 


T he ; ropnotis natur illy y iries In uncom 
plicatcil contusions restoration of function 
13 usually complete m a few days or weeks 
If the nmc siippljmg tlic mn«clc is al o 
contuscil hoyycyer as frequently happen' 
in the deltoid muscle atrophy and impair 
nient or loss of function of that mu«ele occur 
and persist for some time 
The treatment at first sliouhl consist of 
rest bj immobilization relaxation eleyation 
of the affected part if possible niidapplin 
tion of external hcil fnllowid by mas age 
a moderate comprcssiy e clastic bamlige ami 
graduated exercises Orcasioimlli the ncni 
may be seycred It i» extremely impi rtanl 
to be cognizant of this possibility ui ord r 
to inininiizc the loss of fimclioii by larN 
and nikqualc treatment 
r«artnl Ruptures (Sprains and Tears) 
and Complete Rupture of Muscles —1 htse 
are of frequent occurrence 

Vicliantsm — As cirh ns IBS'* Alajdl iii 
a comprohcnsiyc article atiaKzid and eJassi 
fied the dilTiroiil mcclianical condition Ih it 
may cause a mu<clc to tear and IJnckner 
and Mikh hayc pristntod this sdicrm m 
onthne form as follows 

MiiscUs tiar ns i result of 
I Nlijsciilar attion 
t rfiKCfd 

J Contraction of ant ironist 

2 PassiM. slrtkhing 
It Coiitricted mu chs 

1 Acliyc coiilraclinn 

2 Conlrntlioii of nnUu^oiiist 

i Iiicrtast of ttnriiig oyer coin 
si\c power 

t Vsynchrniiic contrirtum 

a Inner part against niilir (ns 
in bifid mtiscks) 
b Di tal pirt against j roxiiunl 
part 

•J Sdditioinl miMulir force of 
another niu«rle 
II 1 xtiriml trauma 

III Spiral twists of limb 

IV D((.imralion of muscle ns in ih «-as« 

«ml in neiirofoiir lomhtifii 
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Fig O'* — Partial ruplore of nght deltoid muscle t 


Sites and Frequency — Tlic muscles of tlic 
cilf (Fig (lO) come first m frcqiiencv, fol 
lowed l)^ the e\tcn«ors of the leg the bi 
ceps of the nrm (Figs 01-03) the nchilles 


tendon ind the extensor of the thumb 
(Gmsshcim) Afasdl collected reports of 
* G Irmcsl J \ M \ 100 
t G IctccsI Surg Gynec L Obst 6S 





SURGER'i or HIE MUSCLES ISO 

sixtv one C 1 SCS of tears of the qundneeps jumper's dancers runners inoiininin chmh 
muscle and fift\ SL\en of the patellar Iii,a ers and tennis plajcrs the extensor pollicts 
ment— m all 118 eases — and 10*1 ruptures in dnim plascrs the miucles and ligaments 
of muscles m the upper e\trcmit\ (lig 64) m and about tlie dhow joint in tenni ph\ 
and trunk ^^hcn one considers all the cases ers the flexors iii the hip of sprinters the 
of back sprains and the <5o called cases of rectus nlulommis in broad jumpers thebick 



t ig CS —At left tl c 00 1 1 on rc> ralc«l al opwal or 
I) e Jong bfod of ti o L ceps TI e rupl« re I If *Jon vas 
of the muscle \ small remnant of 11 e t Ion is seen 
j ng At r pi I suture of the long leaf to llecoriicod 

lumbago one must realize tint imnj of 
these patients actunllj arc ‘•ufTerinB from 
tears m the deep back muscles or fn«cm 
Occitpflfioa often is a factor in strains 
tears and ruptures of mU'JtJe^ Of the j?ria! 
cst interest art those lesions occurring m 
healthj joung per ous as a result of in 
direct trauma Tl c neck lnuscIc^ usuaiij are 
affected tii load earners and pickers the 
biceps and triceps in pitchers and Idlers 
the adductors of the tlugh m ItorNcback 
riders the muscles of the calf in boxers 


I — on ol 1 » tmrnps liar part ol rupt im of lie fen I of 
/oo I c rJcO up 1 he n \nlcl »pn g i Her tl c upper eml 
I rh I ns prc't Iwl l! e bcl! of tl e m wle from drop- 
! pr ciM Bi f fo If e pppr n>eM of lie siort Leaf* 

muscles (liti iiuuis dor i or «acro 5 pinalis) 
m golfers and stexedores 

hatigue — Exccssivt fatictn max render 
the iiiM«culir fibers less hkeh to rc'*ist a 
sudden and forceful pull or jirk Roth m 
hiv researches noticed evpcrim ntnlK a 
waxx drgoncralion of tlu imiscuhr fibers 
when the fibir» were griallx fatieued and a 
greater fnpihlx ciusuJ )>% decrei<rd coin 
Sion claslicilx and eontractihlx If the fa 
tigue 18 siipcrimposicl on oil pallmlogie or 
• r Icmst c rg r ore t OIhI XS 
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senile changes the e\lniistion and consccu 
ti\e tear of the mu«cuHr fibers are pro 
<luccd more casih 

Si>mpto}ns--^hen t)jc rupture ocettrs, 
through the bcll\ of the niu'clc each end 
retracts lens mg a gap or hiatus Immeih 
alclj t!ic inters enmg space becomes fillerl 
with blood sshich m turn is rcplncwl b\ 
connccf;ve tissuo thcTcb\ forming a bond 
of union between the ends Adhesions often 
occur m the process of repair betsseon the 
separated muscular ends and the adjacent 
structures Often if the rupture of the mus 
(h or tendon is onl\ iiarliat the patient 
eoinplains of weakness and pam m the 
luarbe joint If the rupture is in the upper 



I- e Ci — nuplurr i>f the tnrrp* biatl i m » soung 


end of the biceps In mat complain of pam 
111 the shoulder if in the' lower end of the 
biceps of pain near his elbow joint it in 
the muscles of the thigh of pain in his knee 
Jb'caute of joint jxiiii n {xitient is often 
given plnsiotlierape for months ns the at 
tending phtsiciau considers that there is n 
sprain of the joint 

DinpnosM—Thc clinical fenturts arc nsn 
nlh chariclenstie and the diagno is j>» not 
difficult let n large ntimher of these eases 
go imn-co^niml and untreated for weeksand 
often months ‘'iispicion of a ruptiircil Jims 
cle should lie aroused irnmedialch when a 
j«rsnn complains of hating felt a sharp pain 
during a fortefiil tmi tiilir art of hating 

•Co rtr«\ f Dr I I S|An1 j of Qi«iln 


heard a sharp snap often audible «c\cral 
feel n«at of hating had the sensation of 
being struck with a whip and hating felt 
soniclliifig give w it Immcdiatch the hmb 
becomes weak and often powerless At the 
site of the rupture there is tenderness and 
sometimes swelling and ccclAino is Often 
a gap can be palpated 

Treatment — If the (car is not cxtcnsitc 
the limb should he put at rest and inimob 
ilizcd two or three weeks until union has 
occurred then massage and graduated oxer 
CISC should follow Partial ruptures of the 
biceps should be immobilized lu acute flex 
ion those of the calf of the leg should be 
immobilized bi the application of ndhesne 
tape and the person should wear high heel-, 
for scacral weeks If the rupture is com 
pletL or cxlerisuD iminediatc surgical inter 
icntion and repair arc indicated Farh 
operation with approximation of the hcer 
alcij ctuU In mattress sutures reinforced if 
necc'.s.ari In a piece of fa^cn from the 
fa«cia lata usualli will gi\( most gratifj 
ing results ]f the operation is dolaicd for 
weeks or mouths it »s not so satisfaetorx 
bocau'c of adlitsions and the relndion of 
the Midi of the muscle 

Hernia — \ true muscuhr hernia is pro- 
duced In the bulging of a part of an mlact 
muscle through an accidental opening iti 
the fascia Ibis condition is rare and usii 
alli has a gmdunl onset being the result of 
a rent in the fascia 

A p'.eudoimiscuKr hernia is produced bj 
the bulging of an intact or niplurid muscle 
Ihrougli its sheath This condition occurs 
frcqiientli is of sudden nfi«cl and is nceom 
pauicil In sharp pain 

Diagnovs — \side from the slow onset 
tilt tumor of a true muscular Iieriim dc- 
ert'asts or di-«appcirs when the n»t«cle is 
flctncli contracted or passiieh extended 
while that of a p i udomiiscular herma in 
creases 

Treatment — \ true hernia requires stir 
laical inlcrxewtiou onU if U causes lucon 
stnicnci Incision and repair of (be rent 
u^ualis suffice with occasional excision of 
the heniialcd portion (partial mieclonn) 

\ psemlohiriua alwnxs should be rcpairtnl 

^cn Injuries — A damaging force max 
proiliicc an incised (act rati tl c<»iitii«cd or 
l»eiutnting wound 1 lie pnignr sn and treat 
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ment of these wounds arc dependent on the 
extent of the injur\ the presence or c?c\cl 
opment of inflimmUion nnd the degret of 
functional disturb xnce The more contused 
the edges Iht more probable is the develop 
ment of infection Superficnl punctured or 
gunshot wounds usualh heal prompttj un 
less foreign substances arc carried deep mto 
the tissues Then Ihev become the most 
serious of irounds Such wounils should not 
he probed Recent clean wounds should bt 
sutured lu h\ers An untreated wound seen 
for the first time after sc\eril di\s slioiild 
not be closed but should be treated as a 
contaminated or infected wound Sc\creK 
contused or mangled wounds should be de 
bnded thorough^ The use of chemothera 
pcutic agents (sul/on imidc pcnicilbn) is of 
advantage not onlv for combating infection 
but al o for its prevention Adequate im 
mobilization of the injured area is always of 
paramount importance 
Slyorrhapfiy or suturing of a mu<cle M 
lows the «ame surgical principles as men 
lioned under the treatment of rupture of 
muscles A acatnx ma^ form in an un«u 
lured muscle wound winch because of pam 
or disturbance of function ma\ require c\ 
cision and socondnrv suture Varitat myec 
iomy is a procedure performed occasionall> 
for cvaniple the excision of two thirds of 
the slcrnomastoid musdc for the relief of 
sc\ cre torticollis Myojlasty invscli' (ength 
erung and transplantation find an merens 
ing usefulness m the correction of deform 
ilics and defects 

INTI A^ni\TIO\S (ACUTr A\n CHROVIC) 
Acute mjositis mav be prmiarv (Iran 
matic) or seconilarv (infective) The for 
mcr follows an open wound or snbciilancous 
injurv of the muscle and the latter is usu 
allv consecutive to a focus of infection near 
or (lislanl The invositi^ mav be circum 
'cribed or diiTiise Infective invositis tspi 
cialJv if of licnntogenous origin mav be 
erious and ii nallv ends m suppnralion 
The local svmploms are related to the mus 
ele or muscles nflettcd and the general 
svmploms to the tvpe and e\tcnl of Ihi 
rnvo ilrs IFinfe>ctnc the svinptoms dejicnd 
on the virulence of the organism If sup 
piiralion occurs then adequate incision and 
dramace paralhl to the muscular fiber 


shoukl be perfonneel otherwise rest heat 
and laltr phvsiotherapv are essential m tlie 
treatment 

Fibrositis commoiilv known ns mu cii 
far rheiimatism occotmts for conditions r< 
ferred to ns lumbago stiff neck plcii 
nlic pain ami so on Palhologicillv it h 
explained on the basis of an inllammnlorv 
hxperplasu of the connective tissue The 
onset IS sudden and the pain is severe nnd 
intensified bv movements of the affected 
part The muscles involved 1 ecomc swollen 
spasmoihcnnd tender to paI{Mtion and grad 
uallv contract This condition often follows 
trauma such ns a sprain or conliisnn or 
exposure to cold but freqiicnllv it prove 
to be n subfocus of infection m the ton i! 
prostate or other sources Removal of Iht 
primnrv focus heat deep massage ai i 
gradual stretching of the contracted inn 
cles Msuallv improve the condition Ulen 
lion should be directed to n bland diet 
forcing of fluids and regulation <f the 
bowels Al first it is often nccts arv to re 
sort to s-»bcvhlc> or even moriiinnc to re 
licvc the pain Dailv exercises nfterward vrill 
often prevent a recurrence 

Chronic mjosi'is nmj be simple or <p( 
cjfic TJio simple mnv be fibrou or o seoiis 
The fibrous type u<ualK follows nn acute 
myositis or IS found around chronic inllam 
mntorv lesions (ulcers of the skin oslto 
ruvchtic sinuses nnd «o on) The muscles 
ore indumted nud gravidi in color and 
their fibers are overwhelmed bv the connee 
live li>sut proliferation 

Tlie oisfous ti/j e mvositis ossificans mav 
be partial and circumscribed (o tcoma) or 
progressive nnd gciicrabzed Tlie former is 
the result of a single or rciwatcd traiitna 
Its developmint is verv rapid It mnv b< 
locnhrcil ol first onU m the muscle ami 
aside from its induration give little meon 
xcmcncc The o teomii mav 1 ecomc at 
Inched firmlv to the imdcrhnig bone thus 
grenllv impairing tin fiim lion of ll e limb 
and proiluciiig pam The usual <iles art th< 
dcUoul and the pect< ral mu eJes m inf in 
Irvnicn the braehnb^ Mlowmi. dislocilion 
of the cllmw the nillmtor Imgus lu horse- 
bark rulers and the vastus later ibs follow 
mg a kick ^\!lln the osteoma is jiaiiiful 
or when it inifeurs function it shoidl be 
exci<csl 
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Projrressne ossif\jng myositis js due lo m 
lufiltrition of o-vseou*; subalance »nlo the 
connccti\e s\stem of tlie muscles tendons 
ind nponeuroses At first there is an embr\ 
onic infiltration of the connective tissue and 
then a fibrous induration which ends in 
ossification This is a rare condition of un 
known etiologv (probabh infective) which 
mostlv affects males and which at first is 
limited usiialh to the muscles of the neck 
back and thorax later extending to the mils 
cles of the limbs The disease advances bv 
exacerbations until all the striated muscles 
of the bodv arc involved even those of the 
jaws and the unfortunate victim iistialh 
dies of an intcrcurrcnt disease Because of 
the progressive nature of the condition 
treatment is unsalisfactorv At most anv 
mass which mtcrfcrcs with function or is 
painful should be divided or sliould be cn 
tirxU removed 

Chronic specific mjositis includes tuber 
culosis svphilis and actiuomvcosis of the 
muscle Tuberculosis is rarclv primary or 
hematogenous m origin ino>t often it is 
secondan being due to direct extension 
from an adjacent tuberculous structure iisu 
nllv from a bone or joint One ma\ find an 
indurated mass in the bellv of the muscle 
due to a dissemination of nodules or cen 
tral caseation mav occur and hlcr large 
nbsccsscs with discharging sinu'cs ma\ 
form 

Svphililic m>ositis usuallv occurs in the 
secoiularv and tcrtiarv periods In the earl> 
sccondarv stage there arc dull nocturnal 
pains in the muscles of the neck and back 
m the late sccondarv period contractures 
of the biceps and hamstrings occur which 
graduallv interfere with full extension of the 
elbow ami the knee In the tcrtiarv stage 
individual muscles arc the seat of the inter 
stitial or sclerosing Ivpe or of gummata 
These later on either undergo fibrous Irans 
formation or softening and ulceration Tlicse 
affcxrlions jicld readilv to nntisxphilthc 
treatment For the contractures surgical 
treatment ma\ be necessarv 

Aclmomvco<;is mav involve muscles as 
well as other stnicturcs and when possible 
the entire afTcclctl area sliould lie excised 
tlinrou^hlv lodids in large doses are often 
consukred to be beneficial 


MDSCULAH CHANCES (ATROPin DFCtV 
ERVTION inPERTROIin 
CONTR^CTURF) 

Atrophj of muscles arises from disiisc, 
from overwork from trauma from pro- 
longed pres tire from interference with the 
circulation or from central or peripheral le-^ 
sions of motor nerves 
The muscles become smaller and flaccid 
Their functional povrer decreases slowlv or 
rapidiv and atrophj mav progress to the 
complete lo s of contractile substance The 
anatomic alterations varv and depend on 
the eliologv In atrophv due lo nonuse the 
fibers though smaller m size are normal in 
structure and appearance In atrophv re- 
sulting from interference with the nerve 
siipph the fibrils degenerate into granules 
of fat which later on are absorbed and the 
whole muscle is transformed into fibrous 
connective bands which finallv protlucc the 
deformed and permanent attitude of the 
parts 

Degeneration of muscles mav be fattv 
the result of atrophies due to eenlnl or 
peripheral lesions or waxv following mfee 
lions diveascs such as Ivphoid fever Other 
forms are granular calcareous and pig 
monied Treatment consists of chmmalion 
of the cliologic factor producing the atrophv 
or degeneration followed bj electrical slim 
Illation and phvsiolherapv 
True hjpertrophj of the muscles is the 
result of the increased u«e of the nin«elcs> 
and an increase of their fibers In p«cudo 
Jivpcrlrophv although the volume of the 
muscles IS increased their strength is nil 
because the fibers have been replaced bv 
fat or connective tissue 
Contracture of muscles occurs after most 
nijuncs if a group of muscles remains for 
some tunc m a stale of flexion or following 
an inflammation in the muscle itself or le- 
sions of its nerves Ileal massage and grad 
ual and prolon{.cd stretching arc usuallj 
beneficial occasionallv stretching and break 
ing up the adJiesioiis under iiarcosi- is nec 
cssarv Surgical mtcrvintioa (museic length 
cning etc) mav be indwateel as a last 
resort 

Paraivtic contractures cspeciallv those 
following anterior poliomvclitH should be 
prevented bv keeping the limbs in the most 
favorable po>.ilions using artificial means 
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if ncce^sarv, nncl pli^siothenpj to improie 
llie muscle tone 

Volkmann’b contracture, often spoken of 
as schemic nuositis and as isoliemic nms 
cular alrophj vas first described Volk 
jnann in 1872 V liile it is usinlb thought of 
as a sequel to injuries about the elbow re 
suiting from interference with the blood 
suppb from splints casts or bandages loo 
tighth applied it occurs elsewhere and also 
in the absence of constricting bandages suf 
ficientlj frequenth to indicate that its com 
mon site m the forearm and the facloi of 
constriction are to be considered onlv as 
associated fictors Ischemia of the nffeclcd 
muscles resulting m necrosis with later 
fibro->is of the muscle fibers produces an 
apparent shortening of the flexor tendons 
The factors initiating the ischemia arc not 
completed and clearls defined According 
to Lerichc an arlcrnl lesion such as occlii 
Sion b^ embolus or spasm produces mils 
cular ischemia resulting in a limited area 
of necrosis ^hile \enoiis stasis swelling 
and extra\asation of blood cspcciallj be 
neath the hcertus fibrosus or bicipital fascia 
mi\ be considered as coiitnbul/ng factors 
thej are not necessary for the initiation of 
this condition 

S^mptotns •^-This sandroinc usiialh has a 
rapid onset OccasionalK a few hours after 
the initntnig m]ur\ one fimls paraKsi« 
with the fingers held m flcsion The pain 
maj be intense and should lead to an enrh 
diagnosis but imfortunateK this ma\ be 
absent and the condition is not recognized 
until late Decrease in the circulation to the 
fingers and abicnee of the radnl pul c are 
more ^allnble signs is thes arc likch to 
he noted earlier if watched for Ijiter one 
finds n marked wasting of the forearm and 
the muscles arc meliirateel and tender The 
interphalaiigcal joints are fle\ed slrongU 
when the wnst is calcndnl and mn\ be 
straightened onK b> fipMiig the wrist The 
hand is pmtialcd and the forearm fleaed 
Trophic changes of the nails and ulcerations 
from pres^urc points mas be found 

Treatmeiii — The bc^t Irtalmeiit is of 
course prophahetic This eonsi ts of being 
careful to assure in adequate circulation to 
the forearm arid hand Careful manipulation 
of the fracture and the application of prop 
crla fillinir splints or haiulagcs and their 


lO-J 

carh remoial in the event of am evidence 
of inlcrfcreiice with the circulation are mi 
portant for often onh a few hours is snlfi 
aent for the beginning of this svndrome 
Lcnclie emphasizes the neccssitv for eirlv 
intervention If there is evidence of a de 
crease in the volume of the arterial pul e 
at the WTjsl as measured b\ an occillomcltr 
the brachial artm and its bifurcation should 
be exposed Griffiths and Eoi le agree with 
the concept lint the mitiatmg factor is a 
elccrcasc in arterial hlooel suppiv to the 
mu«clc Treatment is therefore directed to- 
ward restoration of the circulation through 
the arlcrv and its collaterals bv means of 
resection of the injured torn or sp^^lJc nr 
Icrv periarterial svmpathoctomv cervical 
svmpathetic block or injections of acetvl 
cbolmc After the condition is well cstsb 
Iished treatment is not vtrv salisfictorv 
This consists of an attempt to restore fimc 
lion bv means of phvsiothcripj or b\ means 
of correctne operations 

NFOrLVSMS 

The majontj of tumors, grow from the 
connective tissue of l)ii muscle Tliev ma\ 
be pnmnrv or siconilarv benign or mnlig 
nant Pnmarv benign limiors (fibroma 
lipoma angioma etc ) arc rare and usimllv 
benign Pnmarv malignant tumors (sar 
coma) nl>o arc found Secondarv tumors arc 
the sarcoma and the carcnionn and ongi 
nalc bv metastasis or from propagation from 
neighboring stnictiires A tumor of this 
tvpe forms a localized swelling under the 
fascia in the muscle winch be*cornes fixctl 
and firm when the muscle contracts md 
soft and movable Inlcrallv whin it relaxes 

Benign tumors winch prmlucc svmploms 
should hr excised othirwist Ihcv will cn 
large and cause alrophv of the muscular 
fibers ^Mien tlic tumor is malignant then 
the entire muscle or group of imiseU' wath 
adjacent tissue she uld be removed and cx 
nmincd nitcroscopicallv Frcqiienth nmpu 
talion of a limb is found to bo ncctssirv 

r\R\«iiTr5 

Three, parasitic diseasca of mu«cics arc 
tncounterexl 1 CvsUccrcosis is a rare dis 
case now that mials art subject to samtnrv 
insjHtlion ami the trinlnunl of tapeworm 
IS so improved The cvslic noeliiles ninv bi 
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the size of a pci or chcrr\ nnd occisionalK 
of a hazelnut The 'iffcclcd mu«clcb become 
«cnk and painful 

2 Tnchmiasis or trichinosis, is pro 
duced bj the TncJiina spiralis contained in 
infected meats usually pork which has not 
been thortfiighlj cooked The parasites be 
come encapsulated m the muscles and ma\ 
or ma\ not produce local s 5 mptoms of mus 
cular pain swelling nnd tenderness The 
functional disturbance is in relation to the 
muscles insoUed In cases of c\sticcrcosis 
and tnchmiasis the nodules should be ex 
ciscd and constitutional treatment in»ti 
tuted 

3 H>datid cysts are caused by the Tae 
nta echinococcus the sites of election being 
the Iner and lungs rarely the muscles 
^^hen thc% are found in muscles treatment 
consists in excision of the entire cyst great 
care being taken to a\oid leakage of the 
contents and consequent dissemination of 
the disease 


SURGERY or THE LIGAMENTS 

COVGEMTAL DEFORMITIES 

Since a portion of the human boda may 
be congemtalK absent one cannot doubt 
that this applies also to ligaments In order 
to determine the congenital absence of liga 
meiits it will first be necessary to decide 
what IS to be meant h\ that term One now 
speaks of true and false ligaments but there 
is no agreement regarding the matter E\cn 
if one excluded such highh \arnblc stnic 
lures as the so called transverse humeral 
and scapular and the glenohumeral liga 
incnls it would still be true that there 
would be great variabililv This applies es 
pccially to ligaments which are merely 
thickenings of the deep fascia such as the 
\olar and dorsal carpal and the transverse 
and cruciate crural ligaments and the in 
guinal ligament There also is great vam 
lion in hgaments associated with «omc of 
the great joints such as the hip joint even 
if one excludes the retinacula of Uie femur 
■Nforcov cr it is not uncommon for the round 
ligament of the head of the femur to be 
absent tlioiigh it is doubtful whether it 
ever is congemtalK absent except perhaps 
when the entire femur is not present 


As the structure of ligaments is so similar 
to that of tendons the operations on them 
follow the same general principles and there- 
fore will be considered onh briefly m this 
chapter 

TRAUM \TIC LrSIOVS 
Sprains — B\ a sprain is meant the aggre 
gale of the various lesions winch are pro 
duced m and about i joint whenever its 
movements are carried bevond the norma! 
range or m some direction m winch the 
range is verv limited 'Museks plav an im 
porlant role in supporting joints and there- 
fore if sudden violence occurs when the 
muscles arc relaxed or at a disadvantage 
a sprain is produced if the force is suffi 
ciciit a sprain fracture or even a dislocation 
may occur Joints with an extensive range 
of motion such as the shoulder or the Inp 
are less subject to sprains but more prone 
to dislocation 

The causes of sprains are direct and indi 
reel <lepcnding on how near llie joint the 
trauma acts Prcdisjiosing factors are previ 
ous sprains certain deformities (such ns pcs 
planus or genu valgum) muscular atrophy 
and acquired or congenital relaxation of the 
ligaments In order o/ frequency sprains 
occur in the ankle knee wrist elbow and 
spine 

The lesions of a sprain mav inxolve manv 
of the structures surrounding the joint, and 
the extent of the damage ilepends on the 
intensity of the trauma A ligament whicli 
is stretched suddenly mav tear it may rup 
ture at its point of attachment nr it mav 
even nvuisc a piece of bone of varying size 
(sprain fracture) Inlra articular cartilages 
may be displaced or torn ns in the knee 
Periarticular lesions aKo occur such as over 
stretching nnd tearing of muscles or tearing 
or displacement of tendons and ccchvmoMs 
of the subcutaneous tissue The synovial 
membranes mav be lorn with formation of 
a hcmarlhrosis ^erv important is the mus 
cular alrophv which follows a severe sprain 
vriUi svnovitis and effusion (such as is seen 
in lesions of the knee with consecnlive re 
flex ntrophv of llie quadnetps muscle which 
grcatlv prolongs the dis-ibihlv) In a sprain 
the lesion mav extend from the joint pn 
manly affecltil to ncarbv nnd distant joints 
as often occurs m cases of sprainetl nnkle in 
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which the joints of the foot are often 
in^oNcd 

Symptoms are pun swelling ecch\mosis 
limitation or impossibihtj of mo\cmcnts of 
the joint At 6rst the pain is sharp and 
severe and hter becomes a dull deep ache 
Palp ition elicits tenderness along the joint 
line or over the insertions of the torn liga 
ments There is also cutaneous tenderness 
caused bj the sprain of the underlying 
muscles 

The diagnosis of an uncomplicated sprain 
can be reached onlv after the clmiination of 
lacerition of important ligaments luxation 
epiphyseal separation an(3 articular frac 
tures In rupture of important ligaments 
there IS abnormal mobilitv such as lateral 
movement in the elbow or knee In luxation 
the articular cavity is empty the displaced 
bone is in an abnormal position and there 
13 an impairment of the function of the 
limb Since many sprains are often comph 
caled by fractures it is always wise to 
have roentgenograms taken (In sprains in 
the voung there may be fractures of the 
cartilages which the roentgenograms do not 
re\eal and can be diagnosed only by palpa 
tion hence the a ray should supplement and 
not be substituted for one $ tactile sensa 
tion ) 

Prognosis — Gradually the blood and sjn 
ovia arc absorbed and the lacerated hga 
ments rcunitul As healing occurs adhesions 
often form in the joint or m the surround 
mg tendon sheaths If an uncomplicated 
sprain is treated early and effectively re 
covery is obtained in a few weeks 

rreafment— Parly care is important Lim 
itjng the motion of the joint l»v adhesive 
or clastic bandage will do much to prevent 
effusion into the joint If marked effusion 
does occur aspiration mav be indicated 
Elevation of the joint tends to lessen the 
swelling and pain as docs an cvcnlv appliwl 
and snugly fitting dressing Heat efilcuragc 
and later massage help to accelerate nbsorp 
lion and restore function Parlv movement 
should be cncourigcd cspecialK in sprain 
of the ankle iinle s there is evidence of 
gross tearing of the ligaments Dtcidcil en 
couragement for tarU function u affonlcd 
by the injection of novocain ns suggested 
by Lcriclic directh into the areas where 
tenderness is chciUd The patient is al 


lowed to walk about and if pam recurs 
the injection mav be repealed Active use 
of the ankle tcnd'» to decrease the swilling 
and stiffness about the injured part and 
promote cirh htalmg 

Syndosmotomy ^Ligaments niav bestv 
eretl in accidental wounds or as an incident 
m operations on the joints or spine In 
either event the repair should be cxecultd 
accfJrattJi with strong but not too heav v 
chromic catgut kangaroo tendon or fascial 
strips 

Shortening or lengthening of ligaments 
may be neces arv occasion illv in order to 
correct deformities due to <li ease 

Rupture of Crucnl Ligaments —One 
should consider the proliabilitv of ruphire 
of the anterior crucial ligament afttr a 
severe sprain of llie knee whenever there 
IS hemarthrosjs, hypcrcxtcnsioii is po siblt 
with the knee compItlcK extended there l^ 
internal rotation of the leg at the knci if 
the head of the tibia tan be slipped forward 
on the femur or if lliere is a later il mobil 
itv that IS a lateral abduction ( lateral 
rocking ) with the knot m the semifleved 
position Usinllv associated with this lesion 
IS damage to the internal htiral ligament 
and even disjihccmcnt of the intcrnul scnii 
lunar cartilage Rupture of the posterior 
crucial ligament is to be considered if wl cn 
the leg is fnlU fieved the head of the tilna 
can be shppnl back on the ftmur 

If the tibinl &pmc has 1 een n\ iil etl and 
a chip of bone lorn from the fi moral con 
dvic this will be seen readiK in the roent 
genograms 

Considerable pain will bo prcsint as a 
result of distention of the joint tapsnlc with 
Hood Inimcdialc aspiration under the most 
aseptic Conditions will afford grt it rchif 
If only the crucial is lorn complete immo- 
bihration m a cist over a long period will 
suffice If there has been rupture of the 
internal lateral ligament al o ouK arlhrot 
omy and repair will effect a curi This h 
bu>l accomj li bed through a long rnidliiio 
incision which curves to the inner border 
of the patella 

EoTAn IxniniNCTON Gilciuu'st 
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IX. THE BURSAE 


DISEASES OF AND INJURIES 
TO BURSAE 

Bursie eust in hrge numbers in the bodj 
iisuallN as ciMties lined with serous or on 
dothelnl cells ^\lllch secrete fluid and permit 
tlie ligaments muscles skm and other slruc 
turcs to ma\c freels and inth a minimum 
of irritation Thc\ sar\ in situation sire 
ind structure the\ ma> bcnd^entltlousand 
nmv de\cIop from occupation or other 
forms of irritation such ns tliat resulting 
from deformitj of the spine nith k\plios 
as m tuberculosis or from the constant 
rubbing and pressure of tight shoes on the 
head of the first metatarsal bone Am bon\ 
prominence subjected to touslant and force 
fill movement is capable of forming such a 
protectue space Bursae ma^ enlarge as do 
the more or less constant bursae and be 
come filled with serous fiuid blood or loose 
bodies Or become infected and contain pus 
Vs man^ of these bursae he in proxiniitv (o 
joints and attachment of muscles it is com 
mon to find that thc\ arc contiguous Milh 
and at times really an oulpouclimg of the 
s\novial mcmbraiie As a rule the deep 
bursa is the more constant its sire Aarics 
somewhat with the patient’s occupation and 
actiMties and it is subject to the <^ame dis 
cases as the joint with which it is connccte<l 
VMicn bursae become distended Ihcj arc 
called bursal cvsls or Ingronras IliC super- 
ficial bursae are the mO'<t commonU nf 
fcclcd and knowledge of their situation is 
often most useful m distinguishing bursitis 
from mtra articular disease such as s\no- 
^ itis and septic arthritis In one instance 
an infected prepatellar bursa resulted in 
mfcction of lite knee joint whin the plissi 
cinn under the impression that he was deal 
mg with a distciulcil and infected knee 
forcid an aspinling needle through the in 
fcctcd bursa and into the knee joint Unjiis 
lifinble economic loss and prolonged di a 
hilit\ with pain ri«iiU from failure to 
recognirt the mflammalorx lesions alTitt 
mg deep bursae Ihc piuMCian must be 
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conslanth on the lookout for these disnscs 
and injuries remembering the anatomic and 
phvsiologic relation of (he bursae to the 
patients occupation and the fact tint bur 
sac are subject to trauma inflammation 
rheumatism gonorrhea svphihir tubcrcii 
losis neoplasms and gout 

Bursitis mai be classified as acute or 
chronic traumatic or mfeclious and saphil 
ilic gout\ or malignant 

PATHOLOGY 

The reactions of bursae arc similar (o 
those of the s\no\inl membranes There is 
first an increase m the formation of fluid 
and distention of tlu. fibrous s^ie Later the 
bursal w ill becomes edematous ilegintrattd 
and thickened If the irritation causing the 
reaction continues samptoms of pressure 
will occur ns the surrounding li sues ire 
compressed motion of joints mas be mhib 
lied because of pam Tnimmlic bursitis ma\ 
become infected bursitis and result irt a local 
rise m temperature and edema of the c\ 
lrcmil> As the bursitis continues the hu 
ing membrane mas form mIIi or adhesions 
ma\ form mullijilo easts Peduiicuhltd 
masses with cnhrgetl tifis maa irnrig into 
the sac in avhich case moaLment nna cau'e 
a grating «oiiml The masses some tunes 
break otT and result m loo^c bodies and at 
times form cartilage If the bursa is in the 
region of a joint adhesions result in its 
jiarlial obliteration and limitation of mo 
(ion This is commonli 'cen in cast's of 
subacromial bursitis Calcified masses often 
appear to exist in bursit but at operation 
thea are foimd more often in the surround 
ing Iciulons or cap'iiik In cases of long 
standing (lie wall nma Ik matia times tlit 
normal thickness and as a re--nll of pro- 
longed irritation and degeneration a fibrous 
falls or cam calcified liagroma maa follow 
Infcelcel bursae dislcnil with pus and either 
jienclntc (he soft tissues to eniiic lei the 
surface or riij>liire Tiiberculenis l)Ur«ac arc 
ns Stan in the greater troclinutcr often see 
ondarj to inaolaemeiil of Imne and ninj 
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conlnm mnri% net IkmIk.'* although the pres 
cncc of tlic Intlcr is not pTlho{;nonionic 
S\phililic burvac iisinll\ form during the 
ttrliap\ stipe and art prone to ciiisl the 
fornnlion of siinist** \cophsnis of luir^ie 
are factors the surpton takes into consider! 
iliondroniis ind fibro-ircomis are the most 
frequent and the prcpitcllir bur i is the 
nnc usinU\ inioKecl 

TRE.VT^tE^T 

The tjpc of bursitis whether it is Imi 
rnilic infecltous septic tuberculous or 
s\philitic its chronicits ind its silintion 
arc factors tlie surgeon lakes into considera 
lion in delcrminuip the course to be fol 
lowed 

Traumatic Bursitis — In ordiniri cases 
ciuscfl bs tnumi relief usmllj follows rest 
of the parts affected thus housemaid s knee 
resfK>nd> when dnpnose<l earh to asoid 
anct of the kneeling position ^^lKn the im 
talion of the bupva is kept up ns is often 
the case among scrubwomen an<] nim« the 
bursa assumes a c\slic appearance from 
distention with fluid and a hsproma forms 
which resists c<inscr\fttt%e treatment am! 
mas fail to disappear Rupture of tlic«e Iran 
matic sacs is often sufiicient to effect a cure 
A\hcn the bursa is superficial this maa Ikj 
accompliohcil b\ firm pressure of the thumb 
Aspiration of lltnd and application of a firm 
bandage arc often successful Aspiration fol 
lowed bj repeated injection of an antiseptic 
solution such ns mclaphen or half strength 
tincture of lodme which causes irritation 
and stimulates or <Ieslro\s the hnmp is 
common practice As the bursae arc at 
jKunts of prissure and act as bearings trnu 
malic bursitis should if the patient cooper 
alts propirh respond to rest or aspiration 
if not and should the bursa bi-come chroii 
italh tnlargeil e\ci«ion is juslifiabk and 
insures cun The injection of satme or of 
procaitu solution into a traumatic hiir«a 
which has re«ultctl m a stilT and painful 
joint ma\ gne instant nlitf A large dis 
t« ihImI 111 morrhagic lis groma is best txcised 
Inrcctiou*s Bursitis — Infixtioiis bursttis 
is (ftin multiple and sboul 1 be treated li\ 
rtininal if tin prtnnra source of infection 
Till 111 til tonsib and other common sources 
if tufi-clion mu*l be eliminatci! the parts 
inioUcil must be pul at risi and heat must 


be used Should the inflammation continue 
to cause cnlargcmint of tlic bur<a aspm 
lion mas be u cfiil The xaliie of rimoial 
of foci of infection in multiple bur ills is 
illustmtu! m the following case 

Casf 1 V man almul twenlv srsr* of age com 
pla not! of enlarce*! ar t pa nful swell ngs at Ihc »ho il 
der* Bi 1 knees Fsam naUon <lkscIo<e«l Uc subdclto t 
and suprapaleltar b ir«ae lu lie distrnled nilh flud 
\ dagnosis of infivtious buraiUs was msde as 0»r 
mosYroents of ll e jo nls were free at 1 (be joints them* 
srKcs were not d steij led Following retnoial of in 
Icclcil tertb atiii low U ai I the use of pbjs otherapj 
eon]|lete reref was oblait eil an 1 U e swrlfipi sub- 
si tell 

Infected bursae (septic bursitis) require 
drainage this should he done carlr to pre- 
sent the lesion from becoming chronic and 
caiisiiif* secondarr m!ohement such as 
septic arthritis or edema and to n\oid un 
nece<s.ar\ loss of time m recoserj Should 
the drainage continue over a long period 
the bursa nn\ lie «afelv trcised and tlit 
wound drained for a short time In bur«il 
infections cau«cil l)s streptococci slaphtlo 
COCCI gonococci and pneumococci the use 
of sulfanihmi<k or sulfap^ridmc ma> be of 
\a!ue Penicjllm is pro\ing useful in tlu 
treatment of some bursal infections 

Tubermlofif of the bursae is often sec 
onihn to an iinderl\ing focus m the bone 
Careful search for a primaia source sucli 
ns pulmonarv tuberculosis is imperative 
and treatment should be directed along 
general antitubcrculo i> lines ns well as to 
ward the climmatmn of the nITccted buryi 
and the underhing focus in the lione Pram 
age and aspiration arc of little use Tlu 
treatment of choice is excision followed hv 
the use of hcliotluraps cml hver oil and 
other rcmrtlies to hmirl up the pilitnt»> 
rcsjslanci 

S^lktUs of bursae is rare and occurs m 
the terliarv stage il lends to chronicitj and 
the formation of smii'ts The u'c of diag 
noslic Ialx>ntor\ tests and adequate anti 
svphihlie treatment arc advisable biforc re- 
sorting to surgical operation 

Gouty 6 ur»»fi 4 is cbanctcn/ial bv chroiiti 
inflammatorv changts aiul chalkv dejwsits 
III the tissues pain ami rt missions from 
svmploms In the writers cxjierirnce the 
ailventUious bursae of tlic great Uve ant 
the olecranon an most frequenllv afTecleil 
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Under treatment by heat, diet and, m rare 
instances, excision, pain and swelling are 
relieved. 

PROGNOSIS 

Wien a diagnosis of Inirsitis is‘ made 
early and the etiological factor 1ms been 
ascertained as being traumatic, the i>rog> 
nosis is usually good If there is evidence 
of hemorrhage into the sac and aspiration 
or drainage is done early, the prognosis is 
likewise favorable Rest of the extremity is 
important in obtaining iirompt recovery; if 
the bur'^a is irritated b\ constant movement, 
the inflammation is conlinned. and further 
distention of the sac results. The longer ir- 
ritation continues, the more difnctill and 


thb may require considerable disvcclion. As 
a rule, aspiration in the early cases and e\. 
cision ill the more chronic cases, in which 
the bursa has become infected, are the bc'.t 
mcthotls of treatment. A sirulontly infwletl 
bursa, however, should he drained; if the 
discharge cojitinues, it c.an be excised Liter 
with safetjx 

nuusAi: or the shoulder 

Bursae of the shoulder (Fig. C5) are of 
considerable interest; of 1110 * 50 , the suhdeb 
loid, or subacromial, burNa is the one jnn«l 
commonly affected. It a large, constant 
bursa which lies beneath the deltoid muscle 
and over the capsule of the shoulder joint 




t')! 05—4. Relation of fciilKtellon] Inirsa to supraspinntns muscle b, Silualion of tlic Imrsa iliinnt; alxturlinn of 
(he humertfs 


prolonged the. recovery. The physician 
‘-hnuld therefore obtain the cooperation of 
the patient, espetially in cases in wliich deep- 
lying bursae are likely to cause prolonged 
lii'sability, hecatise, when the bursitis has 
existed for some time, rest will iicecs-aril}* 
result in greater economic Io«s than is usu- 
ally required to oblaiii relief. A patient who 
has not cooperated propcrlj or who«c con- 
dition has been incorrcctlj di.ngno«ed is the 
one who fin.ally comes for relief when sur- 
gical operation is the onlj alternative. Then, 
aspiration is often repented, only to have 
{lie bursa promptly refill. Iiici'ion and drain- 
age maj then result in prolonged and irri- 
tating discharge. Thus, the patient faces the 
neecssilj* of having the hurs,a rveiswJ, and 


and may tonnccl with the bursa of the 
coracobruchialis mu‘>cle Subdeltoid, or sub- 
acromial, bursiti!) cause's pain, localircd ten* 
dcnicss and limilatlnu of moxement of the 
shoulder joint. It is often confu«cd with peri- 
arlicuhr arthritis and rupture of the supra- 
«pinalus teotlon. The calcareous dcjio^its 
which are seen in roentgenograms arc usn* 
ally found to lie beneath the bur-al sac. In 
the ligament. Wicn the bursitis docs not 
respond to conservathe treatment, report 
may bo had to manipiil.xtion, with the pa- 
ticnl under ancslhcsLi, or to excision. Tlie 
loose bodies and the ealrarcous dcposilH 
may be excised; the hllcr, however, arc 
often nb'50rbcd under the influence of local 
use of ticat and mass.tgc. Inflammilton of 
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the subdeltoid bursa is not ensj to diag- 
nose correctly because the other anatomic 
structures about the joint are also affected 
b\ Iratinn and arthritis Codman has done 
a monumental work on the subject and the 
student IS referred to his book on the shoul- 
der The subscapiilaris bur<a between the 
subscapularis muscle and tlie capsule is con 


sired needle The method has also been 
employed successfully bj Patterson and 
Darrach — Ed ] 

CiUe S A JiDUWwife afwl fort>-eigI]t, compIoinH 
of snrlling of tlip risht stioul !cr (Fip CG) and of pain 
in Ibe Iborax of frii ^ oars’ duration Two %ears before 
admi<^iofl stiffness of tlie «houIder \ntli pnin on tno* 
turn of {trodual onset bad appeared without tceogniz 



Flp SG— nulfpni; of Ibe ngbt subdeltoid bursa 


neclcd wtlli the joint Other bursae to Ik 
considertd about the shoulder arc the sub- 
cutaneous acromial bursa ami the bursae of 
the infrnspuntus hltssinuis dorsi pcclor- 
alls tnojor and the long head of the biceps 
braclui muscles In the treatment of ai>- 
normal conditions of tlu.«o burs le the posi 
tion of abduction and externa! rotation pre- 



Fig CT^Large cninficil subdeltoid bursa 


Acnts sbortcnmp of mueclos stiffness m ad- 
duction, adhesions and tlie ncccssiU of stib- 
sef[U(nl mnnipuHtmn 

jAn important contribution to the trcal- 
mtnl nf acute subdeltoid bursitis is the ncwl- 
ling nulliod of Alanson ^^ccks Under local 
or gctural nne-*tlicsn the firm wallcil «ac H 
punclurtd m numerous places with a fair- 


able injure \ \nr later after sesere exertion sharp 
tierttciatwR pani liaJ de> eloped also a awtlling bad 
appeared wbieh Imd inircnsorJ in size The pain in tbe 
lliorat bad seemed to licar a relation to the swcUmB 
m tbe slioiil ler it ii 1 1 become worse when tbe patient 
noticed more swelling following exertion She b1*o rom- 
pluiiod of unnar> fn.‘<{uenc>, tenesmus and nortuna 
ami remenilx ret! Ibiit she hod passed blood when 
tneiils fixe )enrs of age 

On examination (be patient wu found to lx of more 
than ber usual wnclit tbe pube rale was Cl and tern 
perature 08?* > Tbe sxsldio blood pressure was 80 
mm of metiuT), and tbe tliastobe fit Some rales wm 
leani oxer tbe n^hl si ie uf the tbnrns \ large, soft 
tumor wax presiiit outeriorix oxer tbe right shoulder 
ami bad the feeling of containing nec 1» lies T1 b supra 
rlxxicular Ixnipb iimles were palpable on 1 banl Urin* 
alxsis rcpealeilU rcxeuled trurex of albumin occasional 
erxthmrxXcs and D<-cnxiiTia\ pus rcYa TtoenlgcnograTnx 
of tlx nghl sloulder were negatixe os xsere those of 
the liioraz stomach kidiic>s ureters and bladder 
Rocnlgenologit examination of the spinal column gnxe 
exnlencc of spnmlxhtLx Urologic examination inrluding 
iniexlion of guinea |«sn with miVcnal from both kxd 
nexs wax negatixe The Waxsermann reaction of the 
IJnod was negatixe and resiilu of the blooil count 
were witbm normal liniils The biirxa was aspirated 
and a cloudy, milk} fluid xxax obtained The patient 
made a gradual recoverj * 

Com J a Bclinol teacher age 1 forlj- two romplainerl 
of sexere almost uiiIx-arabK pain in the right sliouMer 
The onset bad licen gradual an 1 pain and partial ihx 
atablx had nmlmuexl (mm had Iieen notiml later in 
the fingers anil toes Her father bail been affiirlnl with 
rixcumatixm 

On cxntiiinalion there wax definiie alrophr of the 
musculature of the shoul ler local ten lernesx oxer the 
tuna anl limiteil aMuction and rotation cxpcctAllr 
intemallr of the si nuMer roint UrinaKsis blnoil count 
an! Unssermann renelinn of tbe 1 l«o,l were negatixe 
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Fxicienw of penajnca! infection of the tccUi was found nemscs were rommcnwl nn<! foci of mfrclmn «en: 
TJie tonsils Jiatl fjcen cfcanlv remote<l noentwnofraita renmsed TIic patient itnjroscif rnpi.K) an f «b.« re- 
of the nghl shoulder diacloseil calcified tnas'ies th<Ke to oonlmue Iriutmcnl at home <i!ie made an 

of llie lliorax, wnsts and fingers were ncfmU\e Opera cxcetlonl recorerj 



Ilg CS— tliljter it luhncromial tuberculous bursitis a before operation f> three uti ) a lalf \e)TS after operain ii 



ris — Specimen slowing no? liodirs removetl from nglt Ooulder nt opernli n in ran- 0 

tmn was performed an! the masses were found tie* Cate I Tie ncll hrra,l of a wntnan ami forty 

nralh the bursa an J exciscl «he% consuteii of eleesr, five was reinosn! fw cl nmie csmlic maitilis ttlj le 
while material which the iitlulopst rep>rte«1 U. be in tlw I npital »le ci>m|lniiied nf icrenras m the left 
inflimrnatory tissue ftuilaini/ifc caJnum tfa«age snl slemller wJrrJj >al Irtwlljil for srwrsJ rnonlln 
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»v’l ilabon of jnotion At operation a cal- 

ttos reiiKiw! from ju*!! bencntli the butsa 
‘nch (157 cm ) in diameter and 
tj »i<>i U't> cui) thick The pnlliolopst repotted that 
tK' <ia\amcn ci'iKidid of iiirtiln;'c niid calcium Con- 
\ak'!<»Tiirt wni imc\ciitrul 

(\ite '< A wiittnn apid fift\ six complained of pain 
nml tcmhrnic'i in the nsht slionhJer. with limited mo- 
tiMi 111 nlxhiflioii A cnlnfitti suhdeltoid bursa was 
found Trcalniint consisted of linking and massaBC. 
oith Kradimtcd excitiscs The pattenl was prmcipallv 
tciuTrncil ftboul n loxit poiler and partial thsroidec- 

loni\ was pcTformei! ^\lnle under treatment, Uie pain 

m the slioitldi.r was rclaved and she was dismissed 
to conlimii- conscrvati'P treatment at home The eal- 
iifiid niiissis mai entirely ilisappear under treatment 
uilli suih plivsiotiieraptutic measures as heal, dialli* 

« rmy niassape and exirciscs 

Case 6 A laliorer agerl llurl^^seven years registered 
„t the Maio Chnic on Feb 4. 1933 He stated that he 
lm<! first noticeil enlargement of the nghl shoulder 
nbiul SIX jears presnousb, and about a >ear and a 
half later the left shoulder had begun to show eridenee 
of invobement IIis trouble gradually increased until 
he was unable to abduct Ute arms fuUj. but he had 
continued his work up to the time of his admission 

Fxaminalion showed a semifluctuant bursal hygroma 
which erepitalcfl (Fg 68) At operation on February 
7, the subacromial bursae were eiased and found to 
contain numerous nee bexLes <Fg 69) The left buna 
was much larger, as were the nee bodies contained 
therein Tlie result was excellent and when the patient 
was seen three and a half years subsequently, there 
was no sign of recurrence 

OLECRANON DURSAE 

At the elbon Ihe olecranon bursa is com- 
monly afTecled. The condition is called 
miner's elbow because of the constant pres- 
sure and trauma entailed in this occupation. 
The swelling beneath the skin and the olec- 
ranon process is, as a rule, painless unless 
infcctctl. It responds readily to treatment. 
The so called tennis elbow, radiobtimcral 
bursitis, epicondylitis and cpicondylalgia af- 
flict those who follow some occupation which 
requires the use of a hammer or athletes 
who play such games as tennis. Pain in the 
elbow; tendernt'ss oxer the radiohnmeraJ 
joint, which is aggravated bj’ continued ef- 
fort; pain on lifting and closing the clenched 
fist and flexing the wrist; dropping of ol>- 
jtets held in the hand, and weakness of the 
forearm are the common symploms Roent- 
genograms are negalUc. The essential path- 
ologic change is inflammation under the 
conjoineil tendon, and a lmr«a is found 
which may he remoxed if rest does not re- 
liexe the condition. Bursae may form about 


the cpicondyle and in the triceps brachii ns 
xxell as m front of this mii«cle, but they arc 
not commonly inx'ohcd. 

Care 7 A salesman bad fallen on his elbow four 
yean liefore he rouic to the clinic Two years after the 
sccident the bur«a had enlarpeil and then liail di<- 
appeared The enlargement had recurred later without 
exndent cause The bursa was exosed and the patient 
liad DO further difficulty 

Case S A farmer, age<l thirty-four, had sustained in- 
juries to the lip of the elbow two weeks prexious to 
admission, with resulting swelling and moflerate pam 
which bad pcrsistetl Tlie roentgenogranvs were nega 
tive Tlie condition gradually sttbsideil wath consenn 
Uve treatment 

An injured bursa, such as the one rcportetl 
in case 8, as a rule, does not cause much 
complaint unless it becomes large or in- 
fected, after which it causes considerable 
trouble because of tbc bruising of the bony 
prominence and irritation of the ulnar 
nerx’e. When a bursa falls to subside under 
strapping and rest and continues to cause 
symptoms, excision is usually best. 

BURSAE ABOUT THE HIP 

Bursae about the hip are numerous; 
Spalteholz has described sirleen bursae, and 
other autliors have reported additional ones. 
The important ones are the iliopcctmcal. 
between the common tendon of the ir-oas 
major and ihacus muscles and the joint xxith 
which it may connect; the subtendinous, be- 
tween the common tendon of the pso.as 
major and iliacus muscles and the lesser 
trochanter, the ischioglutcal, between the 
tuberosity of the ischium and the gluteus 
ma.ximus muscle, and the bursa ox'cr the 
greater trochanter and the gluteus maximus 
muscle. The principal diagnostic aid in dis- 
tinguishing bursitis from disease of tbc hip 
joint is the fact that in bursitis the motion 
of the joint is not restricted, or is restricled 
only in one direction, wbereas in disease of 
the joint the motion is painful, restricted in 
all directions and accompanied by muscular 
spasm. As the lliopcctincal bursa may con- 
nect xvitb the liip joint, it is obxious that 
infection affects both, and the po>ition of 
comfort would be in flexion of the Inp In 
tuberculosis tlie cold abscess may present 
anteriorly, because of the position of tbc 
bursa. If only tbc bur«a is nfToclctl, the 
position of internal rotation or extreme ab- 
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(luction win produce pain. Swelling of the 
extremity may occur in iliopcctijjca! bursi- 
tis with infection, and the bursa may be 
mistaken for hernia. It is common for the 
bursa about the greater trochanter to be 
atfected in tuberculosis. This is particularly 
common when the bone itself is huolvetl, 
I ha\c reported a scries of nineteen such 
cases, and in 7.*? per cent evidence of tuber- 
culosis was found in other parts of the body. 

Case 9 \ ranner's wife Ind fallen downslairs and 
injured her rijrlit htp nl«ut fi\c tnonlh^ liefore she 
came to the clinic There Ind been eeclwmosis and 
swcHinjj o\er the greater trochanter and pam down 
under the outer side of the thigh She had not lieen 
able to sleep on her right aide niiil had frit better 
when at rest, although she had been able to wiiIk. 
Three months after the acTidenl, when she was rubbing 


find that they are unable to sleep on the 
sidcnffected. The jiain usually extends down 
the outer side of the thigh The patients 
are incapacitated by the pain but liaxc free 
motion of the hip. 

nURSAE ABOUT THE KNEE 
The common bursa mxolved about Ibe 
knee is the prepatellar bursa, situated be- 
tween the skin and the patella. \Nnien it is 
subjected to trauma or inftclion. the condi- 
tion is known ns housemaid’s knee. It i' 
seldom painful, and it responds readily to 
treatment if the jiaticnt avoids further in- 
jury, otherwise, aspiration or excision is in- 
dicated. The deep infrapatellar bursa Hes 
bctw’ccn the tuberosity of the tibia and the 



Fig 70 — Bilateral prepat- 
ellar bumlis in s farmer, agnl 
foT<\ years 



Fig 7Iv — At the left' Multiple l<x«c Inxhes in an anwrine 
buiss, aImuI 5 cm in Iramicrse diameter, wbirli was remove*! 
amjpetted /mm the reewn ttt /mnt ifte Mt knef /m/>l A/ 
the nght Large osteocartilomnnu' liecK n’S'illing from osteo- 
chondnUs ilisserans rniHivef! from the lift Vner joint, where it 
had cnuvsl svmptoim of tix-kuig 


the repon of the hip l>eoau>c of continueil soreiic^ 
she had notireil a tumor. IhU had in« reused m aiie awl 
luul eauwl a great ifcnl of discomfort 

On examination a tumor was palpable OTcr tl>e 
greater Irocbanler and along Ihe poslenor margin of 
the trochanter there was great tenderness The motions 
of the hip were free Untuilj'sis and the XXossermann 
reaction of the blow! were negative Results of the 
blood Count vcerc vnlliin norjnal limits Roentgeno- 
grams of the femur ami thorax were also negal/re TJie 
buna was Pxcuseil. at operalion, there w.ts foimd an 
rnlarged and thickened c^-sl which containnl two loose, 
faltv liwlies Convalescence was uneventful, on imiuiry 
SIX months later, the patient ecporletl that she wa* 
well 

In cases of infiammalion of the bursa that 
lies over the greater Irochmlcr, the patienU 


jKilcllar ligament; when enlarged, it may 
present n swelling on either side of the 
patella. The suprnpaltllar. l»ur«a or pouch 
is, in my ojiinion. part of the knee joint. In 
the dilTcrcntial iliagnosis of synovitis an<l 
bursitis, it is well to remember that in the 
former there is imparled to the palpating 
hand a ballollenienl or spns.-iiion of somc- 
thing floating when the patella i< ptislied 
against the femur; in the latter, the iwlclla 
rcninlns firmly ngaiiist the lione I’opfileal 
bursae may result from outpouching of the 
sxnnvinl membrane of the knee joint, ami 
when rxtision Is attempted, the lieniin will 
be found to come from the poslerior c.aj>- 
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sule (Figs 70 and 71) These and the 
bursae about the semimembranosus and gas- 
trocnemius muscles are painful onl\ when 
tbej cause pressure on the blood \essela and 
ner\es The treatment is along the same 
lines as for other painful bursae unless a 
hernia of the sjnoMal membrane is found, 
m \\hich case an attempt should be made 
to close the opening bj scarifying the cap 
sule and suturing fibrous tissue o\er the 



hole The patellar bursa '^Uich is not con- 
nected uilh tlic knee joint, is rcailily rc- 
mo\cd through a trans\crse incision with 
excellent results It is the common site of 
syphilitic bursitis and if a «ini!s persists, it 
IS well to iinesligatc for syphilitic infection 
Following exci'ion a splint should be usci! 
to immohilire the knee for ten days 

Ca»f 10 \ f/inupr sevfnlv-^isht, romphined 
of B tvn Uw situch tial bren pr^wit for 

twriil> Gre jrars Four clav* prr^^nus il had ruptumi 


and drained He could not rrmeinber nn> definite 
trauma nor had he sufTere<I an\ marked pain or dis 
comfort The aclion of Ihe knee was unimpairwl 

Esammalion disclosed a h^p^ c\stic ma&4 prrpalet 
lar in ongin uhich completely surrounds! and ob- 
scured the patella There ly&s an area of recent hem- 
orrha|»; at llie point of dramas^? tthich liad licalcil 
and closed The sislolie blood pressure svas 3j0 mm 
of niercurs and the diastolic ]15 The piiLse rate and 
temperature were normal UniiaUsis was nepalne The 
rrsults of the blood count were within normal hmiti 
Roentgenograms were negative except for evidinre of 
a mass of soft tissue about the patella and evadence of 
calaGed arteries t diagnosis of essential hvpcrteasion 
artenoscJerosis and ptepatellar Ksgroma was made 
Under local anesthesia the mass was excisei! The path 
ologist reported that the Ussue was a degenerating 
mucinous hemorrhagic c>st 

Case 10 illustrates the fact that chronic 
bursitis may exist for many years without 
causing di>ability Figure 72 illustrates the 
appearance of the knee in a case which is 
not reported here 

C<t*e II A salesman ncwl fortv nine comphuned of 
persistent pain and swelling aliout the nglit knee fnl 
lowing a fall about nine months previous (o adniiumn 
aud a secon i fall six montlis later Following the first 
injao. the pain ha } erased m a few dav^ but the 
sneUing ha I persisted After the second injun the 
pain ha! persisted and had been aggravated bv walk* 
mg' the swelling had enhrgtsl 

General examination did not ifiselove any foci of in 
fection Tlie mulls of a bloo<i count were within 
normal htmls Tjnnalvsis and the ^^a5serTnann reaction 
of tl>e blood were negative At operation an enlarge*! 
infrapatelbr biitsa was found which was filfetl with 
ml jellv like material Several small eollections of 
similar material were cxciseil along the inferior Imnler 
of the capsule and as far os the anserine bursa whiih 
was eniorgeif anu' conIaine«f a w fiife jefly fifee mafenaf 
which was aUo excised Further examination disclose*! 
an enlargeil prepatellar bursa undergoing degenerative 
eliangr* this was also exciseil The iliscoloralion in the 
infrapatellar bursa was caus*'*! be bloo<l the tl ick 
glairv inunnous jeliv bke material whnh was found 
in the anserine tmrsa was similar In that usually 
foum! Ill these rustic ravilies Tlie patient liad an lin 
eventful tsinvalesrenre The pathologist reported ‘ three 
bursae’ (Fig 71) 

BURSAE OF THE FOOT 

Bunion. — 4 bunion la an mfl.aiumalion of 
Iho advenlilioiis bur«a over Ihe head of Uic 
first mclalapsal bone It may lead io forma- 
tion of n sinus nnd extreme pain and may 
require excision The bony enlargement of 
the bead of the first melalarsal bone may 
require removal, ns hallux valgus is a com- 
mon contribiiling factor Borneo’s shoes es- 
ptcnlly the type vvilh high heels arc the 
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cause of such conditions in manj instances, 
and proper footwear, with Jowcrantl broader 
heels as well ns more roomj toe space, is 
essential for relief. 

Bursae of the heel cause considerable 
discomfort, especial^ to women who wear 
jioorly filled shoes These hursne htcnme en- 
larged and painful, and are often infected. 
Removal of the cause of irritation is the 
best wa\ of relieving the pain The hanl 


flammation has siihsideil Later, the infccltd 
bursa may be rcmoicd or dnamed with 
safetj. Bccnu'c of modern footwear, the sul)- 
ciitnneous biir‘>a wJiicli lies over the inser- 
tion of the tentlo achillis is often involved, 
as is al'O nn adventitjons bijr«-'i over the 
head of the fust inctat.ii'snl hone. The pro\- 
imitv of nerve- in such regions makes the 
mfiamnuition \crv p.imfiil, and rccoiir-e to 
pads and ointments is common; hut the 



Fig 73 — Tlie -iirgioal tectiinr The oUiqw incision is inmle over !!» pn|>titrn1 ipnn* ami along 

llic wiinc of llir cjsl, lie cjst IS Jissorlcd (rw and llic iKslicIe oposcil al the point of entrance into the 
joint, evst cipcnci! to slinw inner surface and liennal opiRing into Iht joint, mid jeilnle nft.r •xiijinii 

of cjsl 


ccunler of the shoes may be removed in 
cases of tuflammation of the bursa of the 
tomlo nchilli- A pntiinl '•liould stnj off her 
ftcl if iHVssible. espc'cnilv when there K evi- 
dence of inftelion I never inci-e for an 
acute bursal iiifcclKm, because I fee) that 
the association of bursae and the Ivinphatic 
structures ma.i re-ull in sephetmia. Iji such 
cases, bone ncul and alcohol dres>iitgs should 
be applital; nfltr vvljlrli the patient should 
he advised to remain in lied until the in- 


quirkcst wa.v to give relief is In have llie 
patient vrt.ir proper foofgc.ar and rest the 
feel. 

Ctf»r IS A «timnii bcmI ramr for rrrwf 

of painful lirrU Thm* jran prp«nm to a<lmi<nnn. 
MilliOHt or i«;iir>, aiJnng fud iJ/*rrli>p«l 

in ll» liatki of Imlh hcrl* Pain had jirrsulnl in ijvtf 
of iiranng iwiN, and tha gtraint rrlicf had roroe irith 
r«l and nalLuig on Uie tors 

i xaminaiion »hnat-I a tlnrkmnl t^llotilv, Htlh fiS' 
»urr« ovrr thr jo-tmor a-‘prcta of tmlh ralrarwi ao'l 
k>ral Irndrnirs* Roenlg-ni.jrranrt of Ihr fn?t nrrr 
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Tlir lalicftt promlctl «ith proper «?>oei 

and pa<Ii 

Some st\Ies of shoes wilh \crj hiph hceU 
been reduced in bulk, until they arc 
slippers whicli are diflicult to bold on the 
feet In order to mike them secure, the 
counter has been drawn in so that it fre- 
(juenth cuts into tin lendo nchillis in tin. 
repion of the subeulatu-ous biiren,. the re* 
suiting trauma pro<luces a callositj and 
bursitis These bursae .and callosities disap- 
I>car with the use of properK fitting shoes 
and tcmporar\ pads The danger that the 
fissures maj become mfcclcd is to lie cm 
phasi7ed ns this infection mas lead to 
Ismphanpitis and septicemia with fatal ter- 
mination 

A common form of bursitis in the fool is 
that which develops under the tuber cal 
canci and the fattv pad over the heel Tin 
mflamcil bursa becomes caqiiisitclv tender 
and makes walking ami slamling ihnicitlt 
This burs.a is often afTtctcd m infectious 
disiases and the comlition mav fad to be 
rtlievcil bj rest, heat or pads worn m the 
shots, It then becomes nccc<san to c\ci«c 
the bursa tliroiigh a lateral incision 

IlfMit ^^n^lml^o 
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CONGENITAL ABNORMALITIES 
According to the cmbrjologicil studies 
of Sibin and l^oollard arlcric*? and ^eins 
de\clop from a common capilhrj plexus 
At certain stages m this dcAelopment \cs 
scls nny ser\e intcrchangenblj as earners 
of arterial and xenons blood before their 
final diffcrentialion into arteries and xeins 
Morcoxcr in embrtoinc hfe multitudinous 
direct communications bctxxecn the arterial 
and \onous sj stems have been obserxed 
\Mlhoul the interposition of a capillarx bed 
On rare occasions one or more of these direct 
connections max persist bexond uterine life 
Such abnormal communications arc pos 
lulaled as the pnmarj factor m the dtxcl 
opmcnl of heraangionn (nexus tclangiec 
tasis mothers mark ) cirsoid aneurjsm 
(plcxiform angioma xacemose angioma) and 
congenital arlcrioxcnous fistula To similar 
X agarics m the dexelopmcnt of arteries and 
xeins from a common capdhr> plexus is a« 
irihcd the occurrence of port xnne or 
claret slams xvhich are iimk or hluisli di$ 
(olorations of the skin due to numerous dt 
hied mtradcrmal xcssels 
Angioma — An angioma (Tig 74) com 
postd largely of dilated blond vessels and 
endoUichiim lined blood •'paces in n frame 
xxork of fibrous tissue and fat maj arise in 
anx part of the bodx including skin sub 
culaneous tissue muscles long Imnts xcr 
tebne skull lixcr brain or spmaJ ronl 
Although it IS not stnctlx a tumor in the 
sense of a ncophslie groxxth the dihteil 
and elongated blood xtsstls xntb their 
contained blood product a space-occupjing 
mass xxhich proxokes sxmploms characlcr 
istic of il» location ami sire Situated m a 
xertebra it max produce |nrah«K and an 
tslhcsia compirablc to that rtsullmg from 
a tumor of the spinal cord 

In the newborn an an).ionia ma> be pres 
enl as a subcutaneous or ikcplx seated 
swarllmg easily cornjires'-ihle omclmies piiJ 
sating and frcqiKnllx appearing in the sur 
fate oxtr a Iimiltd ana ns a rnottlnl rtd 
dish or bluish mass oxtr xxhich the -km is 


xerx Ihm This sxxclhng may sponlaneouslx 
disappear prcsumnblx as a result of Ihrom 
bosis of the abnormal communication or 
communications it maj remain stnlionarv 
or it max grow rapidix depending on the 
size of the xcsscIs ahnormallx connected 
and on the size of the abnormal communi 
cation itself It max dexclop into a eaxet 
nous angioma the large enilothclmm hnc<l 
spaces of which max ulcerate producing 
serious or fatal hemorrhage OrcasionnlK 
the increased local licit the red disrolora 
lion and thinned out appearance of the skiu 
oxcrlxmg a hemangioma maj suggest tli 
diagnosis of an abscc&s a mort/fiing mi's 
take An accurate and chronologic history 
shoiihl prcxcnl such an error 

“Cirsoid aneuosm” is properb oiib n 
descriptixc term applied to a remark iblp 
dilatation of xcssels arteries as well ns xcifts 
that occurs m the scalp in Iht brain and in 
the subcutaneous ijssuc'* of the cxtrcinttics 
in connection witli urlerioxcnou« tommunt 
cations usuallx congenital m origin ITiux 
ever the frequent occurrence of a tirsoitj 
niicurxsm ahoul the scalp and head and its 
rapnl jx>stnatn! doxilopmcnt have suggested 
that the Iriiima of birth max bx contusion^ 
be rcspoiiMble for the abnormal opening be 
rween Me aricey arrtf tri/frcerff tern Ctr 
-Old ancurjsins haxc bicn knoxxn to occur 
at the site of a hematoma caused diirm}^ 
labor (Btid) 

Congenital Artenoxenous Communica 
tions — The im>«t frtqiient location of n 
(ongcnitn! fisluti is ni the neck and m tlie 
extixmities rxttpt m certain txlrcnitrx un 
usual and rcmirkablL mslnncis the exiicl 
point of fistulous coinmuiiicatinii inaj b< 
difficult to dimonsimlc as it max be iinpos 
ililc to sax whtre the nrlerx inds and tlie 
xcin begins Reconkd in the htiraliirc ir< 
exanipUs of such communications belxxoeii 
the carotid and jugular xts els the sub 
ihxnii xcs5xl the libial xe-sri tin bra 
tliial XX cl and tin mlracrannl xtssels 
The ultimate cffxcl of such nhnormal com 
muiiimtion- is to transfer bloml iimlcr nr 
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leria! pre^'^ure dircctlj into the \cnous bctl. 
with rcMihin" ^cnolls dilatation \Yhen these 
communication^ are located in the extrem- 
ity. cnpoi^cmcnt and dilatation of 'Uperfi- 
cial \eins may be cxlrcnic and may be 
accompanud by ulceration of the skin. 
Operations for the relief of supposed xarico'c 



Fic "t — Confcnital tcnusnrfoina of the band Noto 
llm ntarlrtl irilalaltnn of tho suprrfKial tbe 

tlilatnl ra<] at nrlrrt sixl tbc incTrasctl b-iirtb of ibe 
ri^lit railiiu and ulna 

ha\e been performed with almost 
dl'>.'i'lrous ri-iilts bernti'C of arterbi blectl- 
mj; from \tins Tlic afTectetl extremity may 
be larpir in circumfcrtnce and its Imncs 
longer than iho'c of its normal fellow (Fic. 
74) Tlic increase in the length of Iwoe is 
ascrilxxl to the improscil nutrition during 


the period of growth, particularly at the 
epiphyseal line, brought a\>out by the in- 
creased xascularity of tlie extremity. The 
decreased resistance to the flow of blocul 
from artery to \cin at the site of the fistula 
as compared to the resistance to the flow of 
blooil through the capillary bed elsewhere 
attracts a large xolume of blood to the fis- 
tula, thereby c.au«ing an opening up and 
dilatation of all scsscls nppro.iching the fis- 
tuhi The surface temperature of the ex- 
tremity may be increased, particularly in 
the neighborhood of the fistiiH. which is abo 
an expression of the Increased vascularity of 
the part. Blood withdrawn from a surface 
xcin m.ay be found to contain a considerable 
admixture of oxygenated arterial blood 
(Brown). This fact provides an authorita- 
ti\ c test for the presence of an arlerio\ cnous 
fistula As in csperimcnlal and traumatic fis- 
tulas the heart may be enlarged, and the 
main arlcry proximal to the opening may be 
dilated. 

The characteristic thrill and bruit of a 
tula ina.s be absent, but when present Ihej 
are moxl pronounced over the site of the 
^^luIa and arc propagated both dlstnlly and 
proximally along tlic course of the involvetl 
vein. Pressure dircctl.v over the opening 
oblitirates the thrill and hnilt, but pressure 
over the vein at any point proximal to the 
opening controls the bruit aKo, a fact which 
may lend to a mi'lakc in locating the exact 
site of tlic abnormal opening. The inlra- 
cranial fisliiln produces a bruit which can be 
heard both subjectivclv ami objectively. 

Treatment. — ^The treatment of hemang!- 
oma consists in excision ns promptly as j>os- 
siblc after birth to av oid further grow th and 
extension. In certain cases, because of size, 
the excision i> performed In multiple stages. 
Where Large areas of skin are invohctl graft- 
ing may be nccc^sar.v. .\boiit the face and 
head il max be found desirable to apply 
electric coagulation to small areas at re- 
pealed sittings. 

A cirsoid aneuTysm is cure<i by cxci-ing or 
chmlnaling by bsjation tbe abnormal open- 
ing or openings This may be c.xceedingly 
iliflicull and may necessitate the removal of 
large nias-,es of dilated xcssds in onler to be 
sure to include the abnormal openings, the 
exact site of v\hich may not always be ascer- 
tainable. When the communications lie in 


VASCULAR TISSUE TUMORS 


the bone ns jn the extremities ampiilalion 
provides t!ie onlj cure A hcm'itigioma of the 
bod\ of the sertebra has been kno\\Ti to 
respond fa\orabIv to ndnlion thernpv The 
use of a <!terihzed stctho«copc at operation 
nnv present failure to obliterate ah abnor 
mal openings As long ns a bruit is heard 
the heart of the trouble Ins not been climi 
nalcd Loss of blood must be a\oidod «ince 
a fall m blood pressure aviU in itself abolish 
the thrill and bnnt and thereby prevent the 
detection of the site of communication Fail 
ure to control all abnormal openings will 
result m a recurrence of dilated vessels — a 
circumstance which has led writers to con 
sider a cirsoid aneurjsm as neoplastic m 
origin 

CouRtAvocn EMmL HonviAN 
Rpfctfvces 

Pemberton J J and nl T II Consjrnital Arler 
io>enous Cnmt mi lenl ni < ^ ire (>\ncc & Ob>l 4C 
4 fl mfi 

lie 1 at It \bnorinn1 \ilcn4vei i>$ Commumca 
tiois Arch Surg tO-COl 10'>o ItiS 10i3 

VASCULAR TISSUE TmiOnS 
Blood vcsscK arc composed of an inner 
endolheJnl l/ning a fibrodistjc supportive 
framework contractile tissue' which is 
smooth muscle in the larger vc«els and 
pcricjles* in the capillaries and a rich 
plexus of sjmpathelic nerves Both benign 

various cleminls are rccogni/ed All arc 
compounded of several li^iues but each lu 
mor tv pc IS characterized b\ some special 
feiturc from which Us name is derived 
Tlie^ maj develop at anv ngc and irhtrtvcr 
blood vessels arc found but the groat ina 
jorilv appear in the su|)crficml tissues tarlv 
in life ind are often multiple 'Most of tlicm 
probablv tome from scgrcgilcil va«cii!ar an 
lagcn'’ which develop later than and sqn 
raU from the vascular vj stem nllhongh the 
tumor vcsscN usuillv contain circulating 
blood Ihe simplest tumor form is the eo;d 
lari; hi man jiojna If the capillaries arc 
width dilated into spaces the tumor is 
called c«i«rno»« hnnaiigioma If the com 
ponent vessels have smooth mu etc in ihcir 
walls the term tenons hemangioma i> ap- 
plied Fat and ettrava ciilar smooth inn cit 
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are sometimes associated If the stromal 
smooth mu'cie predominates the grow Ih is a 
vascular leiomyoma Skin leiomvonias’* mav 
cause attacks of paroxvsmal pam Tht vas 
cular tumors charattcrizcd In a dominniict 
of endothelial cells are called hemangwen- 
tlotheliomas '* Most of these tumors art 
malignant but a rare benign form occurs in 
infants The vascular tumors in wliith pen 
evtos predominate arc called hcmangiopcri 
eytomas The best known vanctv of these 
last IS llie glomus fiimor'’ ^ so callctl because 
it js an )j>pcrtrophicd canratiire of ibe spe 
ciabzcil arteriovenous anastomoses found in 
the hands and feet vvhich arc concerned with 
temperature control* The glomus tumor 
maj occur anv whore m the skin or beneath 
it blit IS commonest in the hamh c pccnih 
beneath the nail In spite of its sniall mz 
it frcquenllv oecisions parowsmal iltacks 
of ngoni/tng pain Onlv tvcismn will eiin 
the pain Otlitr superficial tumors occa ion 
nllv cause parow mil pain ” but it is com 
moncst with glomus tumors and kiomjonns 

Rarc}> the /irinai /7iop<Tie^<owm nnv di« 
plav aggressive growth and nutaslasi/i ^ 
but the more familiar mahgimnl tumor is 
(he ficmangioer tfoihclioma Mthough mim 
taming n basic tciultncv to form vascular 
tubes the malignant endothelial ctlK heap uj> 
within tht lumens and sometimes dommite 
the whole field Metnstnses occur frevh 
through the blood stream The majontv of 
the malign ml litmniigiocn lolhehomas art 
SsKWf) f}f ihrhirT a-ud sy^>xrJjrjal soft 

parts but thev cm arise in iimnv other nr 
gans and tissues The validilv of tin claim 
llial malignant fibrous and smooth inu<ih 
tumors arise from the walls of large blood 
vessels IS in question Anolhrr i>o s)I>)f 
txamplc of malignant vascular tumor i> fur 
lushed bv Knposi s distasi ' but it is qius 
tioinbic wlicthcr or not the elisiase l^ nco 
plastic. 

The clinical aspect and treatment of thcs» 
tumors V a rv so gnalU tint it wouhl Ik con 
fiioiiig to attempt nnv dogmatic "ummarv 
sialemcnts about them ” Almost all of llum 
gmw b\ infiltration at rates of speed cx 
txxmclv variihic even for (he «inic tumor 
at dintrent tmus All of the nialmnant tii 
mors and inanv of the benun ones art Ik-'I 
Inaltv! b\ excision but some iMiiign ones 
are belter dealt with b\ mdiollurapv bv 
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injection^ of sclcro«;ing fluids or lioilmg 
uatcr or by some coiiibliiation of methods. 

AimivR PuRD-i Stout. 
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WOUNDS 

Hemorrhage from a iioutidcd arlerj niaj 
be external and easily controlled by digital 
pressure, or it may lie conccalct! and rap- 
idly fatal, ns Into the soft tissues of the 
thigh folloivlng fracture or into the capa- 
cious thorax following a puncture «ound of 
the inaccessible innominate artery or into 
the abdomen following a stab wound of the 
iliac artery. Concealed hemorrhage should 
be suspwlid in a patient with a sttadils 
rising piil«c rate, an increasing respiratory 
rale, with air hunger, pallor, extreme rest- 
lessness. faintness and, finally, in rapid suc- 
cession stupor, diliriiim. unconsciousness and 
death Short longitudinal wounds of an ar- 
tery are Icsi dangerous than tratisscrsc 
wounds, and complete tlisision of an artery 
maj cause less bleeding than a tangential 
wound or partial ilisislon. AA’hcn an ntlcrj* 
is completely diiidtal. Ihe iiighly elastic 
quality of its wall causes it to retract into 
the tissues, tlicrtby diminishing the caliber 
of the \csscl and promoting clotting. Fol- 
lowing incomplete division, the same elas- 
ticity causes the edges of the wound to gape 
e\cn more widely, thus promoting bleeding. 

Tlic escape of blood into the soft tissues 
through an arterial wound may lead to Ihe 


doelopment of a large jiulsaling hematoma 
which exhibits expansile piibation and a to 
and fro bruit with a brief silent iiilcna! be- 
tween the two phases, licyond such an an- 
cuiysnml hematoma, pulsation in the ar- 
Urics m.ij be absent, the tissues may show 
a distinctly impaired circuhlion anil gan- 
grene may be imminent. If the wound in the 
arlcrt is imtnatiil the puKalitig swelling 
niaj grow progressively, larger, causing di-- 



ric 75,— Traiimalif nrlcrinTi-nniis fWluIa belween 
Irmors! rrsscU «lnc In n Rtinslinl soiintt The rirefc 
maria ihr* entmnrv ritr nf the hiilhl Nolc Ihe in- 
rTea.«c«l s«w of the uITnlrd FTtreniilt, U« dilalwl 
auperfiria! veins nnil ihe vain'ose iileer Im-Iuw Uie knee 
Tlie fommon femoral arlrrv on Ihe left was jrrralh 
ihUtetl as compaml with lhal on Ihe nghl. 

coloration. Ihiiiiiing am! finally destruction 
of the overlying skin with perhaps fatal 
hemorrhage I'rogrc'sive growth of a swell- 
ing also increases the danger of gangrene of 
the extremity due to interference with the 
collateral circiilalioti secondary to ])rcssiirc 
of the aneurysmal mas^ The localircd pain 
and tendenu'ss. the inerca'Ctl local lieal, the 
reilncss and infiltmtinn of overlying tissues 
may he mistakenly inteqireled ns being due 
to infection rather than In an aneurysmal 
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licmaloma. a mistake attributed to many 
masters of t)jc past, e^e^ to the douphty 
Pott and the testy Dupuytren. 

Wlicn a wound of llic artery iinoUcs the 
sem as %^e^, a traumatic aricHovnwits fis- 
tula is the result (Pig, 75) . The temporary 
profuse bleeding may be easy to control, 
since the blood from the arterial wound is 
shunted directly into the sein. The e\trem- 
jly besond the wound may swell to great 
sire as a result of edema of the tissues inci- 
dent to arterial pressure in the \enon5 bed 
Gangrene may develop, requiring amputa- 
tion of the extremity, or the patient may 


the circulation of the blood. It provides two 
rentes through which the circuhtmc hlood 
may jiass* Blood may flow Ihrougli the nor- 
ma! channels ns represented by the sjstcm 
of Iicarl'nrlcr.v-capiliary bed and vein, or it 
may traxerse a shorter circuit consisting of 
the hcarl-artery-fislula and vein fPig. 7(5) 
Because of the fistula the peripheral resist- 
ance in the shorter circuit ts eonsidernblv 
less than thcrcsisfartcc in the normal circuit 
Obxioiisly the extent of the reduction in 
pcriplicral resistance and the amount of 
blooil diverted through tlie fistula will de- 
pend on the sire of the opening. A small 



Tig 7C— o. DmgrnrnRinlic rrprc«cnlatioji of iJw circuHlion in llic prrw'nrp of n fnnonir flstufa, 6 fignUon 
of the ntlorj alone proMmal to Hip fiituli inciil.il*lv insilcs eaiiprpnc ln-mn-ip of iloer'ion of Hie mllaleral 
iircuhtion (hniugh (fie flxtuf-i lMr{« (o Hip fiearl, r, licnltnn of fite artpfr nnif ipin r«ii {<rpvpti( paricrene bwt 
clops not cure tlie rmtiiK 



die promptly from cerobr.il and myocardial 
anemia because of loss of blood and diver- 
sion of what little blood rejnninod on the ar- 
terial side through the fi-tulous opening into 
the venous lied. The characteristic thrill ami 
bruit are invari.tbl.t present althongh some- 
times dclnjed in appearance for diji» be- 
cause of shock and low blood pressure The-«c 
.are continuous through the cardiac cycle 
and not intemipled or biphasic ns in a sim- 
ple aneurysm. Thej arc markedly accentu- 
ated during S5 stole and are bc'l felt and 
beanl over the site of the fistula. 

A fistula, if large, inlroduees profound dis- 
turbance in the physiologic laws governing 


commiinimtion. not omt 3 nr 4 mm. in 
diameter, may cxi'l between peripheral ves- 
sels for years, and aside from the mild local 
di-tiirbaiicc due to the eonlinumis tliril! and 
bruit, no other efTccls tlcvtlop. The kargtr 
si7«l fistulas, from 5 to 15 mm. in ih.amcter, 
divert SQ large a volume of blood from the 
general circulation that startling efTccls on 
the circulatory mechanism are prmluceti. 
The iinmctliale cffc'cl i« a fall in general 
blood pres»urr and a marked acceleration in 
ptibc rale. Within a few days a gradu.xl n-- 
adjustmenl begins which uUimnltly leads to 
complete recovery of the systolic blootl jires- 
sure, and a gradual return to a normal pulse 
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nte The primarj factor in this rccf>\erj is 
an increase in the total blood %olume an 
increase ^^hlch lias been shoi%n eaperimen 
talh to be commensurate Mith the size of 
the fistula 

If the fistula is large closure bs digital 
compression bj operation or bj closure of 
the arterj proaimal to the fistula produces 
an abrupt rise m blood pressure and a fall 
in pulse rate {Fig 77) Reopening of the 
fistula causes a fall in blood pressure and a 
reacceleration m pulse rate These phenom 
cna u hen present are pathognomonic of an 
arteriovenous fistula as thej do not occur 


sistance and an increased distention of the 
arterial bed — uould lead to an exccssiioh 
high blood pressure were it not for another 
compensatorj mechanism Bv oierdistontion 
of the arch of the aorta the depressor fibers 
of the vagus are stimulated the pulse rate 
drops the cardiac output is reduced and the 
excessive increase in blood pressure is pre 
vented 

Another striking though not invariable 
feature of an arteriovenous fistula is the 
accompanving dilatation of the heart This 
dilatation is progressive and may cventualh 
result in cardiac decompensation and death 
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F’ff — Cl art illuslral nff ll c remarW le me lo blood pres^ «re an I fall in puke rale nien a femoral f 
tula |j closed bi <1 plat compress on and the fall in pressure anl rse id pulse rale trlcn the CsUiIa ij open 
features abMilulrl patl osnomanic of an artenovenous aneurism as compared to a s mph aneur^'sm 


m the prcacuce of other aneurvsmal dila 
latioiis 

The increase m general blood pro sure 
when a fistula is clo ed depend* on two fac- 
tors normallv mtiinalelv concerned with the 
mamttiniice of blood pressure (a) the 
elimination of the fistula forces the circolat 
mg blood to pass through the normal capil 
hrv bed tlius increasing peripheral resist 
nnee (b) closure of the fistula forces the 
volume of blood formcrlv diverted Uiroiigh 
the fistula and for winch compensation has 
occurrctl bv an increase m total blood vol 
umc into the general artvml bed The two 
circumstances — an incrtase in pcrif hcral re- 


The dilatation al o inv olv es the artcrv lead 
mg to the fistula and the veins bing both 
proximal and distal to it Flimination of the 
fistula bv operation causes a temporarv 
overdisicntion of the alrcadv dilated heart 
followed bv a gradual subsidence of the di 
latation The dilatation which la limited lo 
that part of the circiilatorv sjstem through 
winch the short circuited blood passes i*> a« 
cribed to the disleiulnig force of the greativ 
increased blood mass flowing through thc«c 
vessels and tlie heart bv wav of tlie fistula 
The volume of blood flowing through the 
heart is praclicallv doubled following the 
introduction of a fistula 
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Treatment — ^Temponn control of the 
hemorrhage m the period between In]u^^ 
and operation is cfTcctcd b^ direct pre«isure 
on the bleeding point prefer iblj with ster 
lie gaii 2 e bj digital pressure on the artcrj 
ibovc llie injurj or b\ the ipplicition of a 
tourniquet when fcT'ible The latter should 
be a\oided unless prompt operation can be 
undertaken since prolonged i<clicmn below 
a tourniquet faaors (a) permanent nerve 
paraljscs (b) gangrene due to interference 
with coHateral circulation and (c) infection 
in tissues damaged bv a lack of nutrition 
I igatjon of vessels in the presence of infcc 
tion unites the danger of secondarv hemor 
rhage due to destruction of the vessel wall 
and of the obturating thrombus In micro 
organisms 

■When feasible wouiuK of large arteries 
should be sutured prompllv after their in 


altd under a tourniquet and the wound in 
the arterv sutured or if this n imiK) sible 
the arterv should he ligated above and be^ 
low the wonml witli complete dnnion of 
the arterv if it is not nirtadv so divided 
If a tourniquet cannot be applied the ar 
terj above and below the htuntemn should 
be exposed throiiji separate incisions if 
nccessirv and encircling tapes should be 
applied but not tied to be (Irawn taut for 
control of hemorrhage in case of need Bv 
including in this teniporarv ligature a short 
segment of rubber tubing of the «ame dtam 
eteras the arterv mjiirv to the irtertaJ wad 
Is provenltd and removal of the ligature ts 
casilv cffcctefl bv cutting down on the 
tubing (Gordon Tnvlor) 

In operating upon a pul aliug hematoma 
or upon an arterial lesion with fnl i sjics 
of the upper thigh where a tourmqiicl is not 
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fliction before inflammation has set m (Fig 
78) This depends on being able to control 
the hemorrhage from the wound bv the np 
plication of a tourniquet above it or of small 
rubber shod clamps to the arterv pro\inml 
and distal lo the wound I me •'dk Ihrcadcel 
on verj fine needles and moisteneel in sler 
lie while oil is the suture materia! used for 
arterial wounds \Mien available hf|>arin 
‘should be admmisttred for forlj eight hours 
after suture 

Occasionallv in wounds involving lissues 
evmtiguoiis to a large arterv the arterv mav 
bt afTccted b\ a locahred sj n^m sunieicnl to 
compromise the circulation btvond Pen 
arterial svmpalheclomv above and at the 
site of the spasm m iv be effective but if 
not interruption of the sv mpathetic tnink 
governing the vessel lumbar or thoracic is 
mdicifriJ 

\ pulsating hematoma sliould be evncti 


applicable it is imperative to be able tu 
control h\ ttmporarv ligature 1 olh the e<*ni 
mon and the fvltrnnl iliac arterv proximal 
to the lesion The«e art best approached 
through an lacisioii along the lateral bnriler 
of the lower tliinl of the reetu« musih the 
arteries being txposetl bv riflectinn of tin 
peritoneum Tins inciMon al o permits in 
tcrniplion of the lumhir sv nip ilhi tics tn 
improve the ceillater i] circulation hv inripli 
cral vasoddatation (Gage) 

Ikcaiivc of its prngrisstve clTerls on the 
heart ami circulation an irtinnvincms fis 
tula shouhl hi ehimiiatcd If «un immeth 
ntelv after lafiiction tin arterial and venous 
wounds max be suturte! with resteiratinn ef 
the vessels If the fistidn is of rfctnl orit,iii 
defav in operating max K rfUins<JI«f (I) 
because small fistulas Iriul to Ju“v! sjxuita 
moitslv anil (®) because dthv faveirs the 
dcvtlopnunt of a rollattml circulation an! 
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diminishes the dinger of gingrene if hgition 
of the vessels is found necessiri 'Ulieneier 
diKtition of the lieirt has occurred ind al 
tentions in pulse rate and blood pressure 
occur on digital closure of the fistula one 
maj be certain that spontaneous closure is 
unlikely and that operation is nccessarr 

If it IS a fistula of some duration the \es 
scls may be separated and the wounds su 
tured or the rent m the arter\ mav be 
sutured through an incLsion in the \em 
which IS then ligated CMatas) Under no 
circumstances should the artery proximal to 
a fistula be ligated as for a simple aneurjsm 
(Fig 70) Because of the absence tif penph 
oral resistance at the fistula blood flowing 
through the collateral \essels would find its 
wa\ through the fistula back to the heart 
instead of into the tissues distal to the 
fistula and gangrene would me\itabl> 
occur The safest treatment consists m liga 
tion of all vessels leading to and from the 
fistula followed b\ actual excision of the 
fistula 

Prolonged rest and a slow return to work 
arc indicated after such excision Consider 
able myocardial weakness maj ha\e de\cl 
oped during the prolonged period of dilala 
tion and the cardiac muscle mas prose 
tcmporanls inadequate against the increased 
peripheral resistance and the rise in dias 
tolic pressure which follosv the closure of a 
fistula 

Pulsating Exophthalmos — Fractures of 
the skull insohing the sphenoid bone are 
occasiomlls accompanied bs partial rup 
ture of the carotid arters where it lies within 
the casernous sinus This is a sarielj of 
arlerios enous fistula which produces its own 
unique sjmptoms a gradualls protruding 
cseball which finally becomes fixed marked 
congestion and edema of the conjunclisa 
and numbness of the face and ptosis of 
greater or lc<s degree Subjccti>ch such a 
lesion produces an intolcrabh nois\ inlra 
cranial bruit from which the patient can 
nc\cr escape and which he feel, will drne 
him mcane if it cannot be controlled 

Immcilnte treatment consists of com 
plele rest m bed limitation of fluids and 
no straining or effort not e%en at stool 
Pressure o\cr the common carotid arlerx 
applied thrice dail^ promotes closure b\ 
thrombosis at the site of communication 


Opemliae treatment consists in ligation of 
the internal carotid arlerj cither through a 
tran5\crse incision m the neck or intn 
cnnialh as ad\ocatcd bj Dandv The dan 
ger of hemiplegia due to cerebral ischemia 
prompts certain precautions Simultaneous 
ligation of the jugular a cm is considered 
mandaton b\ Alakins and others Keegan 
first ligates the common carotid arlerv thus 
providing collateral circulation through the 
external carotid arlerv followed subse- 
qiientlv bv ligation of the internal carotid 
arter> if all symptoms do not disappear 
These ligations mav be performed with the 
patient under local anesthesia and the ligi 
lure mav be removed if evidences of cere- 
bral ischemia appear te somnolence un 
consciousness or hemiplegia numbness and 
convulsions on the side of the bodv opposite 
the bgalion 

Ligation of Arlenes— In the hgation of 
large vessel* the application of a ligature 
suflicientl} tight to close the lumen mvari 
nblv causes death of the tissue included in 
the ligature (Halstcd) Healing occurs bv 
(.mclopmenl of the ligature in fibroblasts 
and the substitution of fibrous tissue for 
the desilalized wall within the ligature If 
a fine ligature is applied to a \ essci in con 
tinuitj the repeated trauma of capansile 
pulsation against a flaed point mas result 
in rupture of the desitalized sessol ivall at 
the point of ligation A heasier ligature re 
duces the possibilits of erosion of the ses 
set wall Acoordingls one mav to ads outage 
graduate the size of the ligature in proper 
tion to the size of the sessel to be ligated 
(Held) In ligating the abdominal aorta tor 
L-sample one siould applj a tape ligature 
or a strip of fascia lata about % jiieh m 
width The best protection against fatal 
erosion IS ligation of the vessel at two 
iromls and division of the vessel between 
the ligatures I ollow mg division retraction 
of the divided ends occurs and the force of 
eadi pul'^tion is no longer concentrated on 
a fixed point blit IS dissipitcd with each 
pulsation over a wider area through elon 
gallon and expansion of this thickened rc 
traded end "Moreover ligation m confmu 
ilv IS frequentiv followed bv re-estabhsli 
mcnl of the lumen nullify mg the desired 
effects of such ligation 
In ligating large arteries one must alwavs 
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consider ^^so the nccessitx of imintiming 
n proper b^hnee between the artcrji) and 
xenon's s\<;tem<! In «imtiUanoond\ lijjatinp 
tlie xcm as well as the artcrx Slalisticallv 
Sehrt and Ileidrcich ln\e demonstrated the 
lessened incidence of gangrene following 
ligation of arterj and xein ns compared to 
the ligation of tlie artcr> alone a fact cor 
roborated cxpenmcntalU bv Brooks If dm 
Sion of the arterx is followed b\ pulsation 
m the dtstul stump the \oiii need not be 
ligated siiue there is alrcadx an abundant 
collateral circulation (Pemberton) If the 
dmsioii of the artery is not followed l»s 
pulsation in the distal stump the \cm also 
should be ligattil in the hope of iinjiroxing 
circulation besond the dnided arlcrx In an 
increased resistance to the return flow to 
the heart of the collateral circulation 
Before the ligation of major peripheral 
irtcrics blocking the lumbar sxrapalhctics 
m the case of the lower extrcmilv and the 
ccr\ icodorsal sxmpathctics in the case of 
the upper c\trcmilj has been ndxocalcd as 

I means of increasing the collateral circula 
lion The xasodilatation that accompanies 
such blocking max be sufficient to prexent 
gangrene The blocking is cfTectod bx the 
injection of noxocam followed 3 to o 
cc of Oo jicr cent alcohol (Gage and 
Oclisner) 

^^llh reference to the carotid xcssels one 
ma> bgalc the internal carotid or common 
carotid m children and xoung adults xxilh 
impunitx but in old adults hgation of the 
carotid should inxanahlx be accompanied 
bj ligation of the jugular xcm also 
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OCCLUSIVE DISEASES OF THE 
PERIPHERAL VESSELS 

I KAANAUDS DISCVSE 
(See section on Uaynaxul s Dtrcare) 

Ii TIIUOMBOANGIITIS OiniTFUANS 
( Endartenitf Obhtcranr of IT iTiiitcr/er 
(1679) Presetiile Juientle nr Spotifaneau* 
Gatigrrne liurryers Disease) 
Thromboangiitis obliterans is an occlu 
sixe distasc of both arteries and xcm« oe 
cumng most conspicuoiislj m cither upper 
or lower c\lrcmities where il max he re 
sponsible for tlie maddening pam of i<chc 
nun stubborn inftclions or gangrene The 
same occlusixc process has been dcseriheil 
as occurring in the xcssels of tlu brain the 
heart the kidncx and the mleslmca Al 
though slowlx nnd insidiouslx proi,ressi\e 
iiid usuallx culminating m gangrene or 
death it is cliaracltrirul bx remarkable 
ilironicitx with prolongid rimi«siniis nnd 
occasional npparentlx permanent ncox cries 
Its frequent occiirrcucc m xoung male adults 
gixtn to ixrrcs i\c smoking nml its cxtnmc 
rants in females carlx suggisltd tobacco ns 
an ctiologic agent Additional cxjikuct how 
exer absolxcs lolnceo ns tlie pnmnrx cause 
of the disease but as an excitant of the 
sxmpUhctic ntrxous s\vicin tolnero max 
cause contraclion of blood xcsscls ninadx 
jxartmllx occhulrd and llicrtbx nggraxntc 
the deleterious effi'cts of such partial otchi 
Sion (Coder) Smoking bx patients xxrth 
thromboangiitis gcnorallx rc'UilU in de 
creased piriphtral cutaneous temperatures 
an iiicreaseil pul«( rale nil tlcxnt«l bloo<l 
pressure nnd n decreascil oxxgcn «nlunlion 
of the irttrml blood (1 licis Irrelnnd) Orig 
inallx Ihoucht to be limiteil to Ihi Jewisli 
race lliromboangulis has since been dc- 
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scribed in Gentiles Orientals and Turks A1 
tlioiigli tobacco 'tlie ingtslion of ergot and 
some ob-ciirt infectious agent haae been in 
\okcd as probable causes of llie disease no 
definite etiologic agent is known at present 
rpidcrmophj losis is said to ha\e an clio 
logic significance (Thompson) 

Palhologicalh both tlie large and small 
\cssel-. of a liml) — acins as well as artencs — 
maa show \nnons stages of cellular thicken 
ing and proliferation of the inliina nsso 
ciattd nltinialth with throml limited 
to certain portions of the \ascular tree 



f C “n — Injwi n of tJ (• nrtrnal Irw m an ampu 
iRlwt rstrc« m a «( 0 m I' an" I < ol t tew « 
ill lotral nc tie rrii rl.nl le leiel {nrnt of colbleral 
»e<vU Comiiare will fj! SI fneiclerl) 

Subvctpunth this riot hivotius orgaiiiml 
new Msscls p«rnicalc the ocrlndiiig mass of 
fibrous tissue and tlic lumen is partialis re 
stored III tlie lower extremils llic obhtem 
lisc p^oce^s mas extend ns bigb av llii 
IKiphleal and femoral se<sils but iiiibkc 
nrl<rioscIiro''i«. it eloss not extend imifomils 
lliroiiglioiil tlie peripheral sascular brel In 
the larger scmcN occlusion alternates willi 
jiatencs ami one ma\ finel in a giseJi 'es 
«tl all slave's of throinboMs from a fresh 
soft clot to a completelv orgnnired reran 
nulateel thnimbiis 


As the di>ca«c ndennees there dee clops 
al o an cxlcn<nc ptrnascular fibro'is m 
\oUing still arttre and nerve, all of winch 
ma\ become matted together m a fibrous 
cord It is probable tint tins involvement 
of the nerve m a chronic fibroblastic inflani 
mntor\ process accounts for the cxcruciat 
mg pains to which mcIiiiis of this disease 
are occasionallv subject Proceeding jinn 
IKiisn with the occlusion of the larger \e« 
sols b\ intimal proliferation and Ihrom 
bo-<is there develops a collateral circnhlion 
(I ig "79) which for varving periods of tune 
provnks an adequate circulation for the 
ordiiiarv nutrition of the part below the 
oeehjsion and undoiibtedlv [icips to explain 
the great chronicitv of the di case anti tin 
dclav in the development of gangrene 

Svinploms and Signs — ^Ihe subje'clivt 
and objective svmptoms of tbrnmboangntb 
obliterans arc those common to nulntionnl 
ischemia of whatever origin Subjtcliaels, 
the most frcipunt svniplom is pain varying 
from slight ili'conifort m a foot or kg— at 
times mistakeiiK allribulcd to fialfoot van 
to e veins or arthritis— to an intolerable 
tlenioraliring pain for wliuh onh anipula 
tion provides relief In some patients com 
parativc comfort is secured onlv bv com 
picic rest and tin slightest exertion pro 
duces painful and inenpacilatmg crimp ’ 
sonitimics located in the lota ankle calf 
and even tliigh This sequence of painful 
limping nccompanvuig exercise with relief 
from pam when al re t is known ns infer 
miffrnf claudication anti is pmliabh rcUlctl 
to the greater production imoinplele n 
iiioval anel tberifon increased nctiimtila 
lion of lactic acid in anoxemic ami ill nour 
ished tissues 

In other patients fair comfort is cxpcri 
jiiccel during a tlav of bmiled exertion but 
Iht night IS nppnmbvai xvilb tlrrad bican e 
of the terrors of so-called rest’ pam re 
litved at times onlv bv Iving with the 
altecleel leg hung over the sitlc of the heel 
Us at* ewee elunng inoelerwie exercise i« 
ascribed to the assistanec to circulation 
wliieh comes from muscular compression of 
the bfger veins 

Ollier painful sensations of ihromboan 
gulls are dtsrnbid ns a sorent^ss an aching 
in the muscles i ptrsistenl and unctasiiig 
burning a numbness or just cohlncss of 
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the tots fool or loN\er leg E'i‘i\ nnd exces 
si\c falJgnbilitt of the afTccted cxlremilj 
nn> be an earlj SMiiptoin 
The objeclitc signs are no less char'icler 
istic ind if properU sought for and ob 
ser\cd should pre\cnt such erroneous diag 
noses as fallen arches rheumatism and sub 
cutaneous infections Farh in tJie course of 
the disease there appears the phenomenon 
of cadaeenc pallor on ele\alion of a limb 
aboie the cardiac le^el and deep reefnessor 
c\ano«is on standing erect When associated 
with absent pulsation in the posterior libial 
and dorsalK pedis arteries (Ins phenomenon 
of pallor and rubor depending on position 
IS diagnostic of an ocehisiNt \ascular dis 
ease and the degree of such pallor and 
rubor roughl\ mdirales the decree of \as 
tular occlusion So rlosele do the redness 


lai^e calloused areas and small areas of drs 
gangrene (I ig 80) Small -aimlosilies along 
the line of the superficial \eins prohabh rep- 
resent in\ol\cmcnt of the aaUev m the 
course of the aims V^asomolor jihcnomena 
such as sudden pallor in one or more digits 
accomptnicd b\ numbness or dull discom 
fort inav occur folloniug tapo'yijre to cold 
and ma\ disappear enlirch following mas 
sage and heat Fdima occura. m the late 
stages of the chronic t^pe of disease and 
occasionallv carle m the acute l^^)c in 
which gangrene is an earU deeclopmcnt re 
qmnng amputation Ainputitmn through an 
edematous area is absolutch eontraindi 
calcd as it results m a non lualmg luinii 
and tcampulnlinn is im amble necc sare 

Comm VNOER Emu 1 HoiMe\ 



and pain suggest ujfrctmn that the ihag 
no IS of a dcc{i sealed al)«ee«.s is <oni< times 
crromousle made for \eliich an ill aeleiscel 
operation is performeil and from eehicli non 
he ding eeounds result Similarle sfiglil in 
juries such ns bli Itrs from shoes or cuts 
from paring the nail and accidental nbra 
sions result in non healing eeotmil Such 
breaks m the prolcclion afforded be the 
skin permit the eiitraiice of peoceme organ 
isms into poorle \n«cularizeil and thtrrforc 
poorlj nourished areas resulting iii gnat 
accentuation of all semptouis parliciihrle 
pain Non healing infected eeounds arc fre 
quentle the prcHiursors of gangrene 

Pldcbitis of the eupcrlicnl ecins i ron«id 
cred be Buerger ns one of the charm terislic 
features of this disease Ollier called 
trophic lesions rnae eleetlop such n« sinl 
loes indolent ulcers lieperlrophied toe naiU 


III AUTI IlIO'^Cl riiosis 
Arteriosclerosis i an important can e of 
circiilalore elislurbanccs in ndeniicing age 
due to a «lo'\Ie progrcsMec narrow itu luel 
obstruction of the peripheral ets els largele 
through a proliferaliet oeorgroeeth of the 
iiiliiin and degcneratiec changes character 
i/ed be the dtposilmn of fnlle anel ntliero 
mntoi't material m the arterial wall Srar 
tissue and calrnre'ous deposits replace tic 
falte depo Us and the ees el loses Us nor 
mal clasticile I he fomicrle jlastic ecs*el 
litonus prtgres ivele more ngul and more 
coulraclcel mrrcasmg stagnation of the 
blood stream folloees niul e are mg degrees 
of thromlxisis occur to tiicreasr the narrow 
ing of the circuhlore bed 

These chances are sere sloeelv though m 
ce liable progressiec and unlike ihrombo 
angiitis obliterans take phet more uni 
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fornilj throughout the pcnphcnl hoil (Fig 
81) The colhtenl circuhtion is minimil 
Tud remissions rirdi occur 
The usuil symptoms of ischcmn ire pres 
cut paresthesias and numbness of the digits 
scnsitneness to cold intermittent claudici 
tion appearing after shorter and shorter pe 
nods of exercise intolerable jiains while at 
rest non healing fissures and wound stub 
born infections the trophic changes of drj 
skin calluses and h\pcrtrophicd nails pallor 
on elevation rubor in the dependent posi 
tion and absent pulsation m vessels all 
make their appearance in greater or less dc 
gree over a period of months — sometimes 
vears During the period of progressive ar 


been ascribed to anemia of the spinal cord 
rxpcrimcntnl confirmation of this cxplana 
tion has been dci clopctJ hv Itcichert who 
was able to produce the «amc evidence of 
weakness and intermittent claudication m 
the legs of dogs b> ligition of the abdominal 
aorta or of the lumbar segmental arttrus 
that supplv the lower portion of the spmal 
cord Reichert was aUo able to produce uni 
lateral claudicalion bv unilateral occlusion 
of the lumbar segmental arteries This svn 
drome should be borne m mmd in cldcrh 
persons witli marked arteriosclerosis and a 
liistor} of mtcrmillcnl claudication m flu 
thighs but without marked evidence of pe 
nplicral vascular occlusion 



81 — Inject o f ll e ariencs (a) of the nonnal vascular bed an i (b) m arter osclcros s show rg Ibe 
cli sure of tl c Inree ><s^ls on 1 the absence of a eolbteml bed Compare ilh Fg "0 (He cl erl ) 


ll rial occlusion the patient ninv secure com 
fort onlv bj progrc<sivcI\ restricting Ins 
activities within the limits of Ins circiilalioD 
All occasional arlcrjo clerotjc patient 
encountered whose complaint of weakness 
m the thighs coming on after walking a 
short distance accompaimd hv cramps Iim 
ited to the thighs or a feeling of tightness 
m the imistlcs of the legs suggests pcnpli 
oral vascular occlusion I xamination of the 
vessels however shows pul ation to be pres 
ent though m diminished degree nssocialcil 
with definite neurological tlisliirharicos such 
ns hvperactivc reflexes and diflicuUics with 
sphincter control Rointgcnograms of the 
ptKis will reveal marked nrlerio elero is of 
the n! domiunl aorta The «\mploms lave 


Dmhctic Arleriosclerosi’s — ^The underlj 
ing pathologic changif; occurring in gangrene 
compheating diabetes arc (1) a more or 
less advanced artcnoscJcrosis and (S) tlirom 
bo IS in nireadv diseased vessels bv the m 
troduclion of mfeelion through abrasions or 
minor wounds of Iht skin Ilciice tlic ex 
Iraordmnrv care that imi t he devoted to 
the feet in the eldcrlv diabetic patient o 
as to avoid injtirv or chafing and thus { re- 
venl the entrance of organi ms into tis ms 
ill prepared to combat them htii gangrene 
occurs on an arteriosclerotic basis niupula 
tion must be done at a higher level than 
when the gnngrinoiis proce s is largelv due 
to infection hen gt»od pulsations are pres 
(lit III the fio tinnr tibial and dor alis piths 
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nttcnes gingrcnous digits bo nmpu 
tiled localK m the hope tlinl control of the 
diabetes by insulin \m 1! arrest the infection 
and permit henling Adeqinte draimgc of 
inrccted fiscial spices supplemented bi 
control of the dfibetes maj completely nr 
rest the process 

CoMMANDFR EltlLE IIotMAV 

IV SYPniLITIC EXDARTFRITIS 

Occisionallv \\idespread changes ^\hich 
ire directlv attributable to siqihilis occur in 
the arterial will of comparitivcly \oiing 
persons Marked round cell infiltration of 
the media fragmentation and destruction 
of the elislic hmellae o\crgrowth of the 
intima and finillv secondary llirombosis ire 
noted all changes which eventually obstruct 
the lumini of \tssels md produce the clnr 
nctenstic signs and symptoms of Msculir 
deficiency In addition to the usual treat 
mtnl of peripheral Msciihr occlusion which 
nmU be outlined presently treatment of the 
ciusitne factor syphilis is in order 

\ ISOSPASir COVPLICATIVG ARTERIAL 
OCCI USION 

An important feature of peripheral \nscit 
hr disease particularly Ihroniboangnlis 
which has led to profounil modification of 
Its treatment in the past few a ears is that 
in many instances diminished circulation is 
due as much to functional occlusion by \aso 
constriction as it is to organic changes in 
the arteries This \ isospasm apparently in 
voUcs not on!\ the parlialK occludcfl acs 
sols but also the collileral vessels It is con 
sidcreil to be a rcfhx response to noxious 
impulses has ing their origin in the infiam 
malora process maohmg the nrlcrics and 
tlic acoompaining mr>cs ^nsonlolo^ phe 
nomena such ns sudden pallor in one or 
more digits mimbiu s and <luU di«tomfort 
may occur after exposure to cold and may 
disippcar cntirrK after massage and heal 
treatment The clo c rtsimblanct to the 
Msomotor ilislurbinrcs of Ravnauds dis 
ease has made it (lifiiiult at times to staU 
whether a gi\en condition should be cla«si 
fitd as one of well ndsnnccd Rasiiauds di> 
order with incipient gangrene or ns a cast 
of early Ihroinboangulis which is in ll c pro- 
gangrenous stages 


Mona tests hai e been dei i«cd to ascerlam 
lilt degree of aasopasm complicating nr 
game occlusion Tajihoid Mocme ndmmis 
tered inlnacnousK pro<luccs a chill and 
feter and generalized sasodilatnlion incliid 
ing till affected oxlronuts The temperature 
of the great tot as determined with a Tacos 
dcrmalhcrm sines nor/nalh from ‘50" to 
33° C the oral temperature being 37° C 
In Mscular occlusion the temperature of the 
toe may be as low as 20° to ®5° C Aftir 
the administration of laplioitl \accme the 
oral temperature maa rise from 37° to !fl° 
C but owing to the ansodihtorv iffocl of 
generalized fc\cr the ttmperature of the 
toe may rise from 2a° to 30° C Tins m 
dicalcs a marked degree of \nsospasm 

Spinal anesthesia will release the M'^con 
striction imposed by an ovcraclnt sMiipa 
(Iictic system Paravertebral block of the 
lumbar ganglia following injection of novo 
cam will also interrupt the synipalheljc 
nerves to the lower extremities as will also 
the blocking of peripheral nerves witli novo 
cam 

The simplest method available is that 
described by Landis After the skin tern 
peraUire of the great toe Ins been taken 
i)otli arms arc immcr ed for thirtv five mm 
ulcs in an arm liath of water at a Icmporv 
lure of 43° to 45° C Gencralircd \a odili 
tnlion is induced and the tcmperalurc of 
the toe l^ again taken after ten minutes 
If the {hpitti timpcntiirc risct above I-*® 
C organic occlusion of the blood vessels 
IS dcfinilcK excluded If tlie digital Ictn 
pcratiire fails to rise or rising fads to reach 
32° C the presence of organic obstruction 
IS indicated In the presence of other evi 
dtnees of organic occlusion the degne of 
vasospasm is determined by the degret of 
rise 111 the temiicraturc of the big toe which 
occurs following warming lie hands 

TRCATItlAT or I rUlRlIER \L 3 \SCUL \U 
OCCI USION 

Certain general precautions must 1 c ob 
scrvnl bv even patient Never again shoiiM 
he disrvgard the c facts that bis nrlcncs 
arc dogged llial hK onlv 1 opt ( f avoiding 
niriputntion lies m beifi„ able to develop a 
collateral circulation sunieicnt for onlinarv 
ncciK and that le mu«t K content to n 
strict liiA aclivitv v illun the limits of the 
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a%ailable circuhtion Chilling of c^en a Iim 
itcd part of the body is dangerous, cold or 
chilled hands or head will e\oke \asocon- 
stnction in the feet, just as a asodiKtation 
of the hands produces vasodilatation of the 
feet Each time such \asoconstriction occurs 
some permanent damage to tissues maj re- 
sult bj precipitating an evlension of the 
existing thrombosis The patient is in 
structed to \\ ear w arm o\ ershoes preferably 
fur lined and fur lined leggings m seaerely 
cold weather Varm glo\es to a\oid chilled 
fingers and the proper protection of the 
head, ears and neck are stressed Woolen 
•JOcks and comfortabh large shoes should be 
worn loo«eh laced oaer the dorsum of the 
foot 

At the first recoirnilion of a vascular disorder allen- 
lion should be directed tonard niepculous care of the 
feet yarding them against trauma against injury 
while nails or corns arc being pared and against the 
injur) of ill advised minor surgical procolures such as 
the opening of a suppo^ abscess The skin is washed 
dail) gentlv dried and rubbed with lanolin SLght cola 
or abrasions are washed with soap and voter dned 
and cohered with a small sterile dressing The use of 
strong antiseptics such as iodine lisol or cresoh u id 
terdicted instcal a 1 per cent aqueoos solution of 
gentian violet is presenbed for I ome usUT Aas injury 
or abrasion iioweier slight, should be under a phjrs 
icians care until heated \d infected wound re<|Uire3 
careful supervision and rest in bed until healed 

The patient with thromboangiitis has a diminished 
blood volume and an incrcMed blood viscosit) Everv 
effort should be made to increase the volume and 
dimmish the viscosity by the ingestion of a brge 
amount of water S or 4 quarts daib by actual nieas- 
TTremeul and dailv charting For the acutch ill patient 
requiring 1 ospitaJizalion Gilbert finds great help bv sd 
tmnislenng SOO ee of a 5 per rent solubon of sodium 
chloride inUavenousl) ever) oilier da> for several 
weeks Repetition of the course ma> be in order after 
an interval of one or two monllis 

The patient is taught by actual observation the op- 
timum position in which the foot is neither too pallid 
because of loo great elevation nor too cjanntic be- 
cause of too great dependenev (Reid) Superfiaal 
veins should be neither collapsed nor distended ^Vben 
I)ing down the patient should attempt to approximate 
this optimum position and when silting he should ele- 
vate ins legs on a chair in front of him whether at 
home IQ bis office or out nding 

V Buerger s simple exercises should be performed two 
or three limes a dav elevation of the foot for one 
minute a bonzontal position for three minutes and a 
dependent position over the edge of the bed for two 
minutes ■\\hen the leg is in a honzontal or dependent 
position the toes and ankle should be flexed thus aid 
ing the return flow of blood b) the muscular compres- 
sion of veins The patient is cautioned against standing 
in one position and when it is necessary to stand he 


should move his toes and ankles constantly to assist 
the circulation 

Optimum nutrition is mandatorv The patient should 
be given explicit directions concerning a bigh vitamin 
diet containing plent) of fresh uncooked v ^tables 
and fruits butter and milk hahver oil capsules brewers 
yeast tablets and lemon juice are prescribed If the 
patient has a low blood pressure the basal metabolism 
^mle IS determined thyroid is administered if the rale 
ts less than minus 5 Anemia is corrected by llie neces- 
sarv nutritional elements including liver and iron 

Tobacco in any form is absolutely prohibited Ex 
penmeots on normal subjects regarding the effects of 
smaljBg have shown a decrease in penpheral blood 
flow ranging from 57 to 83 per cent, with a corres- 
ponding drop m peripheral skin temperature t1 e aver 
age drop being 53* F and the maximum drop 15A* F 
I A slowing and actual stoppage of blood flow in the 
capillaries of the nailfold have also been observed 
(Lampson ^^rlghl and Moffat) 

The patient is taught the value of producing twice 
daily a generalized vasodilatation by immersing the 
arms in water heated to 4o» C or 108* F (Landis 
and Gibbon) The same vasodilator) effect raav be 
obtained b\ the appheabon of an eleclnc heating pad 
over the abdomen for thirtv to «nty minutes onec or 
twice a dav (Ungbl) 

Additional roeasurw depend on the compIieaUng 
features of the vascubr occlusion The patient with 
threatened gangrene in toe or toes ant) with a painful 
open wound must be pul to bed pteferaWv in a hos- 
pital and kept there until the cnsis is post or the 
wound has healed As Reid suggests such a patient 
can well afford in onler to save bis hmb and prob- 
able his hfe to spend sis eight or twelve months m 
an effort to restore his vascular eqmhbnum ^anoui 
measures are available liefore resort is made to radical 
treatment bv amputation 

Intermittent venous hvperemia producer! twice dailv 
for thirtv minuirs bv the alternate inflabon an I de 
flaliOD of a blood pressure cuff applied to the thighs 
as dcscnlied bv CoIIens AVilenskv and de Takals, will 
have a benefoal effect Tile pressure of the inflated 
cuff should not exceed the diastohc leveL and the 
length of isflaLon should be determiaed h\ the ap- 
pearance of defimte rubor in the foot, usually wiUun 
two or three minutes The period of deflation should 
be double Ue penod of inflation followed by one 
nunute of elevation of the limb The average cycle 
would then, be two minutes of compression three 
minutes of release and one minute of elevation 

Intense pain may be controlled bv crushing sselecled 
penpheral nerves exposed under local anesthesia The 
^poslenor tihial nerve the deep and superfiaal peroneal 
nerva and the sura! nerves may be crushed singly or 
in combination The exposnre and crushing of nerves 
should never be done in the presence of lymphanplis 
nor near areas of phlebitis and should be done with a 
minimum of operative trauma (Smtlhwick and )Mutc) 

In the presence of both artenal occlusion and large 
vaneosiUes of the superficial saphenous svsUm anph 
enous Egation and mjeclion of the veins with 20 per 
cent salt solution mav give beneficial results 

In a patient with marked vasospasm permanent to 
teinipbon of the lumbar sympathetic chain may be 
effected either by operabon or by injection with Oj 
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per cent alcohol (Flolhow and Rcieherl) The efficaq 
of such a procedure should first be determined by 
temporary mtcrruplion of the lumbar sj mpathetic 
nerve* with no>ocatn Tlie degree of comfort and in 
creased range of talking obtained b> such a temporat} 
intemiption are sometimes remarkable The mtemq>- 
lion ma) be made permanent by the injection of 1 or 
2 cc of 05 per cent alcohol 
The injection of Ivplioid \accinc to produce saso- 
dilatatiOR u conlraiadicaleti in advanced artenosrIerMij 
because of the danger of ihromlmsia during the penod 
of penpheral ^asoconslnctlO^ that precedes Uie fever 
and dilatation (Allen) For a joung adult with throm 
boangiitis it is an escellenl nginl if performed with 
the patient in a hospital bed preceded by nettle vaso- 
dilatation through oierlieating In (he first dose S5- 
000 000 bacteria may be pven increased bj 50 000000 
with each dose until 3QOOOOOOO are given nt a time 
Injections arc given at intervals of four to sc>en da%s 
until 6 to 8 injections haie been given The course 
maj lie repeated in ti\o or three months The patient 
should be ailniitted to the hospital for at least a day 
for each injection 

The treatment of inadequate rirculation in the ex 
treniilies h> alternate suction and compression as de- 
\ eloped by Lnndis Reid and Ilerrmarm seems to have 
its greatest usefulness in acute artennl occlusion due 
to embolism Hie improvement in appearance and com 
fort of an isciicinic limb when placed in a special bool 
(the pn>aex bool) designed to provide alternately neg 
ative and positive pressure is startling ItJ ellicacy in 
lliromlMnngutis has not lieen clcarlj dcmonstrolcd 
oUhough 111 the absence of open Infeclnl lesions or of 
ncliie Ihronilmphlcbitis it ranj provide some improve- 
ment Its use IS con(raiiidica(e<{ in the presence of open 
infected areas as the massage of infiamod tissues 
causes uni* arable pain and lends to a spread of the 
inflamniatiou Definite though often (emporao im 
provement has lieen dcmonstrsteil after its use in ar 
terioscicrolic ischemia Caution is agim indicated in 
the presence of open infected lesions 

Reasoning that the failure of the pavaex boot to iro 
pjvfv cnvtn bft vTtr noiy lx: dent Ax efs onrAnVfr A» m 
fluenee already obliterated channels a suction on I 
pressure chamber was dcvelopctl for 8pjlientnm to the 
thigh wlere vessels arc supposetllv more rasih in 
fluenced by cslwnal forces (ilolman and Scliulte) 
^\llhm the cjlindcr pressurro of +30 to +50 nun 
^nd —CO to —“0 nim of mcrcurj arc altemalelv 
proiluccd everj five seconds The cvlindcr can be ap- 
ph«l to the thigh nithoiil 1 arm or piiin in the pres 
once of open lesions on tlir toes or feet and has been 
found more cfTeclivc tlian tlie pavaex boot in improv- 
ing comfort and nrculalion 
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ER^ THROHELALGIA 
{Functional Ilyperemia Wcir Afitchells 
Disease) 

Ervthromelalgia is n nre 'jffeclion usually 
of the feet characterized bv pain dushing 
and local heat made far \torse if the parts 
hang down It is attributed to e^ces«i\e 
s a’sodtKtnlion and is thought b\ «ome to 
be the opposite of Ra\Tiaud s di ease Full, 
bounding pulsation nia\ be feU m the \es 
sels of the affected foot The skm is flushed 
and warm Eleialion and the application of 
cold are the known remedies The condition 
warrants consideration onl\ to caU attention 
to the fact that peripheral sascular occlu 
Sion IS also nccompanied bv a painful rubor, 
but the affected part is cold not irarm both 
objective!! and subjects ely On the theory 
that it IS a disturbance m the simpatbetic 
control of the blood ve«els Reichert has 
abolished their control b\ alcoholic injec 
tion of the lumbar simpathet'C ganglia with 
definite improaement in comfort 

CoaCMANDER ElkllLE HoLMAN 
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AMPUTATIONS IN PERIPHERAL 
VASCULAR disease 

VTien amputation is found ncce«‘!ara for 
intractable pam or for adiancing gangrene 
the choice of a site for such amputation is 
a difficult matter 

"Much depends upon the cause of the gan 
grene nhether enlirelv eirculatorv in origin 
or due to a combination of mfcction and 
lascular occlu«ion (McRillnck) In the 
presence of advancing infection dclav in 
amputation mav be fatal The site of ampu 


talion is usuallv above the knee On the 
other hand in a case of gangrene and m 
fcclton limited to one or two toe's with a 
palpable popliteal pube the toes are ampu 
tated locallv and accessorv measures as al 
readv described are taken to improve the 
circulation 

In gangrene of the foot vnthoiit serious 
infection and with a palpable popliteal puLc 
amptttatvon below the knee mnv be at 
tempted although it must be recognized 
that such an attempt is unsuccessful in 
about SO per cent of cases l^hen the pop- 
liteal artery is not palpable a Callander 
amputation through the femoral condvles 
or preferably a very low thigh amputation 
mav be attempted if vascular occlusion is 
due to arteriosclerosis If due to thrombo- 
angiitis the collateral circulation may war 
rant amputation below the knee Clots 
found at operation m the mam vessel mav 
be removed bv the introduction of a «oft 
rubber catheter through which salt solution 
Is introduced and the clots washed out 

Assistance in determining the site for am 
putation mav be gained through the hvper 
emic test of Afoschcowicz The affectwl limb 
is elevated long enough to obtain pallor of 
the skm A broad clastic bandage is applied 
as high as possible and sufficienllv tight to 
obstruct the arterv This remains in place 
for from three to five minutes Wlien it is 
removed a hvperemic blush spreads rapidly 
down the surface of the thigh but onlv 
wilbiD the well vascularized area Pallor 
persists where the vascular supply is inade- 
quate Amputation should not be earned 
out through anv pale areas of skm The 
Moschcouicz test should neter be performed 
in a limb deprived of its circulation evcepl 
under conditions which permit immediate 
amputation The test mav precipitate or 
greatlv accelerate gangrene 

In performing amputations for gangrene 
or incipient gangrene the use of a tourni 
quet IS absolutely contraindicated (1) be- 
cause of danger of traumatizing alreadv di^ 
ca'sed vessels and precipitating thrombo is 
at the site of compression and (2) because 
of fear of causing death of tissues alreaily 
deprived of adequate nutrition The great 
eat gentleness is observed m handling tis 
sues and individual bleeding vessels arc 
grasped with small arterial clamps rather 
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tlnn wit!i large hcmostats «o as lo a\oicl 
slranguhtmg hrge mas«cs of mu«clc or 
fatty tissue The less Irauniali/etl ami tlcail 
tissue in a nound the more apt it is to heal 
h> first intention Sutures in muscle are 
iinnecofisirj niul onl\ a few need lo be 
pheed in the fasen The skin is looeclj ap- 
proMuialed SMlhout dninagc 
In eases of gangrene of the log in eWcrlv 
dehihlatcd patients amputation is most 
safelv performed under refrigeration nncs 
thesia The entire leg is surroiindetl with ice 
bags for t«o and one half lo three and one- 
half honrs uhen anesthesia is itsiialh com 
plcte For the sers aged patient refngera 
lion ma\ be curtailed to one or two hours 
and supplement in gas anesthesia cmploicd 
In the presence of gangrene and infection 
refrigeration mai be appfic'd immediateh 
upon the patient s admission to the hospital 
while further studies arc being completed 
Refrigeration keeps the infection in abci 
ance presents further toxemia and mini 
inii’os shock when amputation is done 

CoMMVxnEu "CxttLt Holman 
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ANEURISMS 

Once forming a frequent problem m a 
surgeons practice ancunsnis are becoming 
more or Jess rare and gne promise of oc 
curriiig c\cn less frequently The more adc 
quatc treatment of s\phili> maj account for 
this change 

An ancurxsm is a pulsating sac contain 
ing liquid or coagulated blood or both and 
IS direclK connected with the lumen of an 
nrlcrx Such a sac ina> be the result Of m 
jur\ to the arters — a traumatic aiieurx»m 
It max also follow the disintegrating action 
of sxpliilis or of nrlcnoeclcrosjs on the ar 
Icrial wall resulting m the «o-calle<l span 
tancous idiopathic or jialhologic ancu 
rxsni In such a case the media the strong 
elastic coal of the artcrx has been dt 
stroxed and replaced bx fibrous ti« uc or 


calcareous deposits Under the stress of exer 
tion or emotion the mlra arterial jiressijfo 
mav be grtallx increased and the scarred 
trail mat give wax to form a fti iform swell 
ing in the course of the artcrx the mlimn 
and ndxcntitn of which mav still be intact 
Tim IS known as a inie aneurysm IIow 
ever such an increase in intra arterial pres 
sure ma} abo prodiitc a pouch projecting 
from the sidt of the artcrx xvhicli gnduallx 
enlarges aiul which max even burst into the 
pcnxasculnr tissues lo form a fal^c or sac 
culated nnour>sm RarcU m the thoncic 
aorta the giving nat of the inlima and 
media permits the blood lo escape from Die 
lumen into a potential space bclwctn laxcrs 
of the media thus resulting m a dissi^cting 
ancurxsm which follows along the course of 
the artcrx for a xanablc distance left to 
itself an aneurvsm inxariabb continues to 
caqiand and death occurs cither from pres 
sure on some xilal structure or fiom mas 
sixc external or intcrnnl hemorrhage Vs the 
ftnetirxsnial dilatation approaches tht skin 
It max present all the cx idcnces of inllam 
niation and abscess Rnrclx spontaneous 
cure occurs due lo clotting of the staguinl 
stream in the aiuurxsninl sac n fortuilous 
txcnl winch priclilioncrs in the past have 
nllomptcd lo encourage hj the so-eallcd 
\al alvn treatment the essentials of which 
were absolute rest starvation blood letting 
and abstention from fluids 

\JycDtic Aneurysm- — ^An infected embnhis 
max give rise lo n localized abscess parlicu 
larix if it has its origin in the pcriphcrx and 
fodges in the brain where abscess or mcnm 
gilis mav develop Small clumps of bacteria 
originating in xcgitalions of the cndocar 
dmm accompanxing baetcrnl cndocanlitis 
maj lodge in the xasa xneonmi of large 
arteries producing <lcstruetiofi of the nrltrmi 
wall and the dcxtlopmtnt of a so called mx 
cctic nncurx'Uii Occasiomllx multiple dih 
tations due to mxcotic aneurxsms ocriir On 
rare occasions the infi'ctious prociss 1 egm 
neng in the wall of the artcrx inxohes al«o 
the contiguoiij. vein and a mxcotic arlerio- 
X CHOUS aneurxsm is ll e rx'siilt 
S> mptomn — Sx mploms arc t xtremelx 
xnrnblc depending on the location and sir< 
of the aneurxsm The mo I frequent is 
in the thoracic aorta where it max prodiiec 
pain from an iro ion of xerttbm nl s or 
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sternum djspnea and cough from pressure 
on the air passages hoarseness from parah 
SIS of the left recurrent Iar\ngeal ncr\e due 
to pressure or stretching as it passes under 
the arch of the aorta Aneur^sms of the 
a'lcending aorta maj cause incompetence of 
the aortic Aa!\es with all the s\mptoras of 
regurgitation including collapsing pulse and 
cardiac h^pe^troph^ In contrast with the 
remarkable dilatations of the heart obser\ed 
as a sequence to an arterio\cnous aneu 
rasm the fusiform or sacculated aneurjsm 
has m itself little effect on the heart un 
less it happens also to produce aortic incom 
petence An associated generalized arterio- 
sclerosis maa be the cause of the cardiac 
h\T;)ertroph\ erroneoush ascribed to the 
aneu^^sm A thoracic nneur\sra maa rup 
ture into the thorax into the trachea or 
exlernalh through the skin Rupture of an 
aneur\sm into a caMty ma\ produce great 
pallor intense weakness unconsciousness 
and finalh death 

Innominate «ubch\ lan and carotid aneu 
rasms present in the neck where localized 
pressure on the brachial plexus ma^ pro 
duce sensora or motor parah sis of the 
arm Pressure on the ceraical sympathetic 
plexus mav produce Horner s syndrome 
nameh a contracted pupil and a narrowed 
palpebral fissure Vertigo faintness and at 
tacks of unconsciousness may accompany 
a carotid aneurasm 

Aneurysms of the internal carotid within 
the skull maa produce samptoms of a brain 
tumor 'Numbness of the face unilateral 
oculomotor palsies and headache should 
suggest an intracranial aneurvsm of the m 
ternal carotid artera (Sjmonds) 

Ancurasms of the extremities because of 
their accessibility exhibit distiiictiae fea 
tures The swelling is not onla pulsating but 
expansile i e palpation ba the two index 
fingers shows separation of the fingers with 
each sj stole of the heart Pressure on the 
artera aboae the aneurjsm mna cause al 
most complete disappearance of the swell 
mg The blood pressure readings below the 
ancurasm are lower than similar readings 
on the unaffected side 

Ancurasms of the femoral or popliteal 
arteries maj interfere arith aenous and lym 
pliatic return and produce swelling of the 
limb Diminisheel circulation below the aneu 


rjsm maa produce samptoms of peripheral 
ischemia such as absent pulsation intermit 
tent claudication and rest pam The poplit 
eal aneurism which maa be the result of 
the constant trauma of flexion and exten 
ston on a rigid arteriosclerotic arterial avail 
IS often accompanieil by considerable pam 
and disabilita on aaalkmg 
Ancurasms iisualla exhibit on nu^culta 
tion an interrupted bruit which maj be 
systolic onla or both sastolic and diastolic 
with a definite hiatus between the two 
phases 

Differential Diagnosis — Ilighh aascular 
tumors such as certain sarcomas simulate 
ancurasms so cxactl> eaen to the produc 
tion of saslolic bruits that the differential 
diagnosis is difficult A tumor of the carotid 
boda which IS hlghla aascular and tiniqucla 
situated between the branches of the com 
mon carotid artera is frequentla diagno ed 
as a carotid ancurasm 
A cyst or tumor oaer a large aesscl maa 
transmit such a aigorous pulsation that it 
IS difficult to rule out ancurasm 
Great care must be exercised m diffcrcn 
tiating a simple nneurasm from an nrterio 
aenous ancurasm inasmuch as ligation of 
the artera proximal to the latter lesion — on 
the basis of a mistaken diagnosis of simple 
ancurasm— will m most instances lead to 
real circulatorj embarrassment if not to 
gangrene of the extrcmita The continuous 
thrill and bruit the prominence of aeins in 
the neighborhood of the fistula the slowing 
of the pulse and increase m blood pressure 
on closing the fi&tula ba digital compression 
or on compressing the artera proximal to the 
aneurasmal mass should serae to iilentifa 
the artenoa enous lesion The blood pressure 
and pulse are unaffeeltd ba closing the nr 
lera proximal to a simple ancurasm 
Treatment — "Medical measures designed 
to decrease intra arterial pressure ami pro 
mote sjxintaneoiis clotting ba stagnation of 
the blood stream are usualla unsuccessful 
Limitation of foods and fluids and complete 
rest maj relieac pain but do not cure the 
lesion The aanous methods of ligation of 
the artera proximal to the ancurasm depend 
on a decreased pre« ure and clotting within 
the sac for their curatiae effect a result not 
alaaaas achicaed because of the deaclopment 
of collateral circulation Ilisloncallv specific 
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names ha\c become identified N\ith certain 
ligations Anl>llus a Roman of the third 
Centura is credited nith having ligated 
the \c««el proximal and distal to Iht 
aneurvsniaj «ae followang which the vac vvaa 
opened and evacuated Anel of Toulouse m 
1710 described ligating the artcrv just prox 
imal to the sac whereas in 1780 John llun 
ter first cmploved his classical operation in 
Hunters canal for a popliteal anpiirvsm 
Anel s ligation is performed at a site likcK 
to be involved m the pathologic process 
whereas the huntenan ligation is performed 
at a point where the vc«scl wall is normal 
thus reducing tlic danger of cro ion of the 
wall and staiondarv hemorrhage at the site 
of the ligation 



A 

r g — ^nrunsmorrl apt > ncroni ng lo MaUu 1 

s lurrs I! r -floral on of arlcnul )u m l> clo 


’'ac bv scratching it with long fine needles 
introduced from without Clotting is aeceJ 
crated thereby and mav be u«cd with or 
without ligation of the artcrv provimal to 
(he aneurism 

AH ligations have an inherent dcftcl — 
ihcv do not attack the ancurvsmal sac di 
reeth Extirpation of the sac has been re- 
peatedly advocated but the dingers arc 
real Adjactnl strnclurcs such as nerves 
may be so intimatch hound lo tlie sue that 
its excision would endanger the distal nerve 
supptv ^forcover such excision would also 
endanger the collaterals present m the tis 
sues surrounding the nncurvsm Both the e 
defects are remedied bv the evecllcnt opera 
tion of Afatas first used bv him in IbSO 
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Brasdor a rrcnch surgeon iii 1760 ad 
VI ed ligating the nrlerv dtslnl to the niicu 
rvsm If there arc no branches of the ves 
sel between the aneurysm and the distal 
ligation this should be au excellent procc 
dure inasmuch ns IlaBted has shown that 
there is verv little pul ation m the part of 
the vessel King between the ligature and 
the first branch proximo/ to the ligature 
This being true tlicrc should be htlle ptiKa 
tion III the ancurvsmal vir which hcs pro\ 
imal lo the ligature Distal hgalion is ap 
plicnble lo niKurvsms of the aorta and the 
line iimommnte carotid and subclavian 
arteries 

Mneewen of Glasgow siiggcsleel Irauma 
tizing the inner surface of the aneur\«mal 


and since applied with remarkable sucetss 
III nianv hundreds of rises (I ig 8’) The 
operation elcpciid on tlic fensi/ii/itv of com 
pictely controlling all circulation through 
the sac bv the npidiration of a tourniquet 
or bv the application of arterial clamps to 
the vessel proximal In the «ac In the case 
of a fusiform nnetirv m the sac is bol llv 
opened the clots are removed and both ar 
Icnal orifices ami all branch openings arc 
<Io«I Iv jnebviihnl Innsfition ligatures 
The sac is then obliterated Iv siuTesstve 
rows of ligatures npplud lo the sac Tins he 
entitled the obliterative cn /oartcitrismor 
rhapliv The sacculat«?<l amiirvsni i* aUo 
boldiv entered anel fuenstonaHv the open 
mg from the nrlerv ilstlfcan be «uturisl aiief 
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its closure reinforced bj suturing the inlls 
of the sac o\er it This \\'is called Tcstora 
live endoancunsmorrhaphj "Uhen preser 
\ation of the mam channel would seem 
uccessarv for the life of the limb AlaHs 
advocated the reconstructive endoaneu 
rvsmorrhaphj The continuity of the par 
ent artery mav be restored bj making a 
new channel out of the sac walls which can 
be brought together by suture over a guide 
(catheter or drainage tube) inserted into 
the proximal and distal openings of the an 
eurysm Before the last suture is tied the 
guide IS removed and the channel is left 
behind corresponding to the outline of the 
original arierj Eie/? though such a pas 
sage may ultimately close by clotting the 
temporary assistance to circulation through 
this restored artery may be sufficient to pre 
vent gangrene 

Operations for the cure of a carotid aneii 
rvsm are attended by the danger of fatal 
interference with the nutrition of the brain 
particularly m adults IlaUted therefore de 
vised the method of partially occluding the 
large vessels proximal to the aneurvsm by 
the application of an aluminum band which 
could be removed subsequentiv if henii 
plegia of the opposite side gave evidence of 
cerebral anemia Erosion of the arterial wall 
under the aluminum band is an ever pres 
ent danger Less dangerous is a narrow strip 
from the fascia lata which may be employed 
for partial occlusion by wrapping it twice 
around the artery and suturing the ends to- 
gether (Brooks) The same precautions con 
cernmg the ligation of arteries should be 
observed as were enumerated earlier 

COVIVLVN'DFII EariLE IIOWIAN 

Reference 

Vlalas K Endo-Vneur sinoiTl apl J Surg GjDec t 

Obst SO 15C lO^O 

VARICOSE VEINS 

Definition — ^Tortuous segmental dilata 
tioiis of veins may occur anvwhere m the 
bodv Some such as varices of the upper 
extremities and of the central nervous sys 
tern esophageal varices in portal hvperten 
Sion varices of the broad ligament and uri 
narv bladder the varices of the spermatic 


veins as varicocele and the enlargement of 
the rectal veins as hemorrhoids mav pro- 
duce characteristic clinical svmptoms In 
this discussion however onlv the super 
ficial venous system of the low or extremities 
namely the involvement of the «:aphcnous 
network will be considered (Pig SS) 
Incidence — It is difficult to estimate the 
incidence of varicose veins with a fair degree 
of accuraev How ev er m a thorough exam 
Illation of 1000 young healthy industrial 



Pg 83 — Infra ml phnto'^apl of lower cittern 1 es 
There s -ralvutar jnrompclenw $>el een U e r ght long 
saphenous sen anj Ue deep veno s s>«tetn below the 
Lnee Abo>e Ue knee an I o\er the ent re left s le 
the normal subcutaneous pallem of tl c snpl enous sys- 
tem IS well visuarzed VV Ih the except on of a small 
sancos ly on U e right calf no xe ns were v s*ble in on 
ordinary photograph 

workers 10 per cent were found to have 
been affected Varicose veins were noletl in 
40 7 per cent of the men and 73 2 per cent 
of the women emploved in a large depart 
ment store {530 employees) All were over 
forty V cars of age ‘ 

EUologv* — ^The saphenous network ha' 
been put to an unusual strain tlirough tl e 
erect posture of man Adaptation to the 
erect posture is accomplished by means of 
many valves which relieve the lower ex 
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tremitits from ^cnous Inckflo« Thit the 
aJaptaliOTi is not uniformU idequalc is 
shown bj the marked sanations m the mim 
ber and position of the salves In addition 
the anatomic course of the saphenous vein 
depnscs them of an important aid m senous 
return namely the milking effcel of mus 
cular aclisity As the sems are unsupported 
between the skin and the fascial laser an 
increased senous pressure ma> rcadilj pro 
duce anatomic changes 

Hcrtditj seems to bt important m the 
development of sancost sems A constitii 
tioni) weakness of the conncctisc tissue is 
often seen in patients afflicted with varicose 
veins Such patients have hernias flat feet 
frequent nosebleeds because of varicosities 
of the nasal septum or cutaneous nesi thes 
are asthenic and have a low blood pressure 
If both parents are afflicted Ihcir children 
usually have varicose veins in the carlv 
twenties 

A second factor in the production of van 
cose aeins is the undue strain of prolonged 
motionless standing on the saphenous sjs 
tern Thus waiters laundresses streetcar 
conductors and policemen are predisposed 
bj occuptition and their existing varicosi 
ties are aggravated Other causes for in 
creasing venous hjpcrtcnsion are traumatic 
rupture of valves constricting garters prca 
sure of enlarged Ivmph glands or pelvic or 
gans itrammg with constipation and preg 
nnnci This last factor is so important that 
it requires further elaboration Pregnanev 
interferes with the xenons backlTow from the 
lower extremity bj the pressure of (he 
grcallv enlarged uterus on the iliac veins 
But more imjiortanl tlian this is the gnatly 
increased volume of venous blood flowing 
from the hvpogastrjc vein which protluces 
a relative incompetence and obstruction m 
the externa! ilme vein Ihus varicose veins 
mav become manifest and painful in the 
first third of pregnanej when the si/c of 
the uterus could hardlj account for the 
xeiious obstruction 

I mally the effect of postpartum post 
operative or poslinftctious thrombophlebitis 
on the development of varicosities must bt 
considered llie obstructive clot mav be 
manifest or latent according to its extent 
and location but it will produce a new col 
lateral circulation with the formation of 


vancositics of alvTiical course The clots 
mav be in anv segment of the venous svs 
tem including the veins of the calf and 
thigh muscles If thi>. dot Inter canalizes 
and the circulation is re established there 
still remains the effect of the dislriiclion 
of important valves m the veins The pa 
ticnt llitn suffers from a valvular mrnm 
pcience with resulting postural venous 
iivpertcnsion 

Accordinglv the following factors art im 
porlnnt in the ctiologv of varicose vims 
licrcditv trauma increased postural slrniii 
compression or consjricfion of veins ind 
phlebitis which miv dcstroj valves ui the 
superficial or deep venous svstem \I 1 of 
these factors induce n postural vlhous hv 
pcrttiision of the lower extremities which 
IS the palliologic cqun/iJent of varicose 
veins Whether the valvular incompeltnce 
IS primarj or not it is dircetlv responsible 
for the pooling of blood in the dcpindcnl 
cvlrcmilies 

Pathology — The chnn^a incountircd in 
varicose veins are tlic results of inerca td 
venous pressure on a muscular tube which 
first responds with hjpirtropliv ami later 
with dilatation elongation and torluositv 
TJicrc Js a more or 1c«n ronstant inflamina 
lory reaction in and around the w ills of 
varicose veins mdicntuif, that baclerii 
winch were in tlic blood streim have IcMl^od 
m the sluggish ])oiils where drainage is slow 
and incomplete The thinning and snceular 
or spindle si aped dilatation of the veins 
occurs at first just proximaf to tfie vafves 
ami then spreads distally As a result of 
the lo > of mu cular elements by continuous 
distention an I often infection n tibrosis or 
even a sclero is with lime dtjKisils takes 
place The phlcbo c!iro*)is in senilitv is an 
alogotis to artrnoscicro is arid gives a sink 
mg X ray picture of tin lime dtposiis 

\Mitn llie venous stasis spreads from the 
large veins into the siibcutnrieoiis network 
or into the mtridernnl subjwpillarv plexus 
the 60-crtl]«l spider bursts or rocket 
bursts appear A supramalleolar cyanosis 
seen often in women of asthenic slender 
build and endocrine dysfunction such as low 
intlabobe nt« and scant menstrual flow ts 
a sign of such progressive venous in«ufii 
cicncv It IS markedly aggravated m preg 
nanev 
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S'mptomalolog} — The eirlj <5\mptom5 
of progressnc \enouo msiifficiencv are a 
tired henw «ens^tlon in the legs cnmp 
ing of the c'lhcs 'll night or in cold water 
nnd swelling of the anUe or dorsum of the 
fool When the \enous dilatilions reach a 
certain stage the pressure and traction on 
the accompan\ing saphenous ncr\e maj 
produce painful radiation along the course 
of the ner%c The extent of the aancosities 
b\ no means panllcls the se%eril\ of samp- 
toms as enorniou dilatations art often 


blood m the dilated \eins is arterial m char 
acter this being recognized b\ the light red 
color of oT^genalcd blood Compensalor^ 
\enous dilatations following deep acnons 
thrombosis are not true aaricose \eins and 
do not follow the course of the internal and 
external saphenous \cin3 but show at\'pical 
conrolutions chiefl\ on the lateral aspect 
of the thigh lower leg and dorsum of the 
foot 

A most important error is to diagno e 
\aricose scins as a cause of complaints when 



p,T sj — Xrw) lelenbur; I«l TLe leg s first eWated to eropl Ihe \e n ond ronstnet on u appl ed Fnou I 
presanre s exerted to coINpse onl the superfinal \etDS Tie patent then stan Is up 1 le the prrM re is majn 
Imned Note Uic collapse of the sens If the sen does not eolbpsc wl en pwsure is applol at the pron il 
mxv still lie made to collapse s>l en pressure is appi ed at lower lerels below incompeient commun rnl ng \a1ro* 
on the tl gl TLe fourti sket I shows the leg iromediatelv after lie pressure of the land has been reJeasi I 
Note the sudden filTng of the « ns from abose 


sxmptomless and a few hardh pilpablc \ari 
cositics max produce much discomfort 
Mo t of the sxmploms howexer are due to 
complications «tich as phlebitis ulceration 
ccrenia or superimposed skin infection 
Diagnosis — If extrx dilaletl xein on the 
lower extremities is regarded a« a xaricose 
xcin and treated as such grave mislakcs 
max occur Multiple arlcriox enou» fistulas 
nre casilv mistaken for xaricose veins'* 
These are congenital <Iowl\ progressixe le- 
sions The affected hmb is warmer and 
SQmctime« larger than its fellow and the 


oilier conditions are responsible for the 
sxraploms presented Thu" italic dcformi 
ties flatfool genu xal^^um sacroiliac or 
lumbosacral arthritis spondvlolislhesi or 
true sciatica max be oxcrlookcd in the pres 
cnee of a few insignificant xances \lmost 
anx traumatic infectious or neopLashc dis 
case max simulate the xague sxmptoms of 
xaricosilics and max be oxcrlookcxl during 
a superficial examination 

^ft fluctuating casilx compri sihle 
ma««o on ihe loxxcr extrimities max be 
diagnosed erroneoustx ns xaricose xtms Of 
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these, femoral hernn the rare haipliocdc 
and ‘simll nni'.cle hernias ^^hlch occur on 
the lateral aspect of the lo^\er leg m \oung 
itliletic jicrsons should he mentioned 
A diagnosis of aaricosc acms is not com 
pfete until the condition of the superficn! 
and communicating >aKcs and the patency 
of the deep \ ems are determined The Tren 
dcltnbiirg test (Fig 84) gi\cs information 
regarding (a) the incompetence of the saph 
enous \ahcs and (li) the cnicicnea of the 
communicating mIvcs at clifTcrcnt leads 
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cicnc>, it requires more intcnsicc treatment 
and IS more hkch to recur 

The patcnca of deep acins js tested h^ 
the method of Pcrthca (Fig 8t) Following 
constriction of the saphenous trunk b\ a 
tourniquet \igorous muscular exercise is 
earned out blood is sucked into the deep 
icins and the superficial cancositics col 
lapse ^^hcn the pressure is rt leaded the 
filling from ahoac demonslnti-. the nmotint 
c»f blood aspirated into the deep scins If 
the deep a ems are not patent or if there u 



J 2 8J — PprlF |p«l t inurn j let i« Jippf p*f «t <I fferent ImcP with tt r pnlicnt in it r »U i fne {«* tion 
\ Ip mus fti j On iin 1 mIi i suit of ll c knw w c«rn«l < «t ten lime^ Vnic }k>w tl e 'ri * erlLijrw ofler ex'TOt«e 
inlial ip patci tf lie iloep >eins NMe« lie i re«ure h reIei«M-«l lie \e ni imllenh Til frnin iiluNe Tie 
loiiriM piel n n> lie j laewl around ll c tliiRfi at different Ie>els ni I Ifuis f icaPm ll e leNel of inron peimt \at»e« 
III the coinniim catnip %eiai 


4Micn after elcantion and digital or circular 
compression of the sajihenoiis trunk the 
\<tns in the calf remain (o!Lap«cil m the 
staiulmg position one Ins good <\idiiuc 
tint reflux of \ciimis filood occurs onb 
from sboci i e throiigli the snphciiofeinoral 
junction and not from the dtep suns 
through the comimimcatmg branches 
^^hon howiNcr m spile of saphenous com 
pnsston the \cms of the calf suddenU fill 
when the erert po'tiire la asMinud the «im 
mumcatmg xahes are mcompetciil Thi is 
a more ndxanced stage of xeiious insuflir 


an increased \enous prtssiirc m the deep 
aein> on standing im (limiiiulion of the 
supcrfienl xems will lake place TIic test 
not oiib di notes pile me of the deep xcins 
when (he Mins toffait'i during exercise but 
al o loenhres the siti of mcompelnit \em< 
on the thigli wbeij npjilnd at «biT(rejil leccb 
Thus It becomes n nindifinlion of Maliomer 
and Oebsners compari|i\i luimiqii t tc-.l * 
Detp Miious obstnirlion re^ulls from 
nscciit to th' iliofemoral stgimni of j rojw 
gating thrombi from the de-ep and com 
munientmg \cins m the foot mid enU lias 
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groin Their greatest uscfulnc s is m chrome 
indurated ulcers or postphlebitic inditra 
tions and thej ma\ be readiK combined 
with surgical measures to reduce back 
pressure 

Treatment by rest m bed eleiation and 
hot boric acid dressings ma\ become neces 
snri in acuteh inflamed ulcers The ulcers 
harbor man\ bactern An azochloramide- 
sulfanilamide ponder m an alkaline buffer 
IS \er\ helpful m clearing up this infection'' 
^^Ithln a few da\s however the patient 
ma% get up and walk Aluscular contrac 
tions of the calf muscles and tight e\en 
pressure obtained bj marine or rubber 
sponges under an elastic adhesne dressing 
mil promote healing in a large percentage of 
ulcerations Should the ulcer fail to heal un 
cler such management one must consider 
(1) a disturbance of arterial circulation e\i 
denced by absent or diminished pulses drop 
m skin temperature dependent rubor and 
pallor on eIe^atlon (2) the presence of a 
non \aricose ulcer such as a thrombo 
phlebitic traumatic luetic ms colic or 
trophic ulcer or (3) the extensne indura 
tion around the ulcer which interferes mth 
blood supplv and the size of the defect 
which is not apt to heal spontaneouslr In 
the latter case excision of the ulcer and skin 
grafts are neces«ars Iontophoresis with his 
tamme mechoM or sodium chloride ma> 
help to soften the induration around the 
ulcer but is a serj slon and cumbersome 
process 

Injection Treatment — The injection of ir 
ntating substances producing endophlebitis 
thrombosis and obliteration of \aricose 
icms IS indicated for ambuhtorv patients 
There are fen but definite contraindications 
to this form of treatment® Certain saslemic 
diseases such as a historj of cardiova<scular 
accident (angina pectoris cerebral tlirom 
bosis) hjperthjroidism actiie tuberculosis 
and acute infections of any sort prohibit 
the use of this method which maj aggra 
latc or activate the quie«cent lesion An 
acute cold or tonsillitis m addition ma> pro 
duce thrombophlebitis originating at the 
site of mjf>ction Of the local conditions the 
lack of patent deep veins (see description of 
Perthes test) and the presence of a mam 
fest or latent infection either in the deep or 
in the superficial veins are the definite con 


tmndications The solutions used are oO per 
cent dextrose 15 to SO per cent sodium 
chlonde a mixture of 50 per cent dextrose 
and 30 per cent «oduim chloride various 
concentrations of invert sugar sodium salic- 
'lale quinine and urethane and 5 to 10 per 
cent solutions of sodium morrhuate or po- 
tassium olcate The action of all these solu 
lions IS phvsicochemical injurv to the endo- 
thelium of the vein which responds with an 
outpouring of fibrinous exudate and rapid 
organization of a mL\ed thrombus ()nc 
should postulate for such a solution that it 
must be (1) non toxic in the amounts used 
(2) effective (3) not too painful and (4) 
not capable of producing extensive sloughs 
or (5) drug hj-persensitivilj ^^hlle the 
ideal solution has not been found potassium 
olcate m 5 or 10 per cent solution injected 
m from two to four segments at a time in 
quantities of from 0^ to 2 cc is the writers 
choice at the present time 

The criticism of this method is that while 
it readilv obliterates visible and palpable 
segments below the knee and occasional^ 
above the knee it does not rehablj mler 
rupt back pressure from the highest segment 
of the internal saphenous vein or from m 
competent perforating veins and therefore 
IS equivalent to local excision of varicose 
segments which is hkclv to he followed hv 
recurrence Sloughs can usualh be avoided 
bv meticulous care m eliminating pam 
venous injections Should they occur imme- 
diate injection of the patients own blood 
into the blanched area is helpful The full} 
developed slough is best excised followed 
by primary suture 

Surgical Procedures — ^High ligation of the 
saphenous vein as first sjstenialicall^ em 
plojcd to interrupt back pressure from 
above bv Trendelenburg can be done under 
local anesthesia for ambulatorv patient«^ 
^ilh a hockev stick incision placed one- 
third above and two thirds below Poupart s 
ligament the internal saphenous vein is ex 
posed doubly tied and cut The ligature is 
placed as close to the saphenofemoral junc 
tion as possible All tributaries entering the 
saphenous vein at or below the junction 
must be cut between ligatures (Fig 8S) 
Failure to ligate the saphenous vein flush 
with Its femoral junction results in complete 
canalization of the mam trunk (Fig 80) 



VARICOSE VEINS 


233 



Fig 8S— Ilish iigatinn of ihe lonjr Mphvuous trjlJi rrlrocni'fp >»;rrlwn A The line of jjjosjoh h mnrkril 
oul nfler rareful wap ami water prepamtion the mcht l»efore Wth a i per cent aquc»m« xnliition of hnll ntil 
green the line <5 drawn orcr (he piiI<ui(ion of (he femora? artery gentfv nirving ine<ha({> ( ini h licl^w an I 
imrallcl with the inguinal ligament Tin# incision provnlra a gwx! exposure of lie saphem femoral junction fJ 
The superficial fo^cut has lioen split The mam saplieoous trunk u evj>o«nl with several tnlnitanr# wIioh, 
jwtterii I# snnablc C Two No 20 collon )igaturc*i are placed I inch apart llie proximal ligature is liol tic 
distal IS left loose and u used for traclioti when a No IS ureteral catheter >i inw-rtnl into the mn Tlie rntli* 
eter is marked m inehes so lluit the Irngtii of the catheter which can he pivssnl into the distal segment can !«* 
measiiml The catheter rna> often j«ass ns far as 20 to SO indca Into the \nn On its slow withdrawal aijmti 
mati-N 1 cc of seJerosiag whflion « injecte«l for each inch of venow# segment Tie sofutHin u«hI is id |>cr 
cent dextrose in 20 |>er ecnl salt solution I) After the catheter is withdriwn the distal stump is liol an I a 
transfixion ligature is placed proximal to »l Tlicn the proximal atunifi is graspoi! with a rurrnJ 1 craostat ami 
all tributaries rntmiig the xem between the proximal stump and lU junction with the ferooral are tiniibli tictl 
with No -10 cotton and cut Finally the fossa ovalis an 1 Ue fcmi rat inn prnxiinalU and di'tallv lo lie jui e« 
tion are eiposnl and a \o 20 cotton I gature w plared flush with the junction No sajd en lus imclrl must U? 
left Binre a Ibromlius mai form an I break l>ose Itwlal lo tie ligature the vein is tranifcttl with a witure- 
ligature to insure against sluing Tic sahrut tftcoirs fa«CM is carefully ckised wilh No &!> eotton gatwrrr an I 
lie »km IS closeil with interruptcil black rotUm sutures Inliot weatler sulfamlami k i« »d r U il i»Im! oixr the 
Coe of suture and the dressing secure*! b> three to four alnps of clastic adlraiie tap«- 

TJje ]jpi|jjit«» are anebond bt Innsfjxion bo earned out on nil pilttnls xilio siiow a 
mtures) to iJtsurc tRaiiist slipping The am- visible or pnljnblt nfliix from nt>o\c on the 
bidalor.t, high saphenous xciu Juration nnv tJiigb and who<e iJt-ep veins arc pilml TJic 



234 


THE ^ASCULAR S\S1EM 


operation is also done on patients with \ari 
cose ulcers pro\ided there is no 'icule infec 
lion present It reduces the percentage of 
recurrences reduces the number of neces 
sary injections and senes as an cfHcient 
barrier against cnibol sm should an ascend 
ing thrombosis develop in the saphenous 
aem and spread toward its junction with 
the femoral \em 

In the absence of anj latent phlebiti 
(discussed in the follow mg section) a 
sclerosing solution is injected into the distal 



of Ibe tnbutarcs Two jears hJ«r the patent pre- 
sented a complete recu renrt* n ll e sapl eno s ^en 
and its tnbutariM The leca Tcnce occurred Ihroagh 
(he uni gated tributaries The I ne of neison sad tie 
\ ble Ir b lanes ere afketl w tb mercurochronie 
«5ucl cases requ re rel >^1 op 

stump at the time of the operation A 
ureteral catheter passed genth as far as Jt 
will go e\enlj distributes to 30 cc of a 
dextrose salt mixti re This usually oblifer 
ates tie segment of saphenous 'em to the 
knee Injections are then continued a week 
later below the knee 

High saphenous ligation followed bj m 
jection treatment is the method of choice al 
present Faultr technic of ligation o\cr 
looked incompetent communicating aahes 
or incompetent short saphenous \cins and 


unrecognized damage to the deep \enous 
circulation arc responsible for the failures of 
this metl od ® In a small percentage of cases 
multiple intompelent communicating xeins 
below the knte mat call for their subfascial 
ligature “ 

After treati tent follow ing an\ l\ pc of pro 
cedure should consist of frequent inspection 
of the patient during the frst few \car 
Small rccanalizations or new \ancosities can 
be casih reinjected If the patients occiipa 
tion can be cl anged to one which is con 
ducive to less mechanical strain the chances 
of permanent cure arc enhanced 
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VE^OUS THRO'VIBOSIS 

The true incidence of thrombi in the las 
cular tree is casili undcreslim'ilcd since 
smtll segmental clots need not produce cl n 
leal simptoms E\en the pathologist maj 
miss them unless lit makes a deliberate 
search m certain arms which arc usualh not 
txamincd in a routine postmortem examina 
tion The plantar leins of the foot and 
\eins of the calf mu«cle harbor thrombi m 
50 lo 60 per cent of all adults ‘ The peU ic 
'cins arc frequently filled with phicfaolitls 
Msibic in roentgenograms Tic broad lig 
ament when Iranssected during hjstercc- 
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tom\, often contains plugged >eins The c\ 
act incidence of ])cKic thromhi inclnding 
those in the large ^eslc^l uterine prostatic 
and rectal plexuses Ins never been ntcu- 
latcU tstinnted ^^htlc the nnjnntv of 
thrombi occur in the lower cvlrcinitits and 
tilt pelvis the upper cxtremitv and anj vis 
ceril organ mav contain silent thrombotic 
areas whieli mav become the starling point 
of massive clinicallv manifest occlusions 

Etiologfv — Tiiree factors namciv slow 
iiig of the circulation trauma to the inlnna 
iiid increased temlcncv to clotting can bt 
rcadilv rccogni/td as being rcsponsilde for 
the localization and jiroduction of inlrav is 
cular clotting Alanv other conlnbutorv or 
predisposing factors operate through Ihcst 
three mam channels 

1 Slotnng of Circulation — \\hcn cireu 
lating blood slows down its corpuscular cle 
menu group themselves into a central axial 
current conlammg mainlv red cells the 
white blood cells lake a more pcripheri! 
position whereas llic platelets seem to 
travel at the peripherv sweeping the inlimal 
surface Chinipiug of platelets or adherence 
to the inlima can immediately take plate 
whenever a raw surface is cneountcrcil 
Nevertheless stagnation of blood alone 
need not give rise to thrombosis Blooel mav 
Slav liquid in a vein between two bgaliires 
iC cart is taken not to injure the intima 
but when other factors are present the he 
aturcs will serve to localize the clot to n 
certain segment The postoperative stale 
and (fic sfow circufafion time of the cura'iac 
patient predispose to thrombosis the con 
blricting action of ligaments and tendinous 
insertions mav iktermme the localization of 
the thrombus Thus the lalcnil plantar 
veins of the foot are crossed and rcaihlv 
compressed bv the plantnris loiigus tendon 
the upper margin of the soleus nHi«clc or 
Pouparl’s ligament has n retarding action 
on vcnou^ return espcciallv in certain tiosi 
lions" The left common iliac vein jk>s«isscs 
a eongemtal stricture thus explaining the 
more frequent involvement of the kfl lower 
c-xlrcmilv * 

2 Injun/ to the Irtltma — Mechanical 
trauma such as tearing or stretching of a 
vessel IS rc'ponsjbh for thrombose^ follow 
mg sprains fractures gunshot wounds and 
stab wounds The ve-'i! itself docs not have 


to be cut through to show mjurv of the 
endothelial lining But here again the bnnsc 
of the lining ninnt will not stifTice to proihicp 
a missive propagating thromlnis unless an 
other factor iinmclv the outpouring of tiv 
sue juice IS added liijurv to the mtima al'o 
occurs in infections or degenerative U'lons 
of the vessel wall interfering with tlu niiln 
tion of the inner coat Such lesions arc cn 
potinlcreil in mfittious arlrnlis and phUh 
itis m Buerger's disease or at the site of 
Mibintimnl atheromatous plaques which ul 
cirate and produce sessile thrombi nit their 
roughened surface \ascuhr scnsili/ihoi, 
seems to jilav an important mle in sdtintj 
up an allergic mflanimalion notablv present 
in periarteritis nodo«a * such a lesion mav 
terminate in thrombosis or the formation of 
imall anciirvsms Anciirvsms themselves 
whether congenital traumatic or infectious 
are n frequent source of mural thromlu 
which occasionally lead to spontaneous oh 
hlcraliou of tlie sac® 

5 Inereiifnl Tendency io Cfotfinj;— There 
are many conditions which produce m 
creasoil coagiilibihti of the Mood I«o<s of 
plasma m burns and in «ceondarv siiock de 
iiydntion due to vonnlmg and rapid diiin 
SIS after use of mercurials produce hemo 
concentration and increased viscosilv the 
same IS true in patients with polvcvtliemia 
whose clotting tendency is notorious I un 
daiiientnilv nnv lesion which lihirntes 
Ihrombokinasc will accelerate blood clotting 
This occurs after injuries to tissues espe'- 
cnfi’v musefts massive vrnumfs of fhc or 
trcinilics or surgical traunm proehict m 
creased coagiilabihlv In the blocHl itself the 
destruction of phltJcts liberates Ihrombo 
kinase so that everv agghiliinlion thrnm 
bu> of jililelcls carries in itself a miclcus 
for further spread of thrombosis Patients 
snITering from carcinomatosis^ or from ex 
tcssive digitalization'' show an acceleration 
of the elollmg nieehanisin 

Prevention of Thrombosis — Inenasol 
attention to the llirce faetors just dLKrribrd 
mav litJp to deertast the /fici<Itfict of 
thrombosis Poslojicrativclv the patient 
should be plaitaJ in a 'J rtndeUnbiirg }K)si 
tion (0 to 8 inelits of eUvatum of tin foot 
of the bed) He slmuld be vncfiumced to 
lake regular breathing exirei and hi 
should flex and cxltiul his fool and calf mils 
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cles man\ tunes a day He should not be 
kept m bed anj longer than absolnleh nec 
cssary Statistics amply pro;e that with 
identical groups of patients those who are 
ambulatory earlier show a lower incidence 
of thrombosis Ob\iousl\ all such measures 
ha\e Ihcir contraindications and limitations 



Fg 90 — Isote tl at I epann acts by counUracl ng 
the effect of tl rombok nasc and hv preve »l g the con 
^ereon of prolhromb n I to Ihromb o UbelKer hepann 
also nets on the second pi ase of clotting namely the 
converson of throtnb n nto fibnn s do blful* 

Trauma of course whether mechanical 
thermal or bacterial is impossible to pre 
aent but once it affects the \essel by 
thrombosis the propagation of the clot can 
be arrested ba measures to be discussed in 
the nevt paragraph 


bleeding time mav reteal some changes but 
are not sensitne enough Since heparin acl-^ 
by inhibiting the first phase of bloo 1 clot 
ling (Fig 90) the individuals response to 
heparin can be used to measure the amount 
of clotting factors m the blood Ten milli 
grams of heparin will produce a tvpical 
curve m the normal individual when such 
a curve is flattened he cither harbors 
thrombi or at least his blood is more read 
ily coagulable so that he requires increased 
protection (Fig 91) 

IMiether such clotting really runs in fam 
ihcs IS uncertain but it is known that some 
operations and some preoperative conditions 
carry an incidence of thrombosis that is 
higher than average A patient who under 
goes laparotomy prostatectomy or an op 
eration on or fracture of the hip espcciallv 
if lie IS old or obe»e is m the cndangerc 1 
group If he has previoiish had a throm 
bosis the risk is approximately doubled" 
Such a patient is entitled to the prophylic 
tic administration of heparm or dicoumarol 
(See Ihe «cction on Treatment ) 

Pathology — Thrombi are classified as be 
ing hyaline red or white The first arc found 
in smaller vessels and represent glassv fi 
brmojd masses occurring as a result of to\it 
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Fg 91 — ^Nole that n eases of acute tlromboss the response to 10 m" of hepann s Mtler absent or ^^'r} 
poor T\hereas in the ehron e cases the same amount of leparn produces a mark^ increase n the coagulate 
t me o>er the period of forty m nutes The flatten ng of these hepann cutyes la also obseryed w the first (■« 
dajs after a major operat on after sudden debydrat on or after toe c loses of d gil i s t 


Excessive coaguHbilitv of the bfood can 
be counteracted bv the judicious use of anti 
coagulants * In order to U'le such drugs in 
their proper place there is need for simple 
rapid detection of an increased clotting 
tendenev The customarv clotting time and 
* de Takats Surg G'nec S. Obst 77 


injuries to the intinn Thev mav become thi 
seat of superimposed red vrliite or mixe I 
clots 

Red thrombi occur as a result of the co 
agulation of stagnating blood Thev arc 
practically identical with a po«tmorlem clot 
fdeTakits *5urg G>ncc t 01«t 77 
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aiul consist of large masses of reel cells and 
some leukoc.^tcs embedded in a network of 
fibrin. Their surface is smooth, their con- 
sistency soft and spongy, and they arc rarely 
adherent to the vessel wall, at least in the 
early days of their formation. They occur 
secondarily following the formation of a 
white clot which produces an obslniclion 
to the blood flow and liberates massive 
amounts of thrombokinasc. Red thrombi arc 
most imporUint from the standpoint of em- 
bolism. 

lYhitc thrombi, in contradistinction to the 
red Uirombi, occur in the circulating blood 
and typify the agglutination thrombi of 
platelets The platelet thrombus is soon cos- 
tred bj a layer of leukocjtcs and fibrin, thus 
gi\ing rise to the white or leukocyte throm- 
bus. Their surface is rough and granular, 
and they arc much firmer and contain less 
water than do the red thrombi. They adhere 
firmly to the wall of the vessel at the site of 
an iutimni lesion. 

Progresfion oj T/irovtht.— The while 
lliromlius, commonly c.allcd the /icad of the 
thrombus, if it obstructs the vessel com- 
pletely, may gi>e rise to a superimposed red 
thrombus, the tail of which may lie in the 
wins either pcripherallj to the Iicad of the 
clot, in which case it obstructs dislally im- 
portant collaterals, or centrally, tn which 
case the end may become loose and produce 
nil embolus. Usually there is n transitional 
segment between the head and tail, a mKctl 
thrombus consisting of the niKturc of rc<I 
flnJ throwb) IVJjcn the f.aiJ of a 

thrombus bsc.aks off. another red thrombus, 
may quickly reform. This propagating throm- 
bus, whether it forms in the vein or in the 
artery, is the most significant complication 
of intravascular clotting. 

Symptomatology. — No attempt* will be 
made here to di'cnss tlie symptomatology of 
\i>ccral Ihrombosi'?, only venous occlusions 
of the upper and loner cMremitio and of 
the pelvis will be described. 

A. Throvibosh of ihc Upper Exfrrmify.— 
Axillary fhronibom (thrombosis on effort) 
affects muscular joung men. wlio after sud- 
den. \iolcnl cvertion, experience a slinri> 
jnin in the n\ilh or anterior chest svall. fol- 
lowed by swelling and cy.ano«is of the entire 
ujiptr extremity. If not relicsed by appro- 
]iriale measures, the swelling becomes rather 


fixed. The superficial veins stand out pron\. 
inenlly, and a ciilaneous network of colht. 
ends dex clops ov or the shoulder girdle. If the 
.arm is exercised, it bccoiiic*s numb and jwin- 
fill, and the \enousprcsMirc \i«ibly increases 
in the superfickd xeins. The obstruction j> 
usually in the subpcctoral segment of the 
stihclaxian vein, where it becomes com- 
pressed between the anterior chest wall and 
the costocorncoid fascia The lex cl of oh- 
striiction and the cxtinl of the collateral cir- 
ciikalioii can be readily visualired by injcct- 



Jjj DJ — KocnUjet«\cr'>n ft \niitii: man wli« mijv 

oiwl swiJJjfiff nf iJir rjcbl non 

•lunii;; baikel ball prnclire \flpr in;<Tlmii nf 40 re 
of Jiocirast into s |>roniinrnt lubiUl rein mniptetis 
Itlotk of tlir lliinl jwirlinn of Ifm (.ulx-IaMnn ^fin jt^l 
below tW claxirle npparrnt C«'l!aleral nrru- 

lalion uv o\rr tbr »lmullrr an.J •rajiula 

ing radio-op.iq!ie solution, siicli .is per 
cent diodrast. into a superficial x ein at the cl« 
bow, A roentgenogram i'. obtained of the .ax- 
illary region within Ihirtx second-. (Fig. 03). 

While this lesion is obxiously of Imu- 
tnalic origin, other factor-, such ns infiv 
tious jHTipliIcbili- originating from an in- 
fected ham! or a i»o!xc\thc.mia resulting in 
increased coagulnbilitx. Iiaxe been rccog- 
nirinl os contrilmtory causes. 

Another lyiw of axillary xinotis thrombo- 
sis is encounlired following mdicaf mastee- 
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\omy for carcinomi of the breast The 
marked edema of the arm following such an 
operation may be due to hmphalic or 
venous obstruction or to- a combination of 
the two 

Because of the extensive use of inlra 
venous injections and continuous drips the 
superficial veins at the elbow or on the dor 
sum of the hand not infrequentlv show a 
short segmental thrombus vvhicli is of hi 
tie import unless it shows proximal spread 
toward the axilla In such cases marked 
periphlebitic induration is also manifest 
Emboli from such a source are mo»l un 
likelj More serious is a perivenous leak 
from some irritating solution toward the 
median nerve which niav give rise to a 
long lasting caiisalgic state 

B Thromboses of the Lower Extremity 
— 1 Thrombosis of SurEnnetAL Veins — 
Varicose veins frcqucntlv harbor a latent 
infection and slight trauma the puncture of 
a needle or the introduction of a sclerosing 
solution maj activate a resting infection * • 
In other cases the infection is franklv hem 
atogcnoiis originating in an infected tonsd 
or tooth and often following their removal 
The large clots are hot and tender the> 
maj start at anj point but usuallv have an 
ascending character The temperature and 
white blood cell count are seldom elevated 
and the leg shows no diffuse swelling except 
for localized edema around the inflamed 
vein 

A migrating segmental phlebitis of super 
ficial reins that were previous!} not en 
larged is highlj suspicious of thromboan 
giitis obliterans (See section on Tiirombo 
angiitis Obliterans) Large superficial van 
cosities mav also become thrombosed m the 
presence of an old deep v enous obstruction 
Such thromboses mav affect the collateral 
venous pattern of the lower part of the leg 
thi"h and anterior abdominal wall 

9 Thrombosis of the Deep Aeins of 
THE Toot and Lower Part of the Leg — 
The plantar veins of the foot and the veins 
of the calf muscle harbor small thrombi m 
approximatelv half the adult population 
Such clots become clmicallv manifest when 
tliev grow b} apposition following the ap 
pearaiicc of some other factor such as 
trauma infection immobilization or in 
creased coagiiKbilitj of the blood In throm 


bosis of the plantar vein the sole of the 
foot cspecialh the lateral side I-* lender to 
pressure later the tenderness mav be ehc 
ited over the inner malleolus and still later 
along the course of the posterior libnl vein 
Pam and muscle spasm in the calf are noted 
when the foot is dorsiflexcd (Homans 
sign) The temperature of the skin over 
the calf muscles is elevated if an oscillom 
eter is available it frcqucntlv rev cab m 
creased pulse waves over this area The 
process maj extend into the popliteal vein 
after which edema becomes manifest Other 
wise because of the abundance of deep 
veins in the lower part of the leg swelling 
does not appear Hanging belli feet over the 
edge of the bed for several minutes niaj re- 
veal a cjanotic hue on the affccUd <ide 
Visualization of the deep veins of the 
lower part of the leg hj radio opaque sub 
stances is unnecessarj m the majoritv of 
eases Onlv when a pulmonarv embolus has 
formed and the source of the emboIu^ is not 
apparent bv simple clinical methods should 
such a diagnostic procedure be undertaken 
even so the interpretation of the films at 
this area is often inconclusive (Eig 83) 
Iliofemornl thrombosis is well known as 
milk leg The clot has now ascended from 
the calf through Hunter’s canal to the in 
gumai hgament or has extended from the 
hj’pogastric vein to its fusion with the ex 
ternal ihac vein It practicalK never seems 
to form primarilv at this level There is siid 
den pain at the groin with diminution of 
arterial pulsation within twentj four hours 
edema develops at first showing more of a 
venous cjanotic color and rcadilv pitting 
later being a hard white lymphatic tvpc of 
swelling Unless adeqintelj treated the oc 
elusion mav extend to the other limb in a 
high pepcentage of cases Embolism from 
this level is infrequent® Such thrombi usu 
all} occur several davs after the onset of 
thrombosis in the plantar veins m the miis 
cles of the calf or in the pelvic veins close 
attention to the earl} signs and s}Tnploms 
mav avert the clinical picture of full blown 
iliofemoral thrombosis 

Thrombosis of the Pelvic Veins — A glance 
at the wide tortuous simise> of the h}po- 
gastne vein their difficult drainage over the 
sacral concavitv their proximilv to fre- 
qucntl} infected organs such as the blail 
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tier, uterus, prostate and rectum, explain the 
frcrjijcncy of phIcboUths in the roentgeno- 
grams and the mobilization of such clots af- 
ter surgical procedures. The clinical symp- 
toms of pelvic thromboses arc vague, but 
they relate to the organs uhioh they accom- 
pany. TJjcre may be pain and suclbng of 
the buttocks or in the adductor miisclc’) 
close to the inguinal fold. Sci.\tic neuritis i- 
characteristic of a thrombosed sciatic \cin 
Frequency of urination or rectal spasm may 
denote llirombnsis of the perivcsle.il or hem- 
orrhoidal plexus, but obviouslj this symp- 
tom may signify many other conditions 
More characteristic arc slight suprapubic 
edema or palpable cords Literal to the 
uterus or prostate. Bmlioh are not infrr- 
tjueni as long as the thrombosis is intrapil- 
\ic and therefore chnicalh more or less si- 
lent, but they are not so hkcly when the 
ihromhus has extended to the common iliac 
\elu and has produced a “milk leg.” 

There arc, of course, combinations and 
transitions from one group to another. Gen- 
erally speaking, the more latent and bland 
tlie thrombus, the more readily it breaks 
loose. In fad, approximately 40 ptr cent of 
pulmonary emboli appear before the pri- 
mary source becomes cv'idcnt ** Whether one 
tan nh\a>sdifrtrcnliate between an infectious 
thrombophlebitis and a uou-infcctcd phlcbo- 
thronibosls'* is doubtful. A traiimalie or 
mildly infected thrombus may a«ccnd ns a 
bland, non-adherent clot which breaks loose 
tasily. A bland phlcbothrombosis can dr- 
\efop mfo an intTnimnatory pcriphfebiOs 
when it reaches tlic ingumal lymphatics, 
which frequently harbor infection. The 
amount of e<Iema acexunpan^ing thrombosis 
depends on the extent of the blocketl colht- 
(rals. on the pcriphlcbilfc lymphatic ob- 
struction and on the xaso-pasni accompany- 
ing the \enou8 occlusion. They may nil be 
pre-ent m the same iwtieiil in varying pro- 
portions 

Treatment. — The ohJecliMs of treatment 
are threefold: first, to localize the clot to 
the site at which it becomes mnnift-t, 
ond. to minimi/c or inhibit the fnnnalion of 
persistent edema, and, third, to j)rt\cnl 
passing of single or reeurrenl cmlroli to flu* 
lung. .Ml imthods of trcatmenl must be 
xiewtd with these three objectives in mind. 

J. Khtation — Raising the fool of the1>e«l 


on high blocks or on two chair-i helps \e- 
ijousand lymphatic ilraln.agc from the lower 
extremities and pchts. A pillow under the 
knee and lower part of the leg nugulales. the 
implitcnl and illnrcmor.nl segments and U 
worse than the horizontal posUioii. The up. 



Fig (Hilirnt exlnbilftj mrkrit iiKfinil>^ 

lenre of iW jx-rFornlor vtnw »i tlir calf willioul nn^ 
ctlcms nnil vrillioiit nny Iiislory of a ttirumUUic rpt. 
KHle anlrtlaniT «li mnn^Ual.-s lirge Mmilaf 

vtins Ml Ihc muvics niuf «imter llir »Lfn TIic ilcr^, 
i«in» show a raccpil mtilmir ami a «u<M. n iWrra«r 5ti 
ffie luntcit )il<t f)clnw die jxijifilmf fossn Tlir 
of «|rcp \«H)us i)l«lrt»ctloH IS comilsiratw! by tin* flm 

per extremity can be hung from a Bilkaii 
frame or elevated on pillows 

2- Jiril Ile*t — In cases of suptrfiriaj 
plilrbilis or in deep vinous nb^tniclions, 
which have been cxcludc<l from the cirrrila. 
tion by divi'ion of the vein proxiiml In llo. 
clot, bid ri«l may bi nrcrs-..srx’ for nnlv q 
few da\> until the p.un subiidcs. In n tvji. 
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ical case of milk leg the pulse and tempen 
ture must be normal for ten d'i\s before the 
patient IS allotted out of bed 

3 Heat — Heat cradles or hot fomenta 
tions rclicse pain but are apt to increase the 
edema The skin ma^ blister easilj with 
moderate heat Ice packs frequenlh em 
plo%ed are also not harmless since tissue 
injurj ma\ occur A snug elastic compres 
Sion from toes to groin allotting free mus 
ciilar movement is preferable 

4 Mercurial Diuretics — 'Mercupiirin from 
0 5 to 2 cc gnen lnlra^enousl\ especialh 


phlebitis Its use is limited to cases in which 
there are superficial streaks of phlebitis 
which are hot and \cr\ painful to touch and 
to cases of iliofemoral thrombosis with in 
guinal pain and hmphadenopatln The 
treatment is thus directed purelv against 
the periphlebitis Nothing is known about 
its action on the clot itself 
6 Aniicoagvlanis — Hepann is now a\ ail 
able m pure form and is comparatnelv free 
of reactions except that sensitisation may 
occur It can be administered b\ contm 
nous intraaenmis drip gnen in such doses 



Fig 94 ^Ths patient rec«>«1 SCO tng of dicouraarol the first dax and ®00 mR of d roumarol the second 

\a> arorratoX Ot> \Vie \V« S vW ^•K>\V.wsBV>va t.\WR. 'sas ta 5ft and. 

noUmg was psen unl I the end of the ffth postoperative dav when lOQ mg was usctl tla U to tn-unUm a 
sotnenhat higl er than normal level of prnlhromb n In elderly artenosclerol e patents who innv him! wK 
from unclcteclecl sources sud as the k dney prostate or pasiromlestinal tract, it is wiser not to mn nta n the 
custoinars lei els of CO to 50 per cent of the normal prolhron bin t me This pat enl was moving about freelj in 
1 cha r on llefiflhdai and was dscharged on the tenth da> following operation 


if preceded bv -icidiHing drugs such ns am 
monium chloride or immonium nitrate de- 
creases thrombophlebitic edem'i xer\ efice 
tiveli Howe%er if the patient is suddenh 
dehxdratcd liis blood may clot more read 
il\ thus nssisting propagation of the throm 
bus Since safer methods are axailible use 
of this drug does not seem necessarx 

5 \ Ray Therapy — Small doses of t 
rajs not exceeding 100 r and administered 
with a hcaa\ filter at mtcr\a!s of one week 
liastcn the ab«orption of the pcriphlcbitic 
txudatc and decrease the size of the en 
lirgctl hniph glands which max accompany 


that an eight to ten minute capillarx co 
agulation time (three times the normal 
le\el) IS maintained It is cqualU elTcclnc 
and simpler to gi\e 50 mg (5 cc) intra- 
venously every four hours the coagulation 
time max be determined once an hour for 
the first period to determine the varying 
tolerance of the patient to the drug ” Snnul 
taneouslx with the administration of he- 
pann the oral use of dicoumarol is started 
300 rag the first dav and 200 mg the sec 
ond day On the third day the use of he- 
pann can be discontinued since the lagging 
action of the extract of spoileil sweet clover 
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(clicoumnrol) now becomes npparent The 
activity of dicoumirol ts measured V' 
determination of tlie prothrombin lime The 
prothrombin level must be kept between SO 
and 30 per cent of the normal so as to keep 
the drug m effeclive, jet safe limits (Fig 
04) Should the level sink to 90 per cent of 
normal or below normal blood transfusion 
or massive (100-200 mg) doses of vitamin 
K maj restore it to normal Dicomnarol 
should never be administered without con- 
trol of the prothrombin level This Ijpc of 
anticaagukant therap^v is used in all tjpes of 
thrombosis as long as the patient is bedrid 
den, this includes pulmonarj emboli whoso 
source IS unknown or which cannot be 
plugged bj proximd ligation such as for 
instance a right auricular tlirombus When 
a patient becomes ambulalorj but shows 
recurrent nllacks of thromboses, ns a poK- 
cvthcmic patient maj. doses of 300 mg of 
dicoumarol a vveck, with at least one pro 
Ihromhin determination a week arc capabU 
of checking such attacks 

7 Parai ertcbral Syjnpathettc Block —An} 
vascular occlusion, whether arterial or ve- 
nous produces vasospasm not onlj m the 
collattral vascular bed** but nl^o m adjoin- 
ing major vessels if tlici arc wrapped in the 
same vascular sheath I’ain and edema in 
venous tliromboMs arc due in part to in- 
creased vasoconstriction in the affected 
limb, sometimes even m the conlrnlaternl 
hmb, the degree of vasospasm seems to dc- 
jicnd on tfie perivascular involvement, 
namclj, that of the advciilitinT fibers For 
this reason the bland, non iuflammntor> 
thrombus produces much U^s vasomotor re- 
action than the irritative, iiiflammatorv le- 
sion Alo'.l of the vaso-pasm is seen in the 
ihofcniornl group, with an taiulalt within 
the vascular sheath which maj abolish 
femoral pulsation cnlirclv and give rise to 
a false diagnosis of acute nrlcnal occlusion 
In such eases the afTictcd hmb is colder 
the pulsations are dimmislied or ab>inl and 
i severe, vise like coiislriclion is felt through' 
out the leg and thigh Tfn suuc pirtiirc is 
seen in avdlary venous thrombosis Uic 
block of th< rcgiond svmpithiliis profl»rt-» 
n remarkabU rthef from these ssinploms 
The nrtcrnl and venous sixasujs dj>-appear 
the hmb becomes warm and drv and the 
cdtma rapnilv dimmi«he-. 


In innnj eases, however, there is an iiu 
crease in temperature ov cr the fool and low cr 
part of the log, m fact, this is one of the 
earliest svmptoms of incipient thrombosis 
of the leg The pulses arc bounding lh^ 
Oscillometer shows increased puUalions 
Pain is slight or absent and <ecms to be 
due to the edema In such eases there is n<> 
evidence of excessive vasoconstriction am} 
svmpathctic block is unncccssarv 

Till Inmbar gimpallielirs arc Llockrt] mlh 1 per ernt 
pnicAine to abotiih \asomotor tone in tic loMcr ex 
treautifs (Fig P>) Tlie palient i* plitrr<1 in a laCcra( 
imsilion the « c!c of the injection iippormtwt Tlins* o*. 
four tihcst* arc male 2 to St. fincerlireadlM (iwrlinm 
4 to 5 cm } literal to the int lline ami at the upper 
herder of each spinnui process licfptinine rrorn alMiv^ 
willi tlic first I^ch n-hca) should fall alvuil nvrf a 
transicrse process Tl e whoils arc ma 1c wilh procaine 
(I percent) and the aponeurosis w rne«lli<-tiw>il Jjiilt 
iieciffe la first inserted alioul perpendicuhr to the pfanr 
of Itie hack and should meet a Iransier^ prDo*ss nt 
a depth of about 4 to 5 cm (2 inches) It w llu 
aitlidmun to tie level of the aponeurosis and rnh 
reeled (liicher nr lower) more nntnllv at an anUi 
of Ifsis than 2^ dejjreea with the plane of the Iwl, Jl 
ts pasreil about S to 2’. fincerbrniUlts {4 lo & ctn ) 
deeper than the Irnnsverxe piwes* so that its i" ml 
mipinp-s ajminst (he verlrtira in the rclrapcnlnnmt 
space VMien passed in t) is dimtion the inmt of the 
neeille will remnin laUrnl to the irrral vessels and mat 
In. reinscrleil In make ronlarl with tie vertebra mnrr 
antenorl} Tlirouch eacli of the four nenl!-* 5 lo 10 
cc of solution IS injrcterl 

Sympilhelic bloek is often useful in the late chrome 
type of throiiiliDpi lebilie cileroa evl ib linjj much p in 
and vanetl deprei! of swell njt on differriil davs sihjeel 
to changes m the wcnlhrr These piilirnls hnveaehrmue 
fibrous srsr Bimini the thmmtiO'seil vein ma nla iiinj; 
various decrees of vasospasm Hefore slri| pinjj or e» 
a<ion of such a vein i* mntemplatn! a few pamter 
tebral sjnipntKtie injections should be pivcn as the, 
niav Iinnc lasliiij; relief 

Tor block of the upper extreni 1) the patient Is 
plvecsl on his si !e the head pamllel with or lower 
than (he neck ami (1 c side uf the injectinii u] perniovl 
(Fiff 00) \ spot I* selecleil 4 to 3 cm lateral to tl e 

midline opposite the setriilh eiTVieal s| in ms jirmcv, 
(for U e injection alove the first nb) \ wlienJ u ma le 
ant the musciilar ajuinciirfisis it aneKlhcbrd Tfc W 
cm (4 M<li) nrcilK ts inlrmluetd at nn ancle of *5 
lo 50 deprrrs with tl e pline of the (wck and soiiie 
wliat raudnd It may striki at a de| ih of S to 4 cm 
incles) tie first nb or the trarisieric | mrr«s n* 
the seventh ecrMitd vertebra Iti surh a eiw it must Is- 
rtslrcetesl hicl rf (more ctplalal) or 1 mer (eauladj 
as the ca-ie may lie and at a i* ml perl vps * cm ('i 
inch) tfeeper IJ an (I e nb sJmril ) strike (} e *t h o' lJ«<- 
vcftidiral Iwdy Tlie nccllr ni'i‘l tl rti d rreter} in a 
»l shtK more laleml d rcrtion so thit it scrapes (vile 
vertshml Isdv In any case it must p»*s will ii af^mt 
i mrn (aUiut Vis inch) of the lir«lv |r»t Ur 
enter the jteiiral ravil' Its lewnt i' |«.»scd nlamt 1 
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cro (% inch) past ts last contact wlh the \rrtebra 
Suet on on t) e needle must alna s he made to excl 1 
llee<lng or enln nlo pleura or lung On inject on of 
10 cc of procane solut on Aasodlalalnn shoull be 
np I an 1 Homers » n Ironic is to be exjiccted ^bouH 


JUg \iricosities The -yiphenous bulb mix 
Iia\e to,be clctrecJ of thrombi b^ nspinliotj 
tnlli 1 gtiss suction lube free f]o^\ of I loocl 
must be obtinicd from the femonl \cm 




Pg Dj — P aravertebral block of the Jambar syiDpalbel c cha n The lunbar s mpathel cs arc blocked wll 
I per cent procane to abolish vasomotor tone n the lower exlrenutj t Tie patent ls placed n a Ivleral 
p( s I on the S de to tcce e ll e injection upprm osL Three or four wl eals arc made ® to fuigirl call! s 
(perl aps 4 to 5 cm ) lateral to tl e m II ne an 1 si tl e upper border of each $p nous process !>eginning from 
above w tl the frsl EacI nheal si ould fall about over n Iran erse process Tl e heals are taade will procaine 
(I per cent) an 1 tie aponeurosis iS aneslhct red D Earl oredle « first inserted about perpen 1 cuJvr to the 
I tsne of tl e I ack and should inecl a transverse process at a depll of alioul 4 to 5 cm {» incl es) It « tl cn 
with Irawn to the level of the aponcuros s and red reeled (I 1 er or lower) more cenlrall at an angl of If** 
tl an <»o legrees w tl the plane of the back It M passed about « to fngerbrea Ilhs (I to 5 cm ) deeper U an 
tl e transverse process so that its po nt imp nges am nsl the vertebra m the rclropentoncnl space )Mien passisl 
in ih s Trectron the ponl of tie neerllc w II reman lateral to the great vessels and nia> be reinserted to make 
contact vnlh the vertebra more anlcnorlj Eve to 10 rc of solut on is injected U rough each of the four 
needles * 


proc* ne be n ecterl into tl c lung ll e pal enl tastes it 
(saltv fla -or) ver) quckij 

8 Vjiision oj the T fin Proximal to the 
Thrombus — This is clcarh indicated for the 
siphcnoiis \cm if thronilu occur in preexist 


Dim ion of the femoral vein below the pro 
funda IS indicated if a lower leg or i ophten! 
thrombo is is dngno e<! if there is no swell 
•Bums ®l»ock, Wound lied g ant Xascutar la 
Junes M Ltar ^’urpcal XIanual \ Sal onal Ilesearch 
Council W n ^4un lers Co Puirshers 
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ing or tenderness in Ike thigh or it a pul of cmboli-m from this source is low (0 to 7 
moinr.\ embolus has occurred and careful per cent) The dot j, m the proce^'. of or- 
strnlj rcseaU the primsrj source in the ganuntion and anticoigulniit llurnp\ hold* 
lower part of one of the legs [rine’® adxo- it under reasonable control ^Miolhrr Iipi- 
cates ligation of the common femoral \cm tion of the common line \ cm should be done 



Fif* 00— The iwa^crlcliral block of the upi^r «lnrsal s>inpnUietie chain For the Hock of the upper n 
ijTJOity Ihe paUenl IS plicnl on bj5 * de the hra/J parallel wilb nrlourrllan the i)fs-k iJie side of Ihr injecli in 
uppermost A spot gclecte)! 4 lo S cm lateral to tie midlme opposite the eesrnlh cerviral spinous process 
(for the injection bIksc the first nb) \ uheal i* made and the musruW aponcnrtsis is nncsthelirol Tlie 0 cm 
(I inch) needle » intrwfuceif at an angle c f to 30 degree# with the plane of tl e Iwic t nn 1 foinewliat rati lad 
It nm> strxke «l n depth of 3 to 4 cm (P. inches), the frst nb or Uie IraiissTrse process of the ses-enth 
ecnical scrlcbra In such a ease it nmsl be rnbreeted Inglrr (more esphalail) or lower (raulal) as Uie ease 
mas lie nnd nt a point jierhaps 2 cm {"^i inch) deeper tlan the nb al out I clnke lie rile of lie rerleljra! 
lio<l> The neesllc must thin lie direcleil m a shchtK more btcral slireclnm lo llul it aerajics b\ the verte- 
bral hodj" In ani rav it must pavs mil in a)»ul 8 nun (sa> 'n iHch) of lie Uid> leal the pinnl eiilrr Ihe 
] leural easils Its {xunl is posseil about 1 cm (\ inch) }iaat lU bi-st eniilact mtli the Tertebra '^urtHin i n Ihe 
needle must nlwajs be made to c*clu Ic b!ec«bng or smlt> into pWra or lung On injeelmg 10 rsr of pisji-atne 
sofution snsoshKlation shouM fic raj id amf Ifoner# sjnlrome w lo he evfieeted Cf>oaH proraine fw injeetol 
into tic lung the palietil tastes it (mI 1> flssnr) ser> quickly* 

— Ed] nowc\or, if Ihe clot ts in the ilio m thrombi oriRinaling from the piUis or 
fcmorol scpmtnl and cspeenlls if il is more extending high into the cxtcrnnl ilmc xtin 
linn n ten ilnjs oM dnnmn ot Ihe femoml 

scin with n^pintion of the proximal seg- MdiUrs Sunpral Manual \, National Ke^arch 

merit is of doubtful s’ihic The i«.rcen!ige Cbumf ir fr SaunJen Gr, poHjt?»era 
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e-xccpt pocsibU cle\alJon and splinting of 
the ilnphnpm In milder forms the piticnl 
complains of sudden choking diz?inc':s nnd 
«ome djspnci \\hich ho^^c^c^ is fleeting 
or he ma\ comphin of upper 'ibdominni 
cramps resembling those of pclorospasm or 
acute cholecystitis 


trointc>tina} tract’ '\Iorpliine and digitah- 
Iming \ngal effects facilitate these rcflc\i>, 
Fpimplinnc mac lead to pulnminrx cthnn 
m llic presence of Inpcrtcnsion m the pul 
monar\ arlcrv proMiiinl to tin ob>lriJctimi 
\lropinc combined Milh paputriiu blocks 
the reflects and releases spnsm of smooth 



nc a? — Ficclr rjirt prnms of & wointin agr<l S3 with pulmonnn len ti>» nflrr ttnlrc>»lpc 

lomj 0 I ila\ nflpr fcserp mwsp jufmoiarj unbol s n si aunnfnr lorl sranf o T| f>v T *sw Ta nn I 
fi uiMrlcd deep Qi flUS coinplct lo \ m Irib I S «i 1 3 l»o «li>s after mbofnii Inonurmbr tarl \ 
ear la Ti nnJ Ta low Tj ai I jin»fto«l ilrt| Qj !• „1 1 il»\5 Bflcr tt libliini rl ill ni Ta an 1 

inserted markeil impro\enient ns coTnfaml wilh frst triMii g *5 siren »Ia>» after emtiol sm « i niiineular UH » 
cnrla r!«p Qi Ta anl T4 depressnl as rsmjami \ U preswus Irmi c lie ST seguml m Im! 1 is more 
ncfir] normal Tlere » 1 -w dej res. on of Ta anl Ti Tbii l> llrer <f»i* aflrr fnl s a ifa\» aflrr srron 1 rm 
l»(!»m \s eon parol willi l>rc> is Irani c T witt^ are mre drpres«nl in all bn Is Tlnrls iwi ilai » after ( r»t 
rtlrvn rinis after lf« sen I ei 1* 1 ® i m rf*llm ''1 segi r> I fcJjiJlJv rJesalrJ Is ii'rrlol l-rj* Qi as 

cotnjirol with prcMous traiiig T| T-' on! Ta more i nrh lormal T^ sill it icrlnl i larkol 11 {mirnvnL* 


The mtchnni m of these «idch spmd 
and mconstint sMupfonts js s|io«fi m the 
dmgriun {Pig %) I ollownig lodgment of 
a small cmhohis ndnltott of nulononitc rc- 
ni\ts occur-, \shich arc prcdonumnth \ag*il 
there ts ssgnl inhibition of the Iinrt ind 
coroiian constnetion there is spism of the 
miobstructiHl pirl of the ptihiiomn irlirid 
tret of the bronchi nnd of llu upjHr i.is 


iniistle of tin bnmcli! and the ci-lrfiinli-s 
tuiil tnct Both Tiropjne and jwpntrim 
in. iKilcnt coronarN sasiMhlntor pnpictr 
me mliibits \<nlritiihr fibnllilion the ulli 
male i uisc of diafli m mum such cis<m. 

Tmtmcnt — Tin Imlmenl (b\nms 
'll the tnrhc't suspiemn of a pulmmnrs rm 
Irfhis otAgtij jinftmbK OjjMrctnt must 
•iJr TaW. J tM \ JII 
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be gj\cn b^ mask Atropine Us to %o 
gr and papaAcnne gr are guen mtra 
\enoush and ma\ be repeated c\ir\ hour 
until the patients condition improxes In 



j. » 9s — The oflerc I impulses travel raa nl in the 
>sjpis nrne an 1 ra 1 ate luck to the I in^ u I ronrl O' 
CO slnctof an I Lroncl oscerrton Tbers TI es mi eon 
stnet ll e « ronar e\ proiluce mpil ml l> I on of the 
I caK and leprcM the blixxl pir^sure The^ can ra I ate 
In the upi>er part of tic paslro ntest nal trad ani prtK 
luce coHc »nerca.p«l prrsiaUs an I roersc pemtabs 
The plus ma\ pnxluce st rouhlto of tie s>mpatbetje 
>a.won3lnctor* or a more prncral sjmpaUctc alimn 
lat on thro i I ll e 1 btation of ll e r pi t heart (Bain 
I n Ipe rcfles) The hj pertens on n ll e npl t J cart and 
m the p Imonan artery seems to be the ma n si muluS 
for these n 1 -spread refleies alt! o pi tl e nse mi m 
Iraj ulmonars pres* ire the conpeslnl loop an! the ir 
ntatnl pleura all have been si own to act as leflcsiv 
pen c factors * 

case of death nulopst will rc\cal a small 
peripheral embolus and no acute coronary 
occlusion Often however a m\ocardial in 
fircl mn% be fottntl due to acute coronary 
• de TAals *^uTserv C 


insuflicicnct in a prcMOUsls dam-iRetl 
heart * 

Since n small cnibolu after tin patient « 
sun it'll of the milt'll allnck ni'it grow b\ 
apposition and mi\ obstruct hrger areas 
the use of anticoagulants is dcfinileh indi 
cated Such treatment is equalK beneficial 
against the primars source of the cmbolH 
Tfhich IS sometimes obtious sometimes eus 
peeled and often unknown If the source 
of the embolus is in the calf mu cles, dm 
Sion of the femoral tein distal to the pro- 
funda IS indicated If the thrombus is higher 
than that provimal division of the vcm 
oiiU seems indicated in the case of septic 
emboli Pulmonarv Lmbolcclomv if consul 
cred at all is rca«onahle onK m the «lo\\lj 
fatal cases with increasing right heart fail 
ure* 

Sequelae — If the patient siinivo the 
initial attack there mat detclop a liemor 
rhagic infarct plcurisv with effusion nlclce- 
lasts pneumonia or even gangrene For this 
reason roentgenograms arc of hltle diagnos 
lie aid smet the tvpical wedge shaped m 
farcl IS hardiv ever encountered Propliv 
lactic use of moderate doses (CO to 00 gr) 
of sulfadiarme m all ca cs of pulmonarv in 
farction is logical Pleurisv with effusion or 
so-called virus pneumonia alwavs sliould be 
regarded wiUi suspicion when evidence of 
pcnphcral venous thrombosis is present 

E3ICOLIS^I OF rEItlPHER VL ARTERIES 

The main source of emboli m ll e penpb 
cral arteries is in the left heart and less fre- 
qiienllv in the aorta the piilmonarv vcui« 
need hardh be considered Mitral slcno i 
and nivocardial thrombi are the two mo I 
frequent heart lesions A group of arterial 
thromboses occurs after operations inftc- 
lioiia diseases or artificnlh produced chill 
and mav casih be thrust farther into the 
penpherv of the arterial tree Arteno clc- 
rotic plaques of the aorta mav be the source 
of peripheral emboli 

Acute arterial occlusion produces motor 
and sensorv paralv«is The skm is pale and 
clammv and the pul es are al sent Pam » 
not an carlv svmplom and mav be absent 
for manv hours if the patient is mimol i( zed 
Should secondirv venous thromlosis occur 
the limb becomes mottled or c>aiiolic 

The differential diagnosis between arterial 
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tlirombosis and embolism is importinl from 
the standpoint of progno is infl thcmpv 
Thrombosis usmlK comes on grnlinlU 
There is i luators of prcMous symptoms 
due to arlernl disease On the other hand 
the histor\ and tircstnce of in orginic hcnrl 
lesion the presence of some s^sipmic infec 
tion or *1 poslopenti^e status m a pnticnt 
nith CTrdiovascuhr disease or va«on»6lor 
collapse and the sudden onset of signs and 
simptoms of acute isehcmii are immistah 
abh characteristic of arterial emboli Occi 
sionalK di/ferentiation betneen thrombosis 
and embolism is impossible 

The embolus ustnib becomes lodged at 
the major bifurcations of the peripheral ar 
tcrics where the lumen of the vessel siid 
denl\ decreases In casts the incidence 
of tmboli m the aanous locations was as 
follows’ subclaMan 2 a\ilhrt 18 bra 
dual 40 ndial 9 ulnar 1 aorta J4 com 
mon iliac 50 cvtcrnal iliac 10 common 
femoral 131 superficial femoral 11, pop 
litcal 33 and posterior libial 3 

Prognosis — Dus avill depend on the car 
dioaascular status of Iht patient on the 
extent of the collateral circulation at the 
obslrucled lead and on carl> diagnosis and 
carl\ triatmcnt It must be remembered 
that not mfreqnenth a second or third cm 
holism of the cMrcmilics or of the cerebral 
coronarj or mcscnlcrjc sesseU vill cause 
the patient’s death 

Treatment — ^Treatment of peripheral ar 
Icnal cinboli'-m requires first accurate lo 
cali?itJon of the unbohjv I\nowlcdf.c of 
major arterial bifurcations absence of pul cs 
below and mcrcascil pul ations alwie the 
obstruction occa^ionalU the actual palpa 
(ion of the clot or sisuahration intra 
arterial injection of opaque substances such 
as ncoshtodan an helpful If the patient 
IS seen within the first si\ to ten hours after 
the sudden onset of ssinptoms an attempt 
to ovtract the clot is watranlcd 

Successful cmboicctomj requires training 
m and equipment for the technic of arterial 
sutures It Is important (o remcnilitr that 
onU a few hours arc required before see 
ondarN arterial thrombi mas occlude the 
peripheral branches of the nrlerc Unis nn 
nihilatmg tlic cfTcct of relieving the original 
obstruction \Iso the vcsd wall reacts lo 
emboli so fast tint a secondarv thrombo is 


can occur at the site of the removed em 
bolus Ncvcrllidcs in a collective review 
of 290 eases 47 per cent of the cmbolcc 
tomics performed on the upper eKtremiliis 
40 per cent on thi lower tvtrcnntic* and 
31 per cent m the pelv is lone m the first 
ten hours were sncci s'.fuJ 

Statistics collected in Sweden «liowcd 
that of 3S2 patients on whom cmboloctonn 
was performed CO per cent died 20 per 
cent required imputation and °0 per cent 
left the ho pilal with a rc'Inrcd circulation 
rollon up studies <howcd that of (his group 
three fourths were alive one vear half of 
them three scars and eighth of them ten 
a cars after the opcnilion ■* 

neecntlv three important conservative 
measures have been advocalid to prevent 
gangrene following peripheral arterial cm 
holism One is the intravenous use of pap- 
averine in doses of from ’-'j to gram tlirec 
times a da\ the oilier is institution of in 
tcrmittcnl venous hvpercmia These meas 
iircs Used scparnlelv or prefcnllv m rom 
bmation witli lach other stem lo act bv 
releasing the massive collaliral spasm 
which occurs when nn nrterv is obstnicttd® 
Paravtrtcbral block of the sMupalhcties is 
the moil cfiicicnt imasure for enlarging the 
vascular bed lo Ms capacitv If it faiK lo 
rtstorc the temperature ami the color of 
the limb embolcctomv i the method of 
choice m tlic first ten hours ^^lmlcver l\pe 
of treatment is chosen anticoagulants arc 
urgentiv nettled m order lo prevent the oc 
ciirrcncc of thrombosi distal lo Iht cinbohis 
and the plugging of imjxirtnnt collateral 
arteries 

FATIMIlOll'^M 

Alobilization of the both fat from certain 
depots such as (he bone marrow or subru 
tancous fat throngb tin peripheral veins 
into the pulmonarv circtdation is th< mo t 
frequent tvpe of cmhoh m The chiif vourct 
of fat endKih«m n> the bont rnairor The 
following factors arc neer««arv for tin oc 
currcncc of fat trrdrtdism (1) severe 
trauma whuh injures tlic fattv tis<iie an 1 
ruptures veins (2) gaping of thc*^ veins 
which rcadtlv occurs in the veins «ur 
rotindid hv n^id hone and {d) a negative 
sucking action in the veins or a positive 
pres, lire from wilhont supplied bv a grow 
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ing hcmitoma or inflammatory edema 
•n-illim the bonj canal 
All thc<ic factors are present follomng 
fracture of long bones In addition, marrow 
fat has a lower melting point than tissue 
fat and therefore more readiK liquefies 
Outside of fractures, fat embolism has been 
known to occur m acute osteomj elilis or 
following injuries to other fatlj depots of 
the bodi , but such cases are cTtremeh rare 
The fat earned from the site of mjurj 
through the peripheral \ems to the nghl 
heart is capable of passing through the 
capillaries of the lung and thus enters the 
general circulation This depends on the 


Of 112 fatal cases of fat cinbolNtn, 104 
were due to fractures ” In 50 per cent of 
the cases, multiple fractures were present 
The lung ma\ show edema or punctate 
hemoirhages but the diagiio-is is sometimes 
onlj made with the microscope (Fig 09). 
The acconipanjing shock of an injur? with 
a resulting fall in blood jires'iirc mas make 
othenvise insignificant amounts of fat in the 
pulmonary capillaries the c'Ul^c of death 
Sj-roptomalologj.— Clinical symptoms of 
djspnca, esanosis cough and rcslle«snci« 
maj occur sescral hours or dajs after the 
injurj The sputum mas conbun blood scl 
dom droplets of fat i\Ioi»t rates and signs 



Fig 03— Tal cmljoTism in a siiU oM msn wlio sulteml trarliirfs oT Vtlli «ra|nibc soin n'tw an 
each side lie nas ^erv resiles and di'pneic on adonssron Tlirt\'Oi)e hours after (lie injun he «n<ldenh 
pired Photomicrograi h sliorrs tat droplets stained vnlh osmium in a small artel? nt a birurrilinn (Courlew 
of Dr Dlnin Ilirseh Patliologist to St Lukes Hospital Chicago) 


amount of the mobilized fat and on the 
blood pressure in the pulmomrs arlcrj 
se^eral da\s sometimes ehpsing btforc the 
fat passes through the piilmoinr? circiiH- 
lion It need not necessanh prmliice ssmp 
toms and simplj appears in the imnc, or 
it imj produce embolic occlusion ami in- 
farcts in anj organ of which the brain, 
heart, kidne? and skin are most important 
It Ins been emphasized that fat floats on 
the surface of the urine and mas not be 
dctcctctl unless the last few cubic centi- 
meters of urine is e\ 7 >rcs«td In the pres- 
incc of fat, a drop of urine heated on a 
wire loop sirzlcs 


of pulmoiian edema dcsclop oiiU after the 
right heart begins to fail The ptil«e then 
becomes rapid, the Idood prc"-iirc falK and 
ejano'is and later uncon«cioiisnevs dc%c!op 
The aserage duration of life in fatal ca«C' 
of fat embolism is from two to three dnjs 
There mas bo, howcacr, regression of symp- 
toms to complete recovers, no matter how 
scnotis the initial svniplnins 

Tlic clinical sMnptoms of fat cnihoIi<m in 
the svstemic circulalinn arc nniiih cerebral 
and cartliac There is usuallv an interval of 
several davs hclwcen the manift-tation of 
pulmoimrv and of ccrchral svTnplotu* or 
the patient is unconscious and the piilmon- 
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nr^ SMnptoms -ire not in evidence The cere- 
bral s>mploni<? consist of n stage of sonmo 
Icnce loss of inemorv or disoruntalion fol 
lowed bj a comatO''0 stage with loss of re- 
flexes incontinence of stool and nrine and 
fiiiaU} death In non fitaj cases which not 
infrcquenllj occur following severe frae 
tures onlv the first stage of somnolence or 
disorientation is seen There mnv be punc 
tate hemorrhages m the retina or m the 
skin 

Diagnosis — It is most important to dif 
fcrcnliate between cerebral fat emboh-jm 
and intricranial hemorrhage In the former 
thtre are no signs of increased intracranial 
pressure the pupils are iisuallv normal and 
the spmal fluid is free from blood There is 
a free interval however between trauma 
and cerebral svmptoms which of course is 
present in both conditions 

Prophj laxis — Proper splinting and avoid 
ance of unnecessary transportation without 
complete immobihration of fraelurcs art im 
porlnnt Anesthetics that increase or pre- 
dispose to shock such as ether or avcrtin 
should lit avoided In osltotoimcs the saw 
should be »se<l in preference to the chisel 
Major orthopedic opirations on the cxtrcin 
itiis are best done under a rubber con 
stricter 

Treatment — Adrenalin raises the blood 
pressure anti aids the right heart to ehslodge 
some of the fat from the capillaries of the 
lung Eplicdrmc niav be given for the «amc 
purpose It has nUo been proposed to ojKn 
and then fignle tfic main vein draining (fic 
injured bone should symptoms of fat cm 
holism recur No cmuhifvmg aguit given 
inlravenoush has been found to protect the 
experimental animal from fatal fat embol 
lain 

Aiit rvinoLisM 

The entrance of air into the vascular sjs 
tini requires gipmg of the injurnl vein and 
a marked negative sucking action toward 
the heart These factors arc prt int at the 
large veins of the neck and root of the arm 
(internal and external jugular subclavian 
and axillary veins) that arc fixed bv fiscial 
coverings and cannot rcadilv collapse The 
placental veins following cliddlnrth are an 
other source of air imbohsm The einlioli 
mav contain ammotic fluid’ The pulmon 
arv vciiii when surroundeel bv scar tissue 


that prevents colJap e arc jwirticiihrh pre*- 
dixposed to permit entrance and transport 
of air The anterior bronchial veins cmplv 
into the ptilmonarv veins and from liere 
into the left heart the posterior bronchi il 
veins emptv through the arvgos or the in 
tercostnt trunks into the right licirt 
The capillarus of the lung arc not prnuc 
able to air as thev are to Kl but through 
in open foramen ovale air niav pas« from 
the right heart to the left Should air how 
ever reach the arterial tree it can jias-, 
through the cnpillarv bed into the venous 
svsiem This dilTcrcncc between the piilmo 
narv and peripheral eapilhrv beils mav 1 e 
best explained bv the much grciter pres 
sure in the peripheral arterial circuhlion 
Mlien air enters the right heirt it is 
pressed m the shape of foam or hrge huh 
bJes into the pulmonarv arterv death oo 
curs through asphvxia just as in thronibo 
embolism slioiihl a large bubble compIcteU 
occlude the artery or it iimv plug the 
smaller branches and it is usuallv assumed 
that when two thirds of the va«ciilir bed 
is occludoil asphvxia begins 
The surgical proccehircs that art most apt 
to be followed bv the orcnrrcncc of air cm 
bolisms arc Ihvroideclomv radical lirtasl 
amputation puncture of jaranisnl sinuses 
injections of nir into the hlaildcr or into 
joints or tubal insufflation Chilibirth or 
operalions on the pregnant uterus mnv 
produce an air embnlism PJtiinl puncture 
pneumothorax or operations on the lung 
lUcff mix jimifuee an enibnfism of (fe per 
iplicral arteries Ihe danger of air emboli m 
from inlravennus drip or injection Irenliiuiit 
must be mmuiiKl as 5 to 10 cr of air In^ 
been injected rapidlv in man vvilliout pro 
diicmg clinical symptoms” 

Symptomatology — In the ease of venous 
air embolism the chamcleristic hissing 
sound IS heard almost iinniediitelv fol{awe<} 
bv a peculiar chunimg in the heart The 
iiitensitv of tins srcojid somu) varies from 
one whieh is heard rtl consulcmble dislniicc 
from the patient to one whieh ts Innlv 
audible with the stclho«copi Tins is fof 
lowetl bv dvspnca cvnnosis n <10 111 rapi 1 
pule and the feeling of tighlniss in Ibe 
chest all of which mav quicklv eli«ap|Mar 
or progress to iinron*«einu'‘iuss nml elenth 
As in Ihromlmombolism death mav !>«* m 
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stanlaneous or ma\ occur after sc^eral 
hours In arterial embolism sudden pallor 
IS characteristic segments of the tongue or 
of the retina maj become anemic Blindness 
dizziness and tonic and clonic conauUions 
signifj the cerebral insult 

Diagnosis — ^Tho diagnosis is readily made 
if the hissing or churning sound of air is 
obaious If this is not the case aasomotor 
collapse or thromboembolism mav gi\e an 
identical picture In gynecological or ob 
stetncal cases large pockets of air may form 
between the uterus and the placenta or m 
the peritoneum following rupture of the 
uterus and may remain silent for hours or 
days before thej are suddenly sucked up 
into the ycnous circulation In cases of ar 
terial embolism the Msualization of air 
bubbles m the retina — should there be lime 
and opportunity for ophthalmoscopic exam 
ination — makes the diagnosis certain Pe 
tcchial hemorrhages m the skin are also 
characteristic 

Prophylaxis and Treatment — Large 
yems m the neck sliould be handled with 
caution yems should preferably be ligated 
before section Frequent sponging with moist 
compresses may dimmish the danger of an 
air embolism If a yein is opened and bub 
bles become Maible at the site of injury 
ft finger or moist sponge should immediately 
occlude the opening Once the air has cn 
tered the right heart nothing can preyent 
the further course of eyents A horizontal 
position may aid to keep the air bubble in 
the right yentricle whereas a change lo a 
semisitting position has been known lo kill 
the patient instantly [Bohn* reports a case 
of nearly fatal air embolism with misuse of 
a positu e pressure apparatus for mtraaenous 
fluid administration The patient recoaered 
after aspiration of about 50 cc of blood 
stained froth from the left external jugular 
y em — ^Ed ] 

Tlie prophylaxis and treatment of air em 
bohsm from the pulmonary yems is natur 
ally different Great care must be exerted in 
establishing an artificial pneumothorax in 
that the needle is m the free pleural caaily 
In cutting or cauterizing lung tis">ue the 
use of positi\c pressure is adaisable The 


patients head should always be lowered so 
that in case an embolism occurs the air bub 
bles yrill not ascend into the cerebral yes- 
sels Plugging of cerebral or coronary yes 
sels y\ith air js rapidly fatal In both yenous 
and arterial embolism prophylaxis is mo t 
important The administration of 100 per 
cent oxygen may saye life or minimize per 
manent damage by absorbing the nitrogen 
bubbles from the y ascular tree ** 
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DISEASES or THE LYMPHATIC 
SISTEAI 

The Jsmphatic system maintains the front 
me of defense against the in\n’'icin of the 
l)od> b\ mtcction As a consequence il is 
af peculiar surgical significance Vcgfcctcd 
n the past for the more conspicuous nrlcr 
a! and venous systems it has come to as 
sumc an importance commensurate with 
that of the l«o other great circulations 
With the advent of ideas concerning cellular 
imiminit} the protective function of the 
flow of limph through the Ijmph nodes has 
become more clear 


sorption was solclv a function of the Ijan 
phalic vessel This was m the eighteenth 
cciiturv The uliJiritjou by th< bod\ of 
water and minirals — a major part of the 
l>mph problem — is conslanllv conctrned in 
the modtnt managemcnl of surgical di>cast 

AWTOM^ AVD I’msiOIOG\ 

The Ij mphatic sj stem consists of the fj/m 
phattc icttc/s and the li/nipfioid organs The 
endothelium lined vessels originate blindlv 
throughout the bod> (Iig 100 A) with 
the exception of the central nervous svstem 
muscle bundles and the substance of the 



riR too — T1 e stn clumM IUI4 of tl c Ivmplatic tijilem (s^m J Bprumrunl r) 1 T) t irn-fajlnr llnlU^ji! 
» g Ij roph cap W'lncs H T?e reticular nctni ri C The nfJerenl i A uhtr )} mp) tl c* ninn D Tlic 

1> mpli T ckIc present ng nliove l1 e b«npb » n ses onj brio lie I niol pc j dure f The eJIereril Ivmj !i vesMrU 
slowing al)ovc the arrow nurnerois v-ahes 


Transport of the major portion of the fat 
ibsorbcd from the intestine i» another func 
tion of the h mphatic svstem Mhilc this is 
perhaps of greater significance to metabo 
jjim and mitnlion nevertheless it has as 
will be seen certain surgical implications 
Tin misenlcric hinphatics the arteries 
contaming milk of rrasistmliis were orig 
nnllv rcfogiii/ed in ir‘’2 b\ the Italian 
analomi i A'clh because of this properlv 
The formation flow and absorption of 
Ivniph art fundament il phv-iologic prob 
Icms Ntiirtlukss Ihcv and inrlicuJarJv 
their solutions have a direct bearing on 
surgical prourcss Tolin Hunter Ilrili«h snr 
gcoii anatomist even maintained that nb 


splteii Tins closed ihm walled network 
collects the Linph from the Mirrounding tis 
sues The lym\haUc caiiUanea gmiluallv 
unite to form large vessels (big »00 C) 
which contain mmuroiis valves These con 
duel till Ivmph to thi Jymph t oi!r:i when 
it flow>» through the tj/Wfl stnuneit (Pig 
100 D) The cfTeniil vissds join to i^sinb 
lish still larger trunks (I ig 101) which 
emplv tin Ivmpli into tlu large veins at 
the base of till neck Ollur It/nij I n(irot i 
jioic* ttnatfomasen have bein lutid The 
Ivmplmtic svstem thus ihlTirs from the con 
tinnous <lo cd bliKxl vavnilar «v leiii in 
two significant resjHa.ts (I) Il ritums in 
a roundalruut wav t part of the ti ue flui I 
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to the genenl circulation m the form of 
l%mph and (2) this Uanph passes through 
numerous hmiph nodes interspaced along 
its course 



P's 101 — D a^io of the I mpl at c 5 stem (a lapted 
from Cunnuig] am) si omng tie miun Teasels A 
Brach al nodes B btersd axilLin nodes C central 
axillarr nodes D infraclasic lar node* E suliMrapu 
lar noiles P pectoral nodes G s belasian trunk D 
left an ! r ght jugular trunk / anastomoses J bron 
chomed ostinal trunk A ascen 1 ng trunk L lescend 
in" trunk 1/ 1 aphrapn ^ thoracic duct O intes- 

tinal trunk P cistema ch^l Q left an 1 n„hl lumbar 
trunk iJ lumbar nwles S 1 ac nodes T spennaUe 
sessels V 1 •popastne no<ies I ingu nal nng- IT 
sub ngu nal nodes \ testes 1 penneal and aciota) 
sessels- Z vessels from lower cslrein ti I nghl Ivm 
phatc duct ® supenor vena cai-a 3 left and ii„ht 
innominate Tens i left and t interna) jugular 
%ens 5 left and r ghl subclaiTan reins C thoraac 
duct 

An understanding of the nature of Ivm 
phatic disease or for that matter of oth^ 
surgical diseases is based on an adequate 
concept of the structure and function of the 


parts inaohed As a consequence it is of 
aalue to reaiew at greater length the anat 
omj and phjsiolog> of the hmphatic s\ 
tern 

Li/mph IS the fluid nhich flows through 
the lamiphatic aes^els It is derned from 
the tissue fluids These originate from tno 
cliief sources The greater part pas c« from 
the blood capillaries into the tissue spaces 
This part is essentialh a modified blocnl 
plasma Another portion originates as a re- 
sult of the metabolic proces«es within the 
tissue cells Since ti «ue cells differ m struc 
lure and in function the composition of 
this portion of the tissue fluid \aries The 
mechanism of formation of the tiSsUe fluid 
after extensive researches and much con 
trov er v is not v et clear Lihemse the proc 
ess of its absorption into the Ivmphatics to 
form the hmph is an unsolved fundamental 
problem 

An onalj-sis of lymph reveals that there 
are but few essential differences between it 
and blood plasma It has Ic s protein Since 
It contains less fibrinogen than the blood 
plasma it coagulates more slowlj On the 
other hand under inflammatory conditions 
It becomes rich in proteins and coagulates 
more rcadiK The products of tissue metah 
oiism mav render it toxic Its quantitative 
composition vanes greativ depending on 
the activitv of the part from which it is 
collected It is greath altered under certain 
pathologic conditions In certain forms of 
edema it is poorer in solida 

Chyle IS a milkv admixture of Irmph and 
emuUified fat formed in the blindlv ending 
lacteah in the centers of the intestinal viUi 
during digestion During starvation the di« 
tcDsible lactcaU are collapsed and the de- 
creased intestinal lymph is then quite «im 
liar to other Iv mph 

Lymphatic lessels arc found with certain 
exceptions some of which have been iioleil 
wherever there are blood capillaries IIow 
ever there aUo exist throughout the hod' 
irregular slit like spaces and cavities wilbm 
the connective tissues These tissue spaces 
arc not a part of the Ivmphalic svslcm al 
though ihev contain a tissue fluid which ha« 
often been called Ivmph Similar to the«e 
tissue spaces but on a larger scale arc the 
synovial caiities and the meningeal 
In this group are a! o the mesolhehum lined 
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serous cavities — pcntonc'il plciirnl nnd pen 
cnrdinl and the tunica \aginnli^ «:ac The 
term I\mplialic should be ^e^cr\cd for Uie 
endothelium lined channels 

The lymph capillaries (Iig 100 A) begin 
blmdlv as irrcgiihr thm walled lubes Tliev 
bmiicli and anastomose freeh forming n 
closed network This reticular 7^et^^.OT^ (Fir 
100 B) lies close to the smaller blood capd 
hr\ plexus ho\\e\cr deeper from the skm 
surface Tubular lymphatics (Fjg 100 C) 
emerge from this network and pass to the 
Umph nodes and be\ond These arc beaded 
m appearance owing to their numerous 
\nlves Smooth muscle is found in Ihcir 
walls The larger lymphatic lessch unite 
and become p^og^e^sl\el\ thicker walled 
until thej form the Ihoraric duct (Fig 101 
N) The wall of the thoracic duct is similar 
to that of a great \cm with the exception 
of a thicker more muscular media 

The lymphoid organs arc intimately con 
ncctcd with the Umphatic %tssels Fssen 
tiallv the} consist of a collection of )\m 
phoid cells l\ing in a mcNhwork of reticular 
fibers ^lost important are the lymph nodes 
(Ijmphoghndulae) commonh known as 
hmph glands The\ ‘filter the l>mph ’ which 
slowl} flows through their network of lymph 
sinuses (Fig 100 D) lliesc sinuses closciv 
surround the lymphoid nodules 
SubstantialU all of the Ijinph passes 
through one or more bmph nodes on its 
wa} to the %ems Ihe sigiiificaiice of this 
fact in the resistance of the boclv to infee 
lion mas bcnadih tfemonstrated Tiibcrcfc 
bacilli injected into the groin of n guinea 
pig maj be rtcoacred in the line l}niph 
nodes 

The hmph nodes ha>c other functions 
rhc\ mamifncture hmphocjles prmcipallj 
in the lighter staining germinal centers of 
the Ijmphoid nodules (Fig 100 D) whore 
mitoses are frequent Thej remose foreign 
particles for example inhaled soot in the 
lungs 'llic% form plngocslic ccIN which 
consume bacteria The Kinphoc^lcs how 
< scr, are not plngoct tic It i> an open qiies 
tion whether thc\ produce immunt bmhes 
The flow of chjJe mn\ be taken as an 
example of the pathwa^ foUownl Uraph 
in reaching the general circulation I rom llic 
hclcals a passes through a reticular net 
work m the intestinal wall In the regions 


251 

where Pc^crs patches (noduli aggrcgnti) 
or sohtar\ nodults are present the ch\lL 
flows through a fine me hwl network closcK 
surrounding the Irmphoid nodules It lca%es 
through stems at the mesenteric attachment 
to enter small l\mph nodes bing close to 
(he intestine and between the two pent 
oncal la\trs of the me entcr\ It passc<« 
usualh through three series of mesenteric 
Kniph nodes of nicmsing size The last 
he about the origin of the superior mesen 
Icric nrters There arc from 100 to 200 
mesenteric nodes The protection thus af 
forded against infection from the intesime 
is cMdent The sessils connecting the mes 
cnlenc hniph nodes contain \al\es 

Clixic then leaves the mcstnlinc nodis 
to flovr tliroiigli the cclnc nodes The effer 
cuts from this group of about twentv large 
retroperitoneal nodes iinv ciilcr the cit 
iema chylt (Fig 101 P) directh join the 
left lumbar tninl (Fig lOt Q) or form a 
separate iruncus inicstinahs (Hg 101 0) 
which empties into the ci«lerm 1 rom there 
chsle is tnnsjiorlcd bv the llioraeic duet to 
the left subclavian vein (Fig 101) The 
flow of clivic mav be rcadih demonstrated 
cxpcrimcntallv 

The flow of Ivmph from other parts of 
the bmh 1ms ns clmnctcnstic a tourse In 
a similar manner it pas e< through definite 
groups of Kinph nodes on its wav to the 
veins Since Ivmph node> are tlic site of 
deposit of malignant mclastnses and since 
pathogenic organisms arc cametl to them 
the area tfrninixf bv niiv given group is of 
significance Thisp fntt«j nnd instructive dn 
grams mav be found in anv stand ird text 
book of nmtomv 

The Flow of Lv mph —1 he flow of Iv mph 
corresponds m part to the more rapnl cir 
culation of the vtnous blood It becomes of 
significance in four conditions (1) It pinvs 
a part m nmintaiiiiTig the normal fulfmss 
of the tissues This the tuvte turgor is also 
<Ic|»ciidciit on the bloo<l capilhrv circida 
tion as well ns the state of tin tissiii fiiiids 
This tissue turgor is notablv di-cn^aseil in 
infants under cvrtam pathologic conditions 
It !>* obviouslv increased in Ivnipludcina 
(2) Pathogenic organisms originating in an 
infiTtcd finger in the mteslino or m tlm 
tonsils art disscmmalcd l)v the flow of 
I}inph (J) Malignant nils somt dt^^tinotl 
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to lodge nnd form diatnnl inct'j’sli'Mis ‘ire 
carried along b\ the hmph ctirrenl (4) 
^\a«tc products from the tissues and nutri 
cnl snbsinnccs such as clisle ire also tnns 
ported \s a conscqtRtice certain features 
of the meclnnics of hmpli flow ma\ be 
bnefis considered 

The 1 15 a iergo the propelling force is 
subslantnlh a difTcrtnce in pressure be- 
tween the two ends of the l\mphalic s\s 
tern In the l\mph cnpillirics the pressure 
Is incrensed ^Miere the mam trunks open 
into the great \cins of the neck the pres 
sure IS low and ina% e\en be negative It 
IS difhciilt to estimate the hmph capillarv 
pressure Actual measurements are not avail 
able The actual effect of the tissue fluids 
and of the tissue turgor on the hmph capi! 
larv pressure is not clear The pressure in 
the adjacent blood capiltanes vanes up to 
*12 mm of merciir\ It «ccms reasonable to 
presume that the hnipli capillarv pressure 
depends on the pressure within the blood 
vessels and conscqucnlh on the force of 
the cardiac svstole The heart beat thus 
supplits some of the vnergj for the slower 
circulation of the hmph 

\cccssoTy factors ri.ho plav a part Smooth 
muscle IS fouml in the walU of the tubular 
Ivmplmtics An nnu«iial amount occurs in 
the thoracic duct Numerous closeh spaced 
V ah cs cMst along the h mphatic \ cssels nnd 
pnrlicularh at the entrance of the mam 
trunks into the cervical veins The pump 
mg. action of the intestinal v illi aids in the 
]iropulsion of clivle "Muscular nclivttv and 
the rc piralorv cveli al o plav their part 
Compared to the venous circulation the 
flow of hnipli IS slow Itsvclocitv although 
varnbli has been estimated ns t mm a 
second The ninomit of Ivmph flowing 
tlirough the thoracic duet as C'lunateil bv 
measuring the amount coming from a Ivmph 
fistula IS from 50 to 120 cc per hour 
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THE LtMIMIVTIC 
Tnvt'MA 

All vrounds open hmphitic ves cl The 
exuding hmph with it« contained cell 
mosth hmpliocvtcs norniallv contributes to 
the heaJmg process The <crtim collecting in 
a wound is largelv hmph This tnaguhles 
more slowh than the blood nnd seal the 
open ends of the Iv mphatic network Ileal 
ing IS as a nilt jirompt nnd uneventful 
Subsequent nound secretion /s ordinariJi 
ab orbed nnd carriid awnv bv tlu siirrotind 
ing blood nnd hmph capillani*s If u ne- 
cumulates evacuation ma\ be nccess.arj 
Mounds m the axilla or groin mav injure 
large Jvmjdntic tninks This nnv occur for 
example m an cxtciisivt biopsv to rcniovi 
adherent inguinal nodes The discharge of 
considerable clear fluid Jj/mphorrl en en 
sues The wound mav be slow in healing 
but cvcntualh closes Pressure oreaultrin 
lion of the wound wilh silver nilmlc mav 
be omplovcc! to hasten do lire 
Jnjurv lo the thoracic duct is of major 
significance It mav follow severe trauma 
Ilowtvtr it occurs most frcxjutnlh during 
operations al the left base of the neck It 
lias happ<.ncd for example during the ml 
ical excHion of tuberculous cervical hmiph 
nodes Since the curved terminal portion of 
the lUoracvc duct max exteud as Uv?,U a< 
5 cm above the manubrium its priscnee 
dioiild not be forgotten during extensive 
dissection m thi> region 

Injurv lo tlu thorarii duct is rrcogniriHl 
bv the prcsenci- of ehvle in the wound Tin 
csca|K.*s sv nchroiioush with expiration Two 
cour>cs are tlicn opi ri If jMKsible a latcnl 
anaNlomoMs sliotild be nttimplei! lading 
m lilts bolli ends of the dud should le 
Iigale<I Tlu collateral eirtulation is a li- 
quate <Iig lOJ I and J) to rifum 
chvh lo the vinous emulation rxperimen 
tnlh cnnliiiiiilv <f tlu thoracic ihirl i* not 
neccs arv to life lollowing ligature a col 
laUral circulation tlirough tic right lvm 
jhatic duct ilcvtJops Other hmpHtico 
vinous nnastomo t « an even rccognirc 1 #u 1 
describetl 

If till injurv IS iinrei-ognizcil it makn B 
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«etf known in the folloniriR manner Tlie 
lo^\e^ portion of the wound swells Sponta 
ncoiish or after the insertion of a hcmostal 
there occurs a gush of mllk^ fluid and a con 
tinuous chylorrhca then ensues This is 
threatening smte liters of fluid wath con 
lainetl minerals and fats arc thus lost Rapid 
imaciation is noUd and the general appear 
ance of dehsdralrnfi and starvation Re 
j)!aceme7it therapy inaa he ncces«ar\ The 
resulting lymph fittiila mac be treatcal bi 
cauteriration or b\ firm gaure packing If 
these fad dissection ind ligature of the 
injured duct ma\ he neccs«arj The mor 
talita is reported ns being between 5 and 
10 per cent Injura to the right Kmphalic 
duct (Fig 101 I) IS not so serious 

RFFtllENCE 

t«: F C Tie I-^tat>l ^limenl of CoUaternl Ciroula 

1 on Folio ving Lipnl on of the Tharacic Duct, 3ol ns 

Ifopk Bs Itosp null SJ-il 

Lrjirpji St \srs 

Obstruction to the flow of Umpli ma> m 
volve ant of the successive parts of the 
hmphatic sjslcm For example recurrent 
ert sipeJas involving the reticular Ivmphatics 
of the skin mav result m their partial or 
complete obliteration The collection and 
flow of Ivmph arc thus hindered The sub 
cutaneous tissues become thickened sodden 
and firm and hjmphcdcma is the eventual 
outcome Tins consists of three components 
The tissue fluids are not propcrlv nhsorbcil 
As a consequence thev incnasc and (n) 
edema rtsiills Since the outflow of Ivmph 
IS Impeded the uninv oh cd Ij mphalics dilate 
with fluid and (b) lymphangteciasrs cn 
sues As the process conlimie> there is added 
(c) a cellular reaction and cv entinJU fibrotir 

L\ mphedcina also results from other 
causes particularlv thrombophlehili> of the 
iMllarv brachial or ihac femoral veins The 
inflammation spreads to the surrounding 
perunsculir hmplntics ami Iviiiphangilis 
ilcv clops Some of the Ivmphatics lierome 
'.clcroscd This infcrfcrcs walh the rclurn 
flow of Ivmph from the cxlrcmilv Carci 
noma of the bre i«t mav so invade tlu nxil 
larv Ivmph itics ns actualh to interfere with 
the ref urn flow of Ivn\ph from the arm \t 
first the alTected arm \* swollen and a pit 
liiig celcma is present It then becomes 


light firm to pressure and uncomfortable 
Finer movements of the hands are lo-l 
the Ivmplialic block becomes more com 
plclo the arm becomes progrc«'ivelv pale 
painful and useless Elephantiasis mav sub 
scqiicntlv develop 

VMetjmasm alba dolens htcralK a pain 
ful white inflammation is commoulv callcel 
milk leg Tlic name vras given before (lie 
true nature of the process was under food 
If IS an example of the effect of thromho 
phlebitis accompanied bv blockade of the 
principal lymphatic trunks It iiMialh aj> 
pcirs a week or ten davs after dclivcrv av 
thrombophlebitis of the iliac femoral vein 
The kg becomes swollen and firm However 
instead of appearing du<kv from the mflam 
malion and venous stasis it is pale tcn'c 
and slimv This effect is doubtless due to 
the associated Kmph stasis Usiiallv the 
swelling subsides within two weeks As a 
rule the venous circulation is re lorcd in a 
remarkable manner The Ivmph sta«is how 
ever is«lower tn receding A varrah/c result 
ant edema nn> persist tliroiighoul life ow 
mg to some fimdamenta] disturbance of 
Ivmph formation and flow 

It mav be nccesvnrv to difTcrenliate fcrrrf 
iiary edema from the various Ivmphcdcnias 
Called nl«o Milroys discatc this was dc' 
scribed bv Milrov in 1802 The iirmcipnl 
features arc the familial incidence nnd the 
circumscribed edema usuallv of the Itgs 
There is no known cause local or gcncml 
There IS 110 evidence of Emphatic obstruc- 
tion The affcclcd limb is painfess pits on 
pressure and is firmer than in ordinan 
edema Acute exacerbations arc rccoj,ni?cd 
nnd have betii regardtd as the roull of a 
vascular neurosis 

Ihe familial incidence the absence of all 
ordinan causes of edema the contiuiad 
chromcitv nnd the uiiimpaireti general 
health arc diagnostic aids Tnatment con 
sists in rarlv nnd porsisttul hindasmg to- 
gether with measures to tonlrol (he cvlema 
If nllfiwcil to go unlri ilial the enlargtmenl 
mav siimilate clephantnsis Lvmphangio 
plaslv IS of no avail 

Treatment — The treatment of I^mph 
odima dcjKiids on thi >tagc nl which the 
di east i« cncounlcrevl I-arlj mild rnse-i 
«iubstquent to the hmpbangitis a«»ocnted 
with tbrombojililobitis m the cxtremitiis 
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respond to rest cle^^tlon massage and sup- 
port b\ bandaging It is important m other 
cases to recognize the underl\jng cause of 
the l\mph stasis and to manage it properh 
In moderate! j ad\ anced cases the basal met 
abolism should be determined Particularl\ 
if it is low the administration of desiccated 
tlnroid ma\ pro\e of aaliie The results 
from this are occasionally striking 
Failure of absorption of the edema fluid 
is cssentnlly a tissue problem since the 
kidne\s are usually normal and function 
well As a consequence administration of 
the newer mercurial diuretics may be con 
sidercd These act m part at least on the 
extrarenal tissues increasing their perme- 
^blllt^ As a result of their action the bod\ 
rids itself in the urine of a sinking amount 


If the sanous forms, of jiallnlnc treat 
ment fail operatite treatmejit ma\ he un 
dertnken There are two main opcraluc pro 
cedures for consideration Lymphangioplasiy 
was introduced b\ IlamllcN m 1^08 Us 
principle was to furnish a new capilhrr 
liatliwas for the conlripclal passage of tie 
obstructed bmph This was accomplished 
by inserting long strands of sterile tubular 
wo\cn silk into the subcutaneous tissues 
from the wrist or ankle to the axilla or groin 
This was done through multiple openings 
and the free ends were huned before tlit 
skin was closed The silk thus acted as a 
new hmpliatic conduit Successes lia\e been 
reported but expcnniental e\idcnct shoirs 
that the beneficial effccls arc temporary 
The threads tvcitc a cellular reaction and 
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of salty water Salvrgan with ammonuim 
chloride iisinlh depletes grcitb the fluid 
m the wattr logged extrcniit\ The results 
are htst when acconipiniul b\ other suit 
able measures The data obtained in studs 
ing these cases would seem to indicate an 
increase also m the pcrmeabilits of the 
blood capillaries since the outflow oflimph 
Ihrougb the bniplntics is mccliaiiicalb hm 
dered 

III adiniiccd cases decubitus mas dcsclop 
ami require attention T ancose ulcer ma\ 
occur in patients with \aricosc icins and 
recurrent thrombojihlcbilis It improves as 
the hmphedema receives appropriate treat 
ment T aceme therapy as wtU ns midtca 
tion with sulfa drugs has been iiecil to 
combat the recurring hmphangitis 


in about ihrte wciks fibrosis of the new 
cimiinel has resulted so that the thread i< 
isolated and surrounded bv scar The thread 
IS later acluallv dismlegmted Ifandici 
fmnklv stales ten vears later In nn own 
hniuU this plan Ins not been penniineiitly 
successful and I am unable to rtcoritmtnd 
It ” 

The Aondofeon ojeraiion (Fig 103) was 
descnbcil bv a Grcik surgeon m 1012 H 
has been populanzed in Fnghnd bv Itogirs 
and in Ameriia bv Sistnink Its principle 
IS twofold It plasticallv reduces the size 
of the enhq;e<i limb bv removing large 
stnp of skin and subcutaneous ti sue and 
more imiHirlanl it i>ermits rf ilriimge of 
the obstrnclod superficial into the open deep 
Ivmphaties This is cffcctid bv removing 
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'nidch tlie ‘^cirrcd nnd tliickcn«l iponeu 
rosis It will l)t further considered m the 
trentment of elephnnitasts 

RErmFNcra 
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Thoracic Dacr OnsTnucrioN 

Obstruction to the Kmplntic \es8els nnd 
to the lirgcr Emphatic trunks results in 
Ivmph stasis and Umphangicclnses The 
l^Tupli stasis IS manifested parlicu!arl\ ns 
edema owmj* to the inadequate absorption 
of the tissue fluids The Ivmphangieclases 
bteome CMdent tn an added manner On 
the skin of the involved c\trcmtt\ appear 
small bicba aisibJe >utb a liand lens and 
containing a dear fluid These arc to be 
noted particularh ^^he^c there is a derma 
(ills uJicre the skin has been abraded or 
in the region of an ulcer The clear fluid is 
l\mph and in this manner the congestion 
i» partialis rehesed 

SMicii the thoracic duct is obstructed the 
same phenomenon ensues Then lionescr 
chyle crudes into t!ie peritoneal easitv into 
the pleural caMla or eacn into the kidner 
pcUi^ or bladder Tn this manner occur chy 
/oiis asdics ehylofhorax an*l ehylima 

A number of conditions base been ro- 
ixirltd as causing obstniclion of tlie thor 
acic duct These ma% be (a) enlarged me* 
diastinal Ivmph noiles llic rt'uli of tuber 
culo IS of llu deposits of carcinoma or of 
Hodgkin s diMasi (b) nudla^tlnal tumor* 
fc) aahuhr mcompcltnce «ith siib-cqiicnl 
tniargement of the left atrium and pressure 
(d) filana! disease due to the presenct of 
the parent norms nilhm the duct (e) bil 
lnr?ia'-is due to the pn ence of the blooil 
fluke liilharzm hen alobm in Iht due! (f) 
stenoses such as occur follonmg the ms a 
Sion of the duct nails b\ liibercnlosis w 
circmomn or as following scarring (g) 
carxliac li\pcrlroph% aclini: In diriTt pre* 
sure (h) pancreatic neoplasms dcscnlnd 
l\ Agncn (i) inlrathoracic goiter rei>orl«I 
b\ Schultre (]) IhromlKsis of the Ufl siib 
ch\ian atm at the u ual opening of the 
thoracic ihicl (k) nnciir\sm of the aortic 
arch ba pinning the duel against the acr 


tcbral bodies (I) malignant dist-ast of the 
pleura noted ba Sahh (m) surgical liga- 
ture as discussed aboac 

Subsequent to obstruction of the thoricic 
duct the laanph pressure increases and the 
Kniphaiics dilate A collateral circulation is 
cacntiialla established through the broncho- 
mediastinal trunk through other thoraeic 
famphalies or eaen through capillara anas 
tomoscs into the right Kinphalic duct 
Other h mphalicoa enous anastomoses knon n 
fnit not gcneralK recognized mav return 
the obstructed clialt to the acms Ncacr 
tliclcss leakage occurs and tlic cistern i 
chali maa cacn rupture Chalc maa al o 
pass into the peritoneal caaila from the 
induced Ivmphniigiectascs ba the median 
ism of dtapedeats according to Sahli 

Chalous ascites maa d o occur sub e- 
quenl to direct trauma aaith rupture of the 
Cistema chali the thoracic duct or ana of 
Uic larger Emphatic acs»cl» Carcinomatous 
nielaslascs flJlmg the mesenteric Emph 
nodes mav «o obstruct and dilate the tnhu 
tara Emphatics as to cause chale to npptar 
JM the peritoneal fluid Chalolhont mav 
likewise ensue after sea ere mjiira to the 
chest 

The ireettnieni is b\ panccnle i? and it 
maj be ncci'ssara In repeat this stacra! 
times Tht fundamental cause should be 
Sought and if found should receive due 
consideration 

Chalc maa enter the urine from the kitl 
nev [lelais or from the urinary bladchr The 
simiiltanenus niplurc of blood vessels and 
of dilatwl aaricosi Ivmphatics has been do 
vcrilKM? This results in both chalana and 
hematunn Tljc prassurc of n tiibon-iilons 
Ivmph node on tlie thoracic duct with the 
subsequent npiiearnncc of chv le m the poE cs 
of bolb kidiuvs has been reporlid The 
Eniph stasis involved the lumbar trunks 
(Hg 101 Q) the lumbar nodes and Ihcir 
tributaries from tin kidiiea Havclbiirg has 
provrtl that thvle mav cseajK into the 
iinnara bladder 

rtrenvMavsi'' 

Flcphanliasis i a late rv'Ull of clironic 
|>cr isttnl Emphatic obslrurfion In ml b 
lion due to Ics cnial resistance a rcturiant 
Emphangitis haN iisualE been siijHrim 
liosid on the rt ultnnl Eiiipliisl ma It in 
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fcbnio flIbcVs simiJir to Ibow of pabenL'* mtb rfe* 
I hantins s Slrcplo<T»rn xvcre mltiiml from the tissue 
flui 1 nln-ayg at l! e brginnint; of nn attack 
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Ll^MPllANGlTIS 

Lvntplnngitis is an inflammation of tlie 
Ijmphalic vessels It is due, as a rule, to 
pithogonit' COCCI nUhough various other or 
ganisms maj act ns causal agents Like other 
forms of inflammation it maj be acute 
subacute or chrome Rooiirrcnl varieties are 
well recogmrod Since the lymphatic vessels 
cMst in two forms there are two corre- 
sponding varieties of Ivmplmtic inflamma 
(ion (I) Reticular or capillary lympfiangtitr 
mav occur any where in the skm of the liodj 
(2) tubular lymphatigiUs is most commonlv 
observed in the skin of tJtc cxtrcmiUcs Rut 
little IS known concerning Ivanphangilis as 
it involves the deep Ivmphatics It would 
seem to be more significant than is rocog 
nircd and consequently, should merit fur 
thcr investigation 

Reticular Lvmphangitis — Acute relicii 
hr Ivmphangitis commoiify due to slrcplo 
coccal infection involves the muUiple picx 
iform vessels iii which the Ijmph is collecltd 
(I ig 100 A and B) In its hss severe forms 
il is usually seen m wound infections as a 
spreading pink to deep red blush surround 
mg the area of trauma Tlirough this portal 
of entry the invading organisms have cn 
Icred the hintihalics of the skin and have 
set up the consequent process of acute in 
flamnntion Varvmg dturets are recognized 
the mo-^t severe forms being seen iii trvsip- 
elas It IS not commonlv recognized that a 
great |wrt of this diseas< is a pfoi,ressjvc «i 
flammatory mv olv emt nt of the c ipillary ly m 
pliatics of the skin 

The eaiisafiie pailioqcnic onianifms arc 
Hsuallv streptococci Other hacleria how 
ever, such as the slaphvlococci the anthrax 
hacilhts or the gonococcus mav induce the 
chnnctcn’'tic changis An intense hvpcr 


2oq 

emta occurs and the area bocomcs red (enst 
ind swollen The Kmplntic vessels become 
distended and filled with clotted Ivmph 
Within and about iJjcm arc manv Jriiko 
cvtcs Endothelial de'»quainalion ensues The 
inflammation extends in varvmg decrees lo 
the sujTotindmg tissues Pcnlvmplmngitis or 
even cellulitis mav ensue and in the latter 
instance suppuration mav follow 

The cUmeal course usuallv begins willi a 
wound although this mav be quite insig 
nificant It mav be superimposed on a 
chronic eczema or mav nn*<e at the margin 
of a longstanding ulcer The on^d is usu 
ally acute ns the infection invades the net 
works of vessels Often there is an carlv 
dull and the temperature rises rather aii 
niptiv to 102° or 10S“ F The pul e rnlt 
increases malaist is noted anil general 
symptoms such ns vonnlmg nr hcadaelu 
may ensue The area is usuallv quite tender 
and may be painful In a dav nr so depend 
mg on the type and scverilv of the priinarv 
infection irrcguhr red streaks mav be s<eii 
(Figs 10*1 and lO-l) extending from the dif 
fuse rtd area up the cxtremilv This is due 
lo llic subsequent tubular lymphanyiln 
The regional hmph nodes hteonie swollen 
and tender Along the course of the tubular 
Ivmphangitis mav njipcnr a difTuse rtd ana 
a palcliv reticular Ivinpliangilis The milder 
infections usuallv resolve particulirlv afitr 
appropriate treUment The severer form-s 
may result ui necrotic in ucrroti-iug ulcers 
or in ccliultUs with auppuratioii If tin 
fvmpfi noift barrier proves inatfiquatc the 
rapidiv progressive infection mav result m 
sepUcenna 

The portal o/ entry i' not always as oh 
vioiis as in the hlllc fmgtr shown m figure 
105 The prick of a conlammaled needle has 
in manv ca<es resulted in rnpidlv evolving 
rclitular Ivmphangitis tubular Ivmpliaiigi 
(is acute Ivmphadtnilts scptfccniia and 
death This is the pojiularlv termed blood 
poisoning^ However it is the fnihirt of the 
hinphatic defense which is of primnrv *ig- 
mncailci and it might ns rramnabh l)c 
Icrmetl Ivmpliatic innihqtiacv ’ 

Tnatment will bt discussed later after a 
consideration of the cloeclv n«*-(>ciat<d tubu 
Kr Ivmphangitis 

Tubular LvmphangULs — \ciUc lubnlar 
tvmphangitis ts an acute m/Iamnntion of 
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\ol\c> pnrliciiHrl\ the lcg« but mix occur 
in the irms scrotum xnhi or l>rcist« 
There ire \nr\inj; degrees In well de\elop«l 
mstmccs the pirls nrc Irulx clephanline 
The «kin is cnormousix thickened and 
thrown into folds and the epidermis often 
presents numerous wirtx projections There 
IS n firm cdcmi of the less nuoKed parts 
The dermis is preath thickened and fib 
rosed and the subcutaneous fat is exces 
sucl\ increased It is scarred and its deeper 
portions arc water lopped Near the deep 
fascia it contains much free waterx Kmph 
The deep fascia is surprisingU thickened 
Its outer surface hemp rough and papillan 
and attached to the fibrous trabeculae sepa 
rating the edematous fat lohulcs Its inner 
surface IS smooth and appears normal as 
do also the underKmp muscles 

^ nrious forms of elephantiasis arc de 
scrihcd Galen rccopniroil the iltseasc as oc 
currinp along the southern Mediterranean 
coast hence the name of the tropical form 
clephanitasts arabum which is due to fitan 
There arc several species of the small 
causative threadworm Tlic common one 
ll«c/ierrrm (Fdana) haHcro//i is from 2 to 

4 inches in length ami ahotit the size of 
ordnnrj catgut The worms are bi<(.xiial 
the males being the smaller \Mien mature 
the\ breed and later the females pitKiiicc 
living cmbrxos These enter the blood 
stream where thc\ max be found micro 
scopieallv wriggling among the blood cor 
ini«c!e> These minute cmbr\ os liMug m the 
iilood arc called I-tleina sanguinis homtms 
The adult worms live in the Ivmplnlir s^s 
tom Thej nrc found in the various Ijm 
phatic vessels ami in the sinuses of the 
ismph no Us Ilv obstructing and damaging 
lie hmph cliannels thev «et up a varietv 
of pithologie changes Among the di**ea«CH 
line to flhriasis an Ivaupltangilis Ivmphan 
gucta-n hvdroccle hmpli scrotum cbjlous 
ascites chvinijs cvsls and elephantiasis 

I ilan ISIS IS IrausinilUHl bv the biti of the 
mo qiiito Culrx faliriant Ollier ino quitocs 
however max act ns the intermediate host 
TIu blood borm embrvos leave the stomach 
anil metamorphose within the muscles of 
the insect earner This takes about twelve 
davs (Low) The larvae tlicn inigratc to 
the head and pa«s out along the bill of the 
mosquito Tliev enter the <kin tlirougli Ihc 


puncture wound or mav even penetrate the 
unbroken cjudermis On reaching the Ivm 
phntics thev complete Ihcir development 
and become adult worms 
Treatment — The treatment of filaria«is 
Is c sctiliallv proplivlaxis since proposed 
treatments of the cstabh lied disease are 
nn«ati factorv Antimonx salts haxe been 
gixen intraxcnoiislx but n prolonged course 
of the highlx toxic drug seems ncecssarx 
Surgical inatment has been applied to three 
of the manifestations Aniptiiahon of lla 
often huge Ixmph scrotum has proved 
satisfactorj In skilled hands it is a safe oj)- 
oration rxcision of the boggv mass of in 
guina) glands is inisalixfactorv Tius im'« 
mav be mistaken for hernia It contains 
enormotisb dilated l^anphatics and con«e 
quentiv vanes in size and clasticil> I or the 
elephantiasis the Aout/ofron operation (Fig 
102) has proved of benefit It removes at 
least n great part of the unwjcldv mass 
The establishment of sccondarj coimeclions 
bclxrccn tlic superficial and the deep Ixni 
phatics IS of manifest value Tins is a chal 
Unging and fundamental surgical problem 
U IS obvious that the main trunks at tin 
axilla or groin should be patent to obtain 
the best results Since in filarial cleplianh 
n>is the fundamental cause remains the 
final result is open to question Ilandlev s 
Ivniphangioplaslx is of little avail 

Llephniitiasis is not alwavs a tropical dis 
vase nor it alwavs filarial It max be a 
stqiie! to nnv persistent hmphedcina and 
parlicularlj to tho«e complicated bx neg 
ket a dirtj skin and consequent recurrent 
xisilations of reticular Ivmphangilis For cs 
ample It has followetl carcinomatous Mock 
nde of the axillarv Jxmphatics radical breast 
amputations cxlcnsixc tuberculous iiixnsioii 
of tilt Ivinphatics of the leg ring ulcer of 
the leg and recurrent attacks of crxsipch« 
(reticular Ixanplmngitis) Tlie Kondoleon 
operation has provciJ of greater value m cer 
tarn of thest nonfilanal forni« and good 
results arc still being reported 
FrprnmnlaJ elfphanlinsu Ja.« bitn pnxtorttl In 
toe* lir lln Ran« Ilnnkrr an! firll whi ■ 

*3 firt rrnl w lut n of f]} n tir } f If o n>- 

\ nr«l » tl a I i penoo of » I m <I lU «nlo the 
iphrml tjwilalHH Tl * inju 'll Ihp 1 mpluit Vf*- 
*r!» ar t tJ r n "In lo rl Ihfr nrrr Inbulary Thf 
injarjr «»a« * roenl to mult u fil rtM « anJ 
frt Iteration TIk- iIoj;* fnan fp* r>] % l>«v{ucnt 
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Lymphangitis 

LATTiphingitis js an mflnmmnlion of llie 
IjTnpIiatic vessels It is due as a rule, to 
pTlhogcnic COCCI nltlioiigh various other or 
gnnisms may act as causnl agents Like other 
forms of mflimmalion it maj he acute 
subacute or chronic Recurrent viricties arc 
well rccognired Since the IvmphalJC vessels 
exist in tv'O forms there are tno corre 
spending varieties of Ijmphalrc inflimma 
lion (I) Hciteuhr or cajtxUary lympfiaugtiti 
mav occur an> a here m the skm of thebodv 
(2) tubular lymphangitis is most commonlv 
obsoned in tlie skm of the cTtreniitics But 
little IS knowTi concerning Ivmphangitis, ns 
It involves the deep bmphatics It would 
seem to be more significant than is recog 
nired and conscquentlj, should merit fur 
ther investigation 

Reticular Ljatiphangilis — Acute rctitu 
hr Ivmplinngitis commonly due to slreplo 
coccnl mfeclion involves the multiple plex 
iform vcsstls m which tlie Ijmph is coUecteil 
(Ifg 100 A and D) In its lc<s scicre forms 
it i3 iisualK seen m wound infections ns a 
spreading pink lo deep re«l blush surround 
uig the area of trauma Through this jiorlnl 
of cnlrj the invading organisms have cn 
Icrtd the Ijmplialics of tlic skm «ul havt 
set up the consequent process of atulc iti 
flammalion Vnrving degrees are rctognirctl 
the most severe forms being seen m crveip 
clas It IS not commonlv recognized that a 
great part of tins disease is a progressive m 
fiammator^ involvement oftliecapillarj Ivm 
plmtics of till, skin 

The cnusafite pnlhogrntc organisms nre 
nsualK streptococci Other bacteria how 
ever, such ns the staphvlocoeei the niithrax 
bacillus or the gonococcus mav indutc the 
clmraclenslic changes An inlAn>.c hv|Kr 


cmia occurs and the area becomes red tense 
and swollen The Emphatic vcs^ch become 
distended and filled with clotted Ivmph 
Within and about them arc mam leiiko 
Cjtcs Endothelial desquamation ensues The 
inflammation evtends in varv mg degrees to 
the surrounding tissues IVrilvmpliangitis or 
even cellulitis mav ensue and in the latter 
instance suppuration nnj follow 

The clinical course usuallj begins with a 
wound although this maj be quite insig 
nificant It mav be superimposed on a 
chronic ecrema or mav arise it the margin 
of n long ‘Standing nicer The onset is usy 
allj acute as the infection invndes the net 
works of vessels Often there h an earlv 
dull and the temperature rists ratliir ab 
ruptlj to 102® or 103“ E The pulse rats 
increases malaise is noted and gineml 
svmptoms such as vomiting or licadache 
maj ensue The area is ustiallv quite tender 
and maj be painful In a dav or so depend 
mg on the lv*pe arul scvcnl> of the primarv 
infection irregular rtd streaks mav bo situ 
(Figs 103 and 10+) extending from tlio dif 
fuse red area uji the cxlrcmitv 1 his is due 
to the subsequent tubular lymphaii(/iti* 
The regional Ivmpli nodes become swollen 
and lender Along the course of the tubular 
Ijmphangilis mav appear a thfruse ml nrci 
n patchy reticular Ivmphangitis The milder 
infectious usuallv rt«ol\t particuhrlv aflir 
appropriate treatment The severer forms 
may nsidt in nccrotis in ncrro/i-nijr ulcers 
or in cellulitis with suppuration If the 
hmph node barrier proves iimdt quale Ihi 
rnpiJIv progressive infcctjon mav result m 
septicemia 

The portal oj entry is not alwnvs as ob 
vious as in the hillc finger shown m figiiri 
103 Tlic prick of a contaminated niNdlc has 
in miiiv cases resullid in rapidly evolving 
reticular Iv mpliangili» tubular h inphangj 
tjs acute Iviuphatlcnilis scptiKinia and 
death This is the popiihrU lirmtd ‘blood 
poisoning’ However it is the failure of the 
Ivjnpliatic defense winch is of primarv «jg 
mficnnrc and it might as riasrtnablv be 
tinned hmphalic inadcquaev ’ 

Treatment wilt be di«cussed later after a 
Consideration of the closely asMactaltd liibu 
lar Ivmplmngilis 

Tubular I^ymphangilis — \eute lubiiHr 
fvmphaiigitis is an acute mflamnniion of 
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the tubtilar Emphatic vessels commonlv 
called Ijmph'xngili’s It is f^equentV^ seen 
m the dispensan The patient presents a 
wound of the hand which has become in 
fected *i blister of the foot which has had 
improper treatment or an infected mgrow 
iiig toe nail (Fig 104) The hand or foot is 
localh feaensh red and swollen from the 
infection and the associated capillarv Ivm 
phangitis It is often tender Extending up 
the arm or leg as the case maj be are ir 
regular red streaks due to acute inflamma 
tion of the walls of the tubular lymphatics 
(Figs 103 and 104) The regional lymph 
nodes are swollen and tender 
The 1 athogemc organisms are frequently 
streptococci Others howe\er may set up 
the initiating wound infection with its sur 
rounding reticular lymphangitis The in 
\aded tubular Emphatics are surrounded by 
a region of hx'petcmia Exudation occurs 
and the aessels become filled with coagu 
latcd hraph desquamated endothelial cells 
and leukocytes Progress along the lym 
phatic trunks is aanablc m some cases be 
mg quite rapid It mav extend from the fin 
ger to the armpit in from tweh e to twenty 
four hours depending on the type and 
seaerity of the initial infection 
The eltntcal mamlestations are those of 
varMng degrees of infection with the super 
imposed red streaks winding up the exlrem 
ity This streaking is \ariable It usually 
extends through the first defence nodes but 
may go around them It is ordinariE seen to 
end m the nodes of the axilla or groin How 
e\er in come instances it doubtless inaohes 
the deeper and inMsible aessels extending 
cenlralh from the axillary or inguinal nodes 
which are enlarged palpable and tender 
The majontx of the infections subside 
rapidl\ under adequate treatment Often in 
four or fi\e daNs after the onset no residual 
CMdcnce is seen On the other hand certain 
infections are rapidly and progressively 
fatal even within fort\ eight hours after the 
initial infection This tragic outcome may 
be due to the virulence of the infecting 
streptococcus the lowered resistance of the 
patient the inadcquacv of the Ivmphatic de- 
fense barrier or even to injudicious treat 
ment The fatal result in these cases is due 
to septicemia as mav be shown bv blood 
ciilturcs Further evidence is later found m 


the microscopic demonstration of widely dis 
seminated areas of infection 

In other cases local abscesses may form 
along the tubular Ivmphatics The perilym 
phangitis mav extend and dilTiise cellulitis 
sometimes develops which mav suppurate 
Infection of the hand with Ivmpliangilis 
and its sequelae may lead to a scries of dis 
abling complications unless properly man 
aged 

The treatment of li/mphangitis comprises 
prophvlaxis management of the acute infec 
tion and recognition of and attention to the 
complications Prevention is perhaps best 
accomplished by rigid surgical care of 
wounds particularly those of the hands and 
feet I^here streptococci are known to be 
present this attention should be scrupulous 
Wounds of the hands of manual laborers 
should receive carlv and judicious treat 
ment The skin of the extremity with Ivm 
phodema or elephantiasis should be kept 
clean to prevent recurring attacks of reticu 
lar lymphangitis 

The usual management of the acute mfee 
tion IS by the institution of rest and the ap- 
plication of hot moist dressings Use of sulfa 
drugs IS of particular value in those forms 
due to streptococci Their effects are some- 
times striking Pest local and general is ob- 
viously of value Hospitalization with the 
institution of complete bed rest and care 
often rapidly terminates a severe infection 
In case of tubular lymphangitis of the ex 
tremilies the dressings should envelop the 
entire arm or leg and cover the axilla or 
groin Since local dehvdration seems of 
value the dressings may be kept moist with 
a saturated ’'oliition of magnesium sulfate 
or with mixtures containing glvcerin Anti 
septic solutions hnv e no particular v alue and 
may even prove harmful As the infection 
subsides the magnesium sulfate solution 
mav be replaced by bone acid or salt solu 
tion 

If an abscess develops in the initial wound 
it should be opened and drained but this is 
not ordinarily ncccssarv The septic hand re- 
quires special and ^killed care IMien celluli 
tis with definite suppuration occurs it 
should be drained Incision of the acute 
tubular lymphangitis should never be done 
owing to the danger of disseminating the in 
fection Local abscesses and abscesses within 
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the rcgioml glands mns require inci«ioii and 
drnimpe tlilton's method should be cm 
ploscd The general condition of the pa 
lient IS aided b\ an increased fluid intake 
If fluids are not rtadiK tolerated in mouth 
the} arc best admmislcn.d b% hapodermoc 
Uses of limger’s solution 

Chronic Lymphangitis — Chronic Km 
phangitis ma\ folloav an acute attack which 
lias not rcccncd adequate treatment It nia\ 
he maintained in the Kmphalics peripheral 
to a blocking subsequent to prc\iou» nciilc 
Kniphangitis A recurrent form inanifcstiiig 
Itself as periodic attacks of reticular Km 
plinngitis frtqucntK occurs in the skin of 
t\lremities with Kmphedema or clcphanli 
ISIS A specific portal of entra is dtfliciill to 
determine The lamph stasis present and an 
unclean skin arc predisposing factors This 
form has preajousK been described The 
more common forms of chronic Kmphaiigi 
Its arc cancerous tuberculous syphilitic and 
filarial The sporolnchotic aaricta is rare 
One of the principal efftcls is an mtcrftrcnce 
aailli the normal flow of lamph from the in 
aolved part due to the progrcssiac thicken* 
mg fibrosis and eaentual blocking of the 
Ijniphattc acsscls The usual results of thi'» 
have been preaiousK considered 

Tubcrculouit li/mjfhaugitis is rare With 
out much <loubt the tubercle bacillus is car 
Tied about the body and parlicularK to the 
lamph nodes ba means of the Kmphntic 
acssels, act the vcsseK llicmscKcs arc scl 
dom inaoKcd This would argue for the 
ifTcctiacncss of the Ivmphatie cndotlKlmm 

Occasionalla it is seen ni the hand or arm 
as a sequel to a primary focus m the ham! 
This source of tontimud infection the on 
atomical lubirclc maa giac ri'C to ascend 
ing tuberculous lamphaiigitis Tin KmphnI 
ICS become Ihickeiicd ami nodular and art 
jialpablt Tliev maa boeome cord like The 
nodules arc at first firm an<l solid later 
Ihca soften form ai)sccs>e>. and break doaan 
forming ulccr^ The cpitroehkar and the a\ 
illara glands are inaadid A similar loiuh 
lion occurs m the mesenteric lampliatic- and 
in till nicstiilenc lymph nodes from iiiles 
tiiial liibcrrulo i« 

Ihc treatment is general md local The 
initial lesion should be excised if possible 
to rcnioae the source of the infection It 
maa be neccs'jnra to curette or caen ctci<e 
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the broken doaaai areas along the course of 
the Kmiphalic aesscls The inaolacil lamph 
nodes maa require excision if other measures 
fail X raa therapy is of aaluc 

Sporotrichosis, a rare ma colic disease 
due to infection anth the aanoiis species of 
the Sporotnehnm presents an unusual form 
of chronic Kniphangitis (Sec section on 
Sporotrichosis ) 

Chronic non granulomatous lymphangi- 
tis lias been described It is dilTicult to re- 
gard this ns a clinical cnlita It is not casa 
to distinguish it from the tuberculous form 
Iloarcaer no specific causaliac organism has 
been found It behaacs much as tuberculous 
Kmpliangitis although the tubercle bacillus 
IS not demonstrable Treatment is directed 
at the initial lesion and at the ciilarced ri*- 
gional Kmph nodes which should be excised 
The lamplmngitis needs no other treatment 

Syphilitic lymphangitis is occasionally 
scon on the dorsum of the pcni« subscqiuiil 
to the jirimara infection The Kmphalic aes 
scl» become firm cord like and readily pal 
pablc There maa he an nccompanvnig Km 
phcdcnia of the foreskin Tlic treatment 
consists of an nllack on the causatiae dis 
tase 

Cancerous Kmphangitis is an ohiilerat 
mg form due to the plugging of the lam 
phalics with niclaslaRizing malignant cclK 
There maa be deinonslralcd microseop 
itally, a surroumling inflamnntorv reaction 
and fibrosis 

niarial lymphangitis om of the main 
clTttls of the mansion of the bocK ba 
1! ocAcreno (Filaria) 6nucn>/ti has bein 
discussed in a jrt'cceding sc-clion 

La Ml nsNriicTA'sis 

I amphangaclascs or anrico'C hanphatics 
nix dilatations of Kmphntic aes«cK Tlua 
arc analogous to liemangiiclases which oc 
cur in the penplitral hloml atsscN nn«l con 
lam lamph instead of bloocf Comicntial 
fortnt an. rtiogiu/cil and result from some 
dislurbanci of thi normal dcaclopiueiil of 
Ihc primiliac Kmphnlic pUxus Ilowcair 
thta arc most comiuouK « ucouiiten.d as one 
of the ^equrlae of lymjh Jtfnm and have 
been discu sitl under that heading 

I ampli mgicclascs maa be demonstrated 
m the im soutane Kmphatics ‘•ubscqiunl to 
ixIinMat laaasion and riplaceiuciit of the 
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mesenteric md celiac Ijmph nodes b\ meta 
static carcinoma Wien the abdomen is 
opened the distended hmphatics are some- 
times quite evident under the serosa of the 
intestine The beaded thm vralled vessels 
are readdj demonstrable in the mesenteries 
and there is often an associated ehjlous 
ascites 

Treatment consists pnneipallj in consid 
ering the cause of the Ivmph stasis In local 
forms not due to obstruction excision ma\ 
be considered For these however radium is 
of particular value 

The transition from Ijmphangieclases to 
true tumors of the Ijmphatic vessels is 
gradual there being no sharp dividing line 
As a consequence considerable controversv 
has arisen wath resultant confusion m the 
termmologv 

LvaipnA2\G10MA 

Lvmphangvomas ate true tumors of the 
lymphatic vessels They maj result from in 
creased proliferation of the vessels to form 
a palpable snarl or proliferative changes 
mav occur in their walls resulting m tumor 
formation Cavernous dilatations arc occa 
sionallv seen without evidence of previous 
obstruction The endothelium which lines 
the vessels maj give rise to endotheliomas 
Thej maj be congenital or acquired Tbej 
will be considered in four groups ttmple 
caiemous cystic and endotheUomalous 
The IjTnphatic nevus is the simplest lym 
phangioma It is usuallj seen m the shin 
although it occurs elsewhere It maj be col 
orless or famtlv pink and barelv palpable 
or shghllj elevated It is diflicult to distin 
gutah it on a rigid pathologic basis from a 
Ivmphangicclasis Criteria which have been 
used are the evidence of proliferative 
changes the connections with the surround 
ing Ijmphalic vts«els and the evidence of a 
causal Ivmph stasia 

The hvpcrtrophic form lymphangioma 
hyperirophicuvi is more defimtclj a tumor 
It IS usually congenital and, as a rule is 
locatwl m the ^km It ma> be fiaUened pro 
lubcraiit or even papillarj It is dcCnitclv 
palpable Although usuallv svTnptomlcss 
rupture of the superficial vessels results in 
lymphoirhca Microscopically the vessel walls 
are llnckcnetl the endothelium is tall and 
the luroiiia are small The proliferating ves 


scls are surrounded bv fibrous connective 
tissue 

Treatment — ^Radium is of definite value 
in the treatment of the simpler forms of 
Ivmphangioma If it is unsuccessful or m 
the papillary forms excision may be indi 
calcd 

Cavernous Ivmphangioma forms a dcfi 
nite tumor on the head or neck about the 
genitalia or m the mesentery It may be 
quite large The lymphatic vessels lose their 
usual tubular form and become greallv di 
lalcd and saccular The tumor is usually 
muUilocular and the cavities are irregular 
Their shape depends on the varying pres 
sure of the surrounding structures Aspira 
tion yields hmph The endothelial lining of 
the cavities is sometimes thickened In other 
instances it is lacking m places owing to 
pressure cyst formation and distention Be- 
tween the sacculations the connective tissue 
septa contain IvmpUocytcs clastic fibers and 
often smooth muscle 

Etiology — The etiology is ob«curc The 
form occurring m the neck true cystic hy 
groma may originate from faulty metamor 
phosis of the primitive cervical lymph sac< 
A developmental origin appears most hkelv 
although obslniclion has been considered 

Disfiguring congenital enlargements of the 
tongue face and hands are described Mocro- 
glossia is a congenilal enlargement of the 
anterior part of the tongue due to caver- 
nous lymphangioma The tongue mav pro 
trude far from the mouth as m Da Costa s 
case It mav interfere vvalh breathing or cat 
ing In macrocheiUa the lips arc enlarged bv 
the Ivmphangioma which may also invade 
the cheek ’Macrochexna results from Ijm 
phangioma of the dorsum of the hand Cav 
ernous Ivmphangioma also occurs m the 
mesentery Since this form contains chyk 
il has become known as a chylangioma 

Treatment — The treatment is by raditim 
or excision Radium mav be used prclinu 
nary to surgical removal Subsequent plastic 
repair may prove necessary 

The cav itie^ of a Iv mphangioma tnav ua 
dei^o cystic distention in which instance 
large cystic tumor*, develop These occur in 
the neck as cystic hygroma {hygroma colli 
eysUcum congemtum) (See section on Cvs 
tic llv groma ) 

Endothelioma. — An endothelioma is a 
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neoplasm nnsmg from tlie endolliclium Im 
ing the IjTnphatic \essels E\cn m certain 
tumors of considerable size it i& rcndilr j>oa 
«ible to trice the origin of the cndothetnl 
cells On the other hand this is often diffi 
cult and for that reason unccrlainU and 
consequent controaersv haae ansen as to 
the true nature of thc«e tumor Tlic micro- 
scopic picture IS 1 amble Hence cndothdi 
omas Iiave been regarded b\ some a^ forms 
of carcinoma and bv others as «arcomatous 
This doubt la reflected in the older tcrmi 
noJogj in the designation sarcoma carctn 
omatodes Since endotheliomas nl«o nrice 
from the cndotJielial lining of the blood aes 
scls the Ijmphatic form is specificallj do 
fined as lymphangioeTidothchonw One form 
ari«es witliin the pcnia<cular hnnphalic \es 
sela This has been widcls designated pen 
Ihehoma Thougli lU origin is mo l hkcK 
within the Ixanphalic cndolhclmni it is dif 
ficult to separate it on rigid pithologic cn 
term from Uic hevxangioendothtliQtnas 

Clnucallg Ijanphatic forms of endoUieli 
oma occur ofltnesl m the skin occa^tonalls 
m that of the face as firm discrete slovilj 
growing non adherent tumors The o\crly 
mg skm Is unin\olve<I Tho\ arc observed at 
all ages Thc\ arc moderatcU mvasue and 
later adherence and even ulceration mav 
ensue Metastaso are infrequent Pcnlhc 
homas arc found m mited tumors of the 
parotid and in tumors of the carotid bodv 
I nnphangiocndothehoma arising from the 
lining of the sinu-scs of the Ivmph node, will 
>rc considercil later among the tumors of tbc 
Ivmph nodes 

Treatmrnt — ^Treatment is bv c\ci«ion 
The tumors mav recur if this is inadequate 
Tlic endotheliomas are verv susceptible to 
radiothcrapj which is al o omplovcd after 
excision 

TIIL LtMl H NODES 
Lv \irit\nEMTi> 

Ljmphadcmtis 1 an mflammatorj process 
involving the Ijmph iiotit Acute and 
chronic forms art ricogm/cd The ociilc 
forms are more commonlv due to infection 
bv pvogcnic tocci althoiigli various otliir 
patliogcmc organisms mav induce the diar 
ncleristic ftaturcs of mflammalion The 
chronic forms arc due to liibercnlo is sapb 
ills cancerous m\a ion or to organisms of 
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lowainilcnec Since manv differing bacteria 
can cause Ivmphadcnitis there arc varying 
intermediate forms The Ivmph nodes mav 
be rcgionallv involved for example subse 
qiicnt to lymphangitis of the cxtrcmilie 
(Figs 103 and 104) or they mav be gener 
alfv affected ns m secondary bus 

ACUTE MvirnADi sms 

Acute Ivmphadcmlts is due m most m 
stances to a Ivmph borne infection Blood 
borne infections and those resulting from di 
rect trauma arc rare Among the causative 
organisms which have been rccogiiircd are 
the streptococci slaphvlococci the Diirrev 
bacillus Treponema palltdtim and liacilltn 
ttdarensis The portal of entry of the infect 
mg organisms is usually rcadilv demon 
slratid It IS important to remember that 
this is the principal feature of the whole 
discisc This and the consequent hinphan 
gitis have been considered On the other 
liand the lymphatic vessels which carrj the 
o^anisms to the Ivmph nodes arc usually 
iinafTectcd This is 'cen particularly in up 
per rcspiralorj infections or m acute ton 
sillilis vTith subsequent acute cervical Ivm 
phidcnitis 

The mfcclcd nodes become hj^pcrplaslic, 
enlarged and more vascular than normal At 
fir&t and Ihrotighoul moderate infections 
tlicr remain frcciv movable and tli crtlc In 
severer infections the surrounding connex- 
live tissue is involved The novks maj then 
subseqiicnllj become niallwl together and 
adherent H a virulent iidcctioii spreads 
from llic nodes into the adjacent li sues 
celliililjs ina^ develop The inflamed nodes 
have a Icndcncj to suppurate m which m 
stance local abset ses arc formed Ilesolu 
lion usually is complete in tlic non suppura 
live forms In nodes where the hjperphslic 
reaction has been severe a subsequent fibro- 
sis mi> follow This rcMills in a sclerosed 
painter node Suppuration may progress to 
involve the ovtrlvmg skm winch becomes 
rcvl ami inflimcd In suth mslances spon 
tnneoiis rupture mav fdlow Organisms maj 
rtmam in tie nodes even after resolution, 
to result cvcnluallv in a recurrence 

Sjmplom*? ~Chnnal]y the mamfestalions 
of acute Iv mpliadenitis and its «oquchie varj 
with the tvpi and virulence of the causative 
oi^ani*nis The di ea^c is more commonlv 
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i(j resulted tn fnirl\ hrge o\oid tumors m 
the submn^jJJirj region 

Chancroidal bubo is in acute tngtiina! 
hmplndcnilis due to the Ducrc\ hncillus 
Sccondirj infection due to {nogeriic orgin 
isnis houcNcr is known to occur It is usu 
iU\ unihlenl on the side to wluch the 
I 3 niphilics from the pnmir\ sore extend 
From the first the ingumil nodes arc iculclj 
inflamed Suppuration and inguinal absce^t 
arc frequent Tlnsusuillj occurs eirlj in the 
evolution of the pnmnrv discisc It mix cn 
sue even after the original chancroid his 
healed 

Deep a3rtllar}f abscess originates as a sup. 
pitralion within the nxillirv Ivmph nodes 
under the deep axilhrv fiscia It is to be 
di/rercntnted from siiporficnl i\iHnr> ib 
sces«es which result from infections of the 
nxilhrj skin ind its ippendigos The pn 
mirj infective lesion is commonlv in the 
Innd or nion rireh in the brcist If the 
suppuration is extensive pus fills the ixilla 
ind burrows under the pectonl muscles It 
iinj ,rcich tlio skm througli Jo'is devilopid 
arc IS of the iisuallj dense axillarv fasen 
Bv traveling along the sheilh of the axil 
Isrj vessels it ma^ point at the base of the 
reek Dngnosis is based upon the s\mp 
toms which include impiirmcnl of function 
of the arm lluctuatioii mnv he difTicidt to 
chtit owing to the tenseness of the ixiUiry 
fa«cii 

Suhpcciorai abscess arises through suppii 
xoJjxuj of tbe subrJivjan Jvio^ih nodis Tlic«c 
he ibemt the upper margin of the pectoralis 
minor muscle anterior to tlie costoclivicu 
hr ligimcnt Infection rnches Ihini from 
tlic intermediate axilhrv nodes dirccUj 
from the breast or along Ivniplmties nccom 
pinvmg tJie cephihe vein The ib«rcss oc 
cupics the apex of the axilla It mij he tn 
front of or behmd the pcclornlN minor mils 
de It nnv follow an infection of the Iiniid 
Diagnosis is bisid on the prcNcnec of the 
pnmirv infection and the development of i 
sub cqiicnl tender sucJliug below the jnmr 
part of the middle third of the clavicle If 
the pu'. migrates downward between the 
two pectoral tmisdo* a swelling niav appear 
at tlic lattnd margin of the pectoralis ma 
jor muscle It is to be dilTcrentiatcd from 
axilhrv abscess and from arthrU»« of Iht 
shoulder 


RctTopharynqcal abscess follows siippura 
tion of the rctroplnrvngeal Jvmpli nodes It 
occurs most frcquenllv m infints 
Treatment — ^The tre itmeiit of aciilo 1v m 
plindtiiitis consists in removing (he cause 
supporting the inlient ami rtluvin^ the lo 
ml inflammation If the ongiin! portal of 
enfrx is prompttv rceogmrtd and ailcquatcK 
matiagcij the source of llie infecting orgin 
jsms IS abolished Die Ivmph nodes arc theii 
better able to cope with tlu infection in thi 
absence 0 / repealed romfeetion flic pri 
marx infections arc vnriid and require cor 
respondinglv difTcrcnt treatment In sonn 
instances thev max beconiplttdv removed 
for example bv txtncling an ab ccsseij 
tooth or later bx lonsilltetoinx In ollur;, 
thej max lie rapidlv cicnrcti bv inort eon 
serxativc trcalmcnl as h\ tlu iiui ion mq 
drainage of an infected hand Hot nu)l^t 
dressings and rest will usinllv clinr up a 
chronic suppurating ulcer 
The ^.eneral resistance of the patient niav 
be siipporltd b\ rc«t Hospital cire is of a 1 
vantage ns Die risl shouhl he gemnJ as 
well ns loral Proper circ and nllcntion to 
the diet should be supiikmculid bv the hl> 
oral administration of fluids 
The heal lijmphadcnitis responds best to 
liol moist dressings Under Ihi rigmun 
resolution often ensues within a few divs 
In other casts howextr suppuration occurs 
There IS a ihffi.rcnce m practice as lo tlu 
course to bt followed in the event of sup 
jviiration Too oarlv mci'iion and draina.^o 
mnv spread the mfcclion On the ntlur hand 
too great ilelav iimv nsnit in the burrow 
ing of llic pus and spread of the infrttKiii 
as well as other tomphralioiis If nhsiiss 
formation is pro^.fts^nig sitisfncforilv and 
Uitrc are no systemic s\m]ilom« incision i« 
best delavcd until the suppurating Ivmph 
node IS converted into a <ac of pus and the 
surrounding mduralion lias practicalK dis 
npjK“ared At this time tlie ah«civs inim 
bmne should be well dovelo|Mfl so that tlu 
abscess mnv be exjlorcd and lociilalions 
cauliouslx broken Curellngt and nil imnec 
cs'^rv trauma should be avoided 

Tlie abscesses arc l>est optiud bv Ihltnn s 
vietliol (ISO!) Tlu skin and siqif-rficial 
fascia alone are mrwctl Bv blunt dis irtim 
Iht absers>. wall i> rxjM) td or if drip |v 
cntul bv tbu Iqi « f the blunt htmo'‘tnl Tlu 
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tjp IS thrust through the ‘ibsccss wall and 
opened and the hemostat \vithdra\^n A 
soft rubber drain is inserted Tins method i$ 
of particular \aliie m the neck axilla and 
groin where important structures surround 
the Ijmph nodes Deep axillary abscess may 
require in addition incision of the axillary 
fascia and tube drainage A subpecloral ab 
scess should be opened by an incision along 
the lateral margin of the pcctorahs major 
muscle and drained bj a tube extending up 
between the two pectoral muscles Retro 
pharjngeal abscess is best opened through 
the mouth and pharynx by Hilton’s method 

Reference 

II Itoa J Real and Pa n A Co r«e of Lectures edited 
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CnnOMC LYMPHADENITIS 

Chronic Ijmphadenitis is a disorder which 
nia> be the sequela of repeated acute at 
tacks which are the result of prolonged m 
fcction by organisms of low virulence or Jl 
may be due to sjphilis malignant intosion 
or tuberculosis The common form is non 
specific and involves the regional nodes 
draining an area of chronic infection It is 
noted for example in children with chronic 
scalp infections The nodes m the posterior 
triangle are enlarged firm and painless Thej 
may be adherent or even fused The condi 
lion IS frequently detected m the groin diir 
\wg -x aowUwe aa a 

sequel to chronic infection or uncleanlmess 
of the genitalia Such nodes particularly m 
children arc predisposed to tuberculous in 
fcction It is difiiciilt to distinguish them 
in some instances from tuberculous nodes 
This JS best accomplished by biopsy and 
microscopic examination Treatment con 
sists in eradicating the source of infection 
and attention to the general health If the 
nodes do not disappear after adequate 
measures tuberculosis should be suspected 
Non tuberculous granulomatosis has been 
described as a form of chronic lymphaden 
itis It IS difficult to regard this as an entity 
either cbnically or from pathologic criteria 
Specific causatn o organisms are lacking 
There is a decided resemblance to tubcrcu 
losis jet tubercle bacilli are not found The 
nodes tend to soften break down and form 


sinuses The greenish and tenacious pus re- 
sembles that found in tuberculous nodes. 
Treatment is bj radiotherapy or excision 
with satisfactory improvement 

RfFTRI VCE 
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Svphilitic Ljm'phadenitis — Syphilitic 
Ijmphadcmtis occurs locally m tlie pnmarj 
stage gencrallj in the second stage and 
rarclj in the third stage of this disease Sub 
sequent to the evolution of the pnmarv 
chancre the regional Ijanph nodes gndu 
nllj incrcise in sire forming the v/guinal 
bubo Microscopicallj trtpoiicmcs maj be 
demonstrated and there is resultant Ivm 
phoid and endothelial hjpcrplnsia Iibrosis 
subscqucnllv ensues and maj tcsuU m 
alrophy of the nodes CImicallj the glands 
arc firm and tender Thej do not siippurati 
unless a mixed infection occurs In that event 
thej mav be painful 
During the secondarj stage there is gen 
oral enlargement of the Ijmph nodes The e 
are firm non adherent and easilj palpable 
During the carlv singes certain of the 
nodes maj be tender but as the process 
advances they become insensitive 
During the third stage gummas may form 
witinn the hmph nodes These arc rare 
with modern diagnosis and nntihietic treat 
ment Rarelj massive gummatous cnlarge- 
vnxwk vif kVv% 'vbdww>vwrv\ Tiwdta vsccxns 
The treatment is that of the fundamental 
disease The Ijmph nodes respond rapidiv 
to active antiluelic treatment unless thev 
are sclerosed or secondarily infected 
Cancerous Lymphadenitis — Cancerous 
Ijanphadenitis is a chronic form due to the 
invasion of the Ijmph nodes bj metastatic 
malignant cells These produce changes m 
the nodes bj aggregation and raiiltiphca 
lion as well as bx induced inflammatory 
changes The malignant cells arc carried m 
the Ijmph stream from the pnmarv legion 
and usually lodge first m the peripheral 
sinuses of the convexitj of the node Later 
the deeper sinuses of the node become fihetl 
the celL proliferate and the normal struc 
tucc IS obliterated InQammatorj changes 
due to the reaction of the endothelial rctic 
ular and Ijmphoid cells to the foreign can 
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cer cells occur Fibrosis often is cMdcnt 
Tlie cancer cells pass tlirough tlie no<lo ns 
mnj be demonstrated micro copicallx witbin 
the elTcrcnt hmphntic scssds at the hihim 
ClinicalK the primary canctr is usuallj 
obMoiis In certain patients with cancerous 
submaxillarj Ijmplmdcnilis it ma\ pro\e 
most difncnlt to demonstrate This is due 
to the fact that a small sjmplomlcss car 
cinoma is liiddcn in the nasal caaitj Ibt 
accessory sinuses or the nasopharsn\ 

The carcinomatous nodes arc at first 
firm enlarged discrete and non adherent 
As the proliferating cancer cells invade the 
capsule of the node it becomes adherent 
Adjacent nodes thus fuse to form a large 
Atrnf masy As t rcscr/d af sccoarfarj m/bc 
tion and suppuration this mass ma> form 
a large abscess requiring evacuation 
Treatment — -Tlie treatment is bv radia 
tionandhv excision Both radiumand roent 
gen llicrapj have been widclv cmplovtd 
Their effects depend on the tvpe of inalig 
mnej Excision is often a matter of judg 
mtnt depending on the character of the 
prmiarj hsion as well as the extent of (he 
mctastascs 

Not all the enlarged regwnal lymph nodes 
that TCceitL lymph from a careinoma arc 
caremornatous This is a significant chmeal 
fact Since the pnmarv carcinoma is often 
tilcerattd and frequentlv infected thcljmph 
(lolling from it bears numerous organisms 
These cause m varving degree an inflnm 
matory process within the nodes Thus Ihcir 
enlargement may be entirelv mfiammatorv 
Such a fortunate occurrence for the patient, 
hoHCKr, cannot be triistwl 
Tuberculous L} mphadenilis — ^Tubcrcu 
Ions Iv mphadenilis is one of the more coni 
mon manifestations of IuIktcuIosis which 
frcquetillj invades the Ivnnplionl tissues It 
IS often encountered particiilarlv in thil 
dren and in voiing per ons whose general 
health is poor hecaiise of iiindcqinte foo<l 
and imsalisfaclorv living conditions It m 
volvcs most fnqiitnllv the cmica! Ivmph 
nodes which imhcalcs the significance of 
Iht mouth and pharviix ns portals of entrv 
Canons teeth the tonsillar erv pts and the 
other Ivmpluiid tisnies of \^nldevirs ring 
present favorable regions through which the 
tulicrcle baulli mav enter the hmphstie 
vcsscU Thence the organisms are cameil 


hv the Ivmph stream to the upper cirvital 
I^mph nodes and particuhrlv to the superior 
deep cervical and submaxillarv groups The 
retrophnrjngeil nodes mav also be inv ailed 
Irom the nodes in tlusi groups the uiftc 
tioii sjircads doimward along llic deep cer 
vical chain The disease is Usiialh bilateral 
In children the bovine tvpc of organism ap 
pears to be the u«.inl invader Ihis means 
milk lioriic infection In ndulls in whom 
the disease is much less frequent the bacilli 
arc iisiiallv of the human v irictv Ttibcrcu 
Ions cervical Iv mphadenilis formerK known 
as scrofula is said to lie common 
than it was fifteen jeais ago Tins nnv be 
due to the widespread removal of tonsd, 
aad aefcaoicfs wfncfi are witfiout imicfi 
doubt important portals of cnlrv ami to 
the more universal custom of paslciinrmg 
milk 

The -pathology cvIiiJntcfl In the rnfected 
nodes is variable This is depcndint on the 
virulence of the organisms the nmounl of 
reaction of the endothclnl reticular am! 
Ivmphoid cells and the jircvious romliiiou 
of the nodes following chronic septic infcc 
lion In one form the grcallj enlarged nodes 
present little evidence of specific tiibcrcu 
Ions infection Microscopicallv the appear 
ance IS that of hvperlrophv and lulurclcs 
arc rare Thi«c nodis an difTeniitntcd with 
dilTicuUv from the malignant Ivmplmnns 
In another form the characteristic tubercles 
are frequent Caseation is evident fibrosis 
has occurrcal and the hmplioid and epi 
thclioid cells have incrnscil Tlic tiihcrcle 
bacillus mav somelimts be dcmonstratwl 
Caseation comininccs ns pinpoint foci 
which enlarge coalesce and finallv convert 
some of the nodes into a soft casioiis mass 
The capsule however is firm and (liickcne<l 
as 1 result of fibrosis rcnndtnilis rciulls m 
adherence to the snrroumling nodes and to 
the adjacent structures The progrtss of 
eastnlion is v ambit 

The involvid iiodis arc variable m lliur 
microscopiL picture flitv mav progris^ m 
three wava I irsl thev iniv manifest pre 
pomlcranl fibm is and gmdiinllv shrink to 
Ivetonte hrm ndhcrcnl timbiles Sevond a 
setondarx jivomnic infection mav Ik added 
with a resultant fiiippiintion and its «e- 
qiHliL IhinJ the cn«nt«al mass mav liqinfv 
and form n tulx retilnii« cnhl ali«rt'<s Cal 
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cificalion maj occur m the sclerosing nodes 
or in those re'eahng caseation 

The abscessed glands become adherent to 
the o%erljing skin which becomes inaohed 
and ulcerates Discharge of the tuberculous 
pus follows avith the formation of a sinus 
The edges of the ulcer appear unhealthy 
because of the bluish undermined margin 
and the pale soft granulation tissue A 
thin waterj discharge is noted Certain 
glands avith calcification maa cause a more 
profuse purulent discharge since the calci 
fied masses act as foreign bodies This clears 
when the emus is curetted and the deposits 
are remoaed 

Chmcally the onset of tuberculous lam 
pl’iaclenifis is rarela recognized' as fficre is 
no accompanaing general samptoniatologj 
The infection is thus insidious The first ea i 
dence to appear is the gradual enlargement 
of the 1} mph nodes situated about the angle 
of the jaw These mav be eaen 2 cm in 
diameter casiU palpable freela moaabic 
and of normal consistenca Thej are not 
ordinanla tender and maa be found on both 
sides At this stage it is most difficult to 
distinguish them chmcaUa from, the en 
larged nodes of chronic oeplic infection The 
tonsillar gland lies m this region and 
there maj be chronic tonsillitis Biop a anlh 
subsequent microscopic inaesticalion is the 
onH certain procedure 

As the disease progresses the adjacent 
nodes enlarge and swelling is eaidcnt At 
first ihea are discrete and not adherent If 
the foci of infection are properla treated 
and the gradual spread subsequentia con 
tinues it IS probable that the infection is 
tuberculous Later as fibrosis occurs ccr 
tain of the nodes become firm It is difficult 
to determine caseation Later abscess forma 
tion IS recognized ba softening and fluctua 
tion 

Axillary tuberculous lymphadenitis is oc 
casionalla seen It follows the eaolulion of 
an anatomical tubercle aritli s resultant 
ascending lamphangitis It maa ensue as a 
sequel to tuberculosis of the breast aahich 
IS rare The aaillara nodes enlarge and fuse 
and mav suppurate 

^^cscnterlc tuberculous lymq hademtia is 
commonlr known as tabes mcsentcrica Ch 1 
dren frequentiv present some enlargement 
of the mesenteric nodes It is difficult to 


estimate the proportion of these that are 
tuberculous It is perhaps more common 
than is recognized The nodes present the 
characteristic pathologic changes mchuUng 
calcification This is readiK recognized roenl 
gcnologicallv It is sometimes found m per 
sons in whom tuberculosis has not been 
suspected 

Tuberculosis of the peribronchial nodes 
can likewise be recognized roentgenologi 
calls It is not uncommon as rescaled by 
microscopic studies of necropss material 
Tuberculosis rarely insohcs the inguinal 
nodes It IS to be kept m mind howeser in 
differentiating inguinal Is raphadenopaths 

Treatment — Prophvlavis is important in 
the treatment of tuberculous 1% mphailemtis 
Since the infection is so frequentiv bovine 
an uninfected milk supplv is of prime con 
sequence Attention to the mouth anti 
pharvnx the principal portals of entrv con 
sists m proper care of the teeth and alien 
lion to the tonsils and adenoids In the in 
cipicnt disease the e^mc measures hold 
since in that manner foci of infection mas 
be eliminated Numerous remedies hasebwn 
tried for the advancing disease Conlrolleil 
heliothcrapv using sunlight or the quartz 
lamp is of saluc Bringing the child from 
an unhvgtenic home svith inadequate footl 
to a svell organized institution where goo I 
care i» prosided usualls results in improsc 
menl Tuberculin has been extensively u«cl 
but the results are still uncertain Boentgen 
llierapj is of salue and it will be discu eil 
later 

Earh and complete excision of the in 
fecled cervical nodes is receiving increased 
attention This requires skilful dissectioa 
but removes the source of further progres 
to other nodes In certain instances it is 
curative However unless Ihoroiighlv ac 
complishcd infected nodes may he left be 
hind The excision of advanced tubcrculoiis 
nodes is a laborious procedure The adhe- 
sions encountereil call for not onh skilful 
di section but also an adequate kno ridge 
of the anatomv of the neck In patients with 
enlarged non progressive node® it i> often 
accomplished bv experienced operators with 
resultant success During the late stage 
curettage of discharging «mii es and of the 
attached broken down nodoa often results 
m prompt healing 
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Roentgen therapy oj cervical It/mphatlcn 
tilt IS to be cOTi«i(Jcrc(l ns a u cfiil form of 
treatmint Tlio (k\tlopincnt of modem np 
pnratus nnd modem tccbiuc bas smipjifiwl 
the trentment niul mii)ro\c(l the results 
Hnhler has cirtfullv ^iiinmnnzcd the results 
obtained b\ Ircntinp J{3 patients with both 
acute, and chronic forms of \nr\in^ degree 
— ns of these had been diagnosctl as tuber 
culous 42 per cent had posloperatiae re 
currenccs An umisualK high percent ige of 
lliosc who returned for in\esti}.,ntion showetl 
impro\cmcnt or were cured Hospitaliralion 
IS uniKtes ar\ and but few exposures arc 
required Softening is treated b\ cxacua 
lion through a small incision Atrophj and 
telan^Hctascs max now he axoided Elec 
Irothermic dtstruclion of old sinuses and 
thickened red scars is followed bj one or 
two roentgen tx-posiires 

RriTnrNCE 
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^ EM in \L I axtl lUKIlANLIOMA 
\ cnercal Ij inphojjrauuloina conimonlx 
known as lymphogranuloma vigmnalc or 
the sixth xcncrial disease mxcUing par 
ticularU the Kmphatic 8} stem of the gcnilnl 
i ltd anoreolal regions was origmalK de 
scribed bx Durand ISicolas and Favre of 

I \ oils in 1013 Slannus cxccllenl mono 
grnih presints a suinniarx of the mforina 
tion axndable up to 1013 "More recent ob 
scrxations haxc lutn maile hx xon Ilaam 
and hi»> associates of "New Orleans 

Venereal Ixmjhograniiloma i>> a conta 
giouj> di«e ISC that i** icquirtd xcncreallx an 1 
IS caused bx an uUramicroscopic fillmbi 
xirus Expcnmentnllx it max bt transmitted 
to certain hboralor\ animals It is rtcog 
Hired and difTxrtnlialcd parlicularlx bx the 

II c of the Irei skm reaction Cart should 
he t ikcn not to conftise it clmienllx with 
^ramtloma inguinale which does not inxolxc 
the IjmphaliL svstem but rather the pmlcn 
dal skill and '.ubculnluou^ llsstlc^ and which 
rexeaU the characteristic Donoxan bolus 

The mitiil lesion on the ^.tmlaha is small 
and iisinllx hcrpctiform and max be transi 
lorx 1 xmphalic dis rimnatnn foUeiWs with 
inxolxement of the rcgionnllxmph notlcsand 


the adjacent connective tissues There is 
cxidcncc of an exon wider svstemic spread 
(xon Ilanm) locallx there ensues a char 
aclensljc subacute in/lanimalorv pr^)tes^ 
which betomes productive and chronic 
Ihis iisiiallv results in the formation of 
multiple small foci of suppuration with 
sub cquent tinv fistulas 
The nssociateil constitutional svmploms 
arc xariabic and are usuallx noted during 
the stage of hmphatic invasion lexer 
ngors and sweats occur al o anorexia nan 
sea and xoniiling These re nil in loss of 
xveighl lassiliulc and prostration 
In men the usual loealiration m the m 
gtitnal nodes gixes n e to a charaeten tic 
clinical picture termed climatic bubo Vilh 
the dexelopment of subsequrnl extensive 
Ivmpimlic blockage elephantiasis of the 
penis and scrotum maj follow 

In women there is more frequent involve- 
ment of the mtrapclvic Ivmph noelcs \s 
this progresses the svndrome knoirrr as c« 
thiomuic max cn«ut chnnclcnred bx cle 
phanliasis and ulceration about the xulv i 
and in the anoriclal re/.jpn This nnv Iwiil 
to iiiflan matorx stricture of the rectum 
Von Ilaam lias ainlxrcd the iniitipUs of 
treatment Surgical cxci ion of the mass of 
infected Ixniph nodes in the groin max he 
recommended Rtiice bom final efTirls haxc 
been (Unionstrnicd \bdomiiiopirnu d resec- 
tion with colnstomx has heen tried for the 
rectal siricturt Trcalintnl during the late 
Stages IS fnrfrom sail faelorv Consequently 
prophxlaxis is most imj orlniit 

HriFUixcis 

si«nnw If ^ A *3 itJ rrral f) w&sr Rail mow 
XXin XXoocl g Conr*"/ H33 
son lixan F Tiie Tl erapti « s i f F mpl oftanul" tnn 
Inp al<? Si up s rpm i-'ss man 
xon ffAiam F nn I Incltri Ir n F Tfip Fnn btiw 
an I Cl n cat afn (rstalfi s of T r|] im>n I ma la 
P lalc I New Orleans New O Inn* M t S J 
S Hi 193 ? 

Tixtotis oi Tiir I xxnii Ntinis 
rnlarpemenl of the lxm])h nodes follows 
prolifervtixc changes occurring within their 
coinpoiuiit tl sues In one frroii; ofixmplad 
cno|iUhie« llii e prolife rntixe cl anges arc 
induced bx iiifeeluni This max le rend lx 
elciiiotislratt el An cxamjile is presented bx 
the ndenopallix of cl rornc srp/ie hmp/a/ 
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emits These nodes exhibit a \aried micro 
ecopic picture and were the pathogenic 
organisms lacking i\ouId be distinguished 
m cerlnm instances onlj ^^llh difficulty frofm 
certain neoplastic nodes In a second group 
although the microscopic picture rcsem 
bles in some respects that of an infectious 
lymphadenitis no specific infecting agent 
has thus far been found In this group uu 
certainty consequently exists Certain fea 
tures point to malignant disease otliers sug 
gest infection As a result classification on 
a rigid pathologic ba'is is difficult prin 
cipalh since the etiology is not clear The 
outstanding example of this group is Ilodg 
kms disease the true nature of which is 
still a matter of contro^cr'^x In the ihirti 
group the cellular multiplication is clearly 
neoplastic There is evidence of invasion and 
of deposits in other structures The best ex 
ample is found m fi/mp/iosnrcoiiiQ 

Lymphoma a term u«ed to designate a 
proliferate e tumor of Kmphoid tissue max 
be applied to Ixmph node tumors It is 
bowexer non specific and should be quah 
fied The group of IxTuph node tumors xxhich 
are not clearly dut to infection should be 
considered as malignant Thev grow with 
out restraint deposits occur and treatment 
IS melTectixe They have con«equentlv a 
high moilalitx rate Future inx estigalion 
mav show that thex are due to <ome ob 
scure disease of the blood forming organs 
or an infectious basis max be unque«lion 
ably established "Nexertheless for the pres 
en\ it IS expedient to group them together 
as the malignant lymphomas 

Hodgkin s Disease 

Hodgkins liisestse was desenbeJ as a d n cal svn 
Irome in IBS^ Tl » name was pveo it bN W Iks xn 
18^6 One or poss bU t«ro, of lie on"inal sex-po cases 
which Ilcxlgk n reported are now reparded as xald «z 
anxples of tl« present concept on of the disewe two 
appear to be tuberculo w three wonid seem to toms 
pon I to forms of leukemia It has been the task of 
sulsset^uenX invest KaUons to separate the d ffenng 
men Iwrs of the onjnnal group T1 c leukemias were 
d ITerenlaled n IS-to bj t reJow on the has s of Iho 
preal increase in ll e leukocytes Cohnhe m separated 
the al ukemic form n ISCo des -mat ng it pseu lolco 
kem a The cLn cal picture wax s m lar to that of leo 
ketnia lowexer tie cl aracten^t c blood find ngs were 
lackme Tl e rekUon to tuberculos s was reintrxMJuced 
by Sternberg m 1^8 who re-Tirded the iDfiamuxBtorx 
form as doe to the tubercle bacillus In I!KP DimoUix 
Reed cliaractenred ll e cellular appearances of the in 


volved nodes and set forth a reasonable bass for tie 
identficaton of the disease 

One of the results of the uncerta nty has hern the 
ongu of a number of terms to des gnate the disease 
WunderLch used multiple Itfmphadfnoma xnlhoul ku 
kenua B Uroth gaxe it the name mo/gmint Ijmphom 
Sternberg introduced the term lymphoyranutomi. 
There haxc been other terms nnl other comb nal onx 
Although the name Ilodgk n s d sease is far from ideal 
perlaps it w U sene as well as any terra uni 1 tie 
true nature of tl e syndrome has been eslabl shed 

Hodgkin s disease is chamcterized by pro- 
gressixe enlargement of the lymph nodes, 
fex er which is more pronounced in the ter 
minal stages modente memia and often a 
fatal outcome It affects those of all walks 
of life of anv age and of either sex It is 
more frequently observed however in young 
males It is not inherited and there is no 
evidence of direct contagion Its frequent 
occurrence in the cervical nodes suggests an 
oropharxngcal portal of entry The specific 
cliologic agent is unknoxxTi 

Pathologically, the earlx enlargement of 
the nodes is chnracterizcd bx lymphoid hv 
perphsia This is so extensive that the nor 
mal appearance of the node is soon lost It 
IS sometimes difficult to differentiate these 
nodes microacopicallv from chronic septic 
nodes Later the Dorotbx Reed cells bccone 
evident and manx eosinophile Ieukocxte< 
Al this lime the microscopic appearance is 
characteristic with the added fibrosia and 
complete disorganization of the normal Ivm 
phoid structure Dunng the earlx stages the 
nodes are discrete freelv movable and of a 
homogeneous graxash appearance when «cc 
tioned Thex hax e a peculiar elastic consist 
encx on palpation I^hen exposed forbiopsv 
the appearance of a group is characteristic 
Tins stage mav persist for a long tunc 
Later progressix e scarring ensues and the 
nodes fibrose and max fuse Lymphoid celb 
invade the capsules and further dissemina 
lion max occur During this invasive stage 
anv tissue of the body even bone and the 
central nervous svstem mav be secondarii' 
invaded This termination presents the char 
acteristics of mahgnancv It has bten 
recognized in fact Ewing has designated it 
llodgltns sarcoma Tlie entire pathologic 
picture IS perhaps best rationalized when 
considered as an infectious granuloma with 
subsequent malignant change 

Sx’mpfoms — Clmicallx the onset is m 
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«iidiou<? The patient mn^ notice ‘'ome ma 
lai«c ITottcver the disco%er\ of Iht clisen^ie 
i'> in finding the enlarged painless nodc:> 
These are usuallv onginallv obsmed tn the 
neck and on one side The progressne cn 
hrgtment is ordinarih GradualH other- 
groups of nodes enlarge and then nodes m 
other regions rulmmafmg forms arc dc 
scribed The charattcristic cetMcal nxillarj 
and inguinal nodes are casilj palpable The 
\ raj readily demonstrates the cnhi^cd 
mediastinal nodes The spleen enlarges and 
IS palpable at the costal margin in about 
half of the late cases The duration maj be 
a matter of months The usual course is 
from two to four jears It mas persist in 
seferosing forms for manj scars TTfie ter 
mmation is charnttcrizcd bj siulcsprcad in 
sasion of tht entire bods 

The feser is of the PtI rbslcm Ijpe 
There is marked lassitude and weakness 
The basal metabolism mas be elesated in 
progrcssise cases ^runtu^ is commouls cn 
coantered even early in the disease In pn 
tienls with unexplained weakness and feser 
Hodgkin s disease should be considered Pig 
mentation may appear and cutaneous gran 
ulomas Hemorrhage is rare Tcrminalls 
emaciation and weakness reach an extreme 
degree 

According to ^\iscman throe tjpes of 
blood pictures arc encountered In about 
half the patients there is fouml leukopenia 
Ismphopcma cosmophiha of from 8 to 10 
per cent and monocjlosis The anemia is of 
the hemoglobin Is pc The crjthrocjtcs arc 
decreased and the color index is lowered 
Ihe platelets arc increased In niiolhcr 40 
per cent the findings are similar «asc that 
cosmophiha is lacking In 5 per cent there 
Is neutrophilic polstnorphoiiuclear Jeiikocs 
tosis the count ranging from 10 000 to 
40000 There is a rchlisc decrease m the 
UmphocMcs monocstts and eosinophils 
About 5 tier cult of the pictures arc nut 
lures of liicsc 

Treatment —Treatment bj medication 
has little effect Iron and arsenic base been 
tried l«arl\ ctci«ion followetl hs inlcnsise 
radiolhinpj has been prnclittd Smcc Ijm 
phalli tissue is so sij ciptilile to rndiuni and 
\ ns tlicraps this form of imuageimnl is 
the most common Esen llie«e results arc 
imsali'ifattors 
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Lyxrriio> siicoma 

El mphosarcoma )> a malignant tumor 
ortgiinling wilbm the Ismph nodes It mas 
arise in othtr Ijmphoid tissues for e\am 
pic in the (oiisil Its existence as a climcal 
ciitits lias been qiicstionctl Thia applus 
liarlicularlj to tht gentrahrcil form b/»i 
///o*arromaiasi* dcscrihcd l>\ Kuiidnl in 
1803 Others regard the locali/cd form ns a 
Ijrimarj sarcoma It presents eerlnm re cm 
bhnccs to Hodgkin's disease There is c\i 
dcncc of blood stream metastasis In certain 
cases the tumor cells Inae been found m 
the blood stream This \armlion has Ictn 
Icrmetl feu/ osarconin 
lamphosarcoma of the loc'ihred form 
presents a \arjing microscopic pielurc» de- 
pending on the typo of cell of which the 
tumor is composed Three \arictics are roc 
ogiiizcd (1) The Kmphobhstonm tjpe is 
composed of large round cells the limpho 
blasts (S) lilt lunpbocatoma is formtal bj 
small round cells and ( >) the third form 
originates from the reticular crib -ind is 
desigmlcil n reticular cell sareonn ThC' 
three forms arc not distiiiguislnhle clin 
icall\ 

The disease is more common in males Ii 
occurs at all ages hut usinll\ during mid 
die life Tx)cal mfillnlion occurs carl\ and 
IS the common finding later Ic\cr nn\ 
occur During the carh stages it is diffirnlt 
to diffennlnle it from Hodgkins ehsca<e or 
forms of leukimn Tin mediastinal ease* 
are rccognircd bj means of (he x n\ Tfir 
dista-c IS umformU fatal and the cour«i 
usunlh shorter linn that of Hodgkin s iIh 
case 

Treatment — Treatment is be cxci ion of 
the localized forms with <nb«cqiirnt intcii 
si\L radiation \ m\ tnalmrnl mas hr of 
benefit All Ircaimint i< unsalisfactors and 
cures art iinknoim 
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LyarpnATic LEUKE^^A 
L\mphatic leukemia is a blood disease 
characterized b\ progressn e enlargement of 
the \} mph nodes and a great increase in the 
number of circulating hmphocjtes There 
IS usualh a moderate anemia In the ateu 
kcmtc form the total leukocyte count is 
not characteristic although there is Umpho 
c\tosis Other Kmphoid tissues are inaohed 
The l\Tnph nodes are greath enlarged 
The% roa\ adhere to one another but do 
not fuse The\ do not adhere to the skin 
or ulcerate The in\ol\omcnt is general and 
usualh occurs tliroughout the boda Biops\ 
reieal soft discrete nodes TI hen sectioned 
these are moiat graMsh and of homogeneous 
consistenca 'Nlicroscopicalh the reticular 
framework is packed with Ivmphocjles 
These \ar\ in size m different nodes It is 
thought that nodes containing a preponder 
ance of large ljmphoc\tcs occur in the more 
acute conditions 

T^^o ti'pes are recognized An acute form 
occurs in children and maj prove fulminant 
and rapidh fatal The hmph nodes rapidh 
enlarge Thev are soft and do not fuse Sub 
cutaneous and submucous hemorrhages ap 
pear Fever occurs and anemia is marked 
The chronic form occurs m older persons 
It Js inlernuttent and mav continue for 
vears Anemia is noted and also vreakness 
The enlarged hmph nodes and the blood 
picture arc characteristic 
Treatment — ^Treatment of the acute form 
IS unsalisfactoTV Medication is of no avail 
Ridiotherapv of the chronic forms is at 
best palliative 

EvDOTinxioai v 

Endothelioma develops as a primary lu 
mor originating in tlie endothelial lining of 
the Ivmph sinuses within the hmph nodes 
It is rareh encountered It has been con 
fused with cecondarj carcinoma of the 
nodt It mav become generalized It t. 
not diagnosed clmicalh and as a rule is 
onh recognized during the studv of micro 
scopic sections of the nodes In the neck il 
becomes extensive and metastases occur 
Endoththomas are particularh susceptible 
to radiothcrapv Thej have been discussed 
under Ivmplialics 

Chloroma is characterized bv the occur 


rence of greenish tumors of the skull ver 
tebrae nbs and other organs accompanietl 
bv a leukemic blood picture It appears to 
be a svstemic disease of the hmphatic svs 
lem The tumors are of m\ elo„eiious origin 
It occurs cliieflv m voung males runs a 
rapid course and terminates fataliv The 
Ivmph nodes and spleen arc enlarged Iiiva 
Sion and secondarv deposits occur The 
color of the tumors is characteristic It has 
been regarded as duo to transformed blood 
pigment or to fattv products of cell metah 
ohsm Greenish refractive hpoid graniilo 
are found in the tumor celK Chloroma pre- 
sents a leukemic process with a definite 
neoplastic trend It belongs with the «ar 
comas of the blood forming organs The 
etiology IS unknown 

The Defferentxal Ducnosis of 

LTVtPIUDE^OPATnT 

A number of significant features ehoull 
be considered in making a differential diag 
nosis of a given Ivmphadenopathj TIic*e 
have been rccentl> summarized bv IVise* 
man an abridged account of whose work i 
here presented Knowledge of the tributary 
Ivmphatics is indispensable as il aids in 
determining the portal of enlrv for malit 
nant cells or for infection Five differential 
ing criteria are then important fever clar 
actcnstics of the nodes splenomcgnlv tie 
blood picture and the biopsv findings 

Fcier indicates an mfeclioiis Ivmphaden 
opathj Ills however present m acute leu 
kemia serum sickness and in the termini! 
stages of anv IvmpbadcnopalUv The «eplie 
type indicates suppurative Ijmpliadenilu 
The Pel Ebstein tvpe sugge«ls IXodi^km 
disease On the other hand absence of fever 
docs not rule out infection 

Significant characteristics of the nodes in 
elude tenderness distribution and con i t 
ency to palpation Tender nodes indicate 
infection and resultant inflimmation Pi 
tribution may be general or local Local cn 
largement without fever or lendtrness vu" 
gests Ivmphosarcoma metastatic maliOTaut 
growth benign hjpcrtrophv Icrliarv luw 
or Hodgkins disease Local swelling 
fever and tenderness indicates tuberculosi 
oi pvogenic Iv mphadenitis but never Hod? 
kins di ei e Generalized Ivmphadcnopathy 
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njthoul fc\er occurs m the chronic leuke- 
mns the nfcbnk plnscs of Hodgkin’s dis 
ase and the benign h\pertrophirs Gcner 
ilized enlargement nith fe\cr ma\ mean 
sjphilis Hodgkins disease infectious mon 
muclcosis generalized Ijmphalic tubcrcu 
losis (mIiicIi is rare) scrum sickness or an 
acute phase of leukemia 

Fluctuant nodes may be tuberculous or 
pjogenic In leukemia the nodes are always 
discrete and clastic Some forms of melas 
tatic carcinoma result m hard unjiclding 
ghnds as do sclerosing tjpes of Hodgkins 
disease but manj do not 

Splenomegaly is a clinical aid A large 
firm spleen accompanied b\ generalized cn 
largimcnt of the nodes nearli alwaas sig 
uifies leukemia In Hodgkin s disease the 
spleen is palpable in about lialf the cases 
In infectious mononucleosis the spleen maj 
be somewhat enlarged Occasionallj Ijm 
phosarcoma presents a palpable spleen 
Chronic cervical enlargement with a pal 
pablc spleen strongly suggests leukemia or 
Ilodgkms di'casc 

The blood picture is one of the most im 
portant criteria but it must be carefully 
studied It IS normal in the malignant cn 
largtments sase in the adsanced stages or 
when accompanied bj leukemia In leuke- 
mia it IS diagnostic A neutrophilic Itukocj 
tosis IS ONidencc that the Kniphadcnopatha 


IS infectious lamplintic tuberculosis pn 
sents l\mphocj tosis monocjlosis and riiihl 
anemia of the hemoglobin ts-pe Hodgkin s 
disease reflects Ijmpliopcnia cosmophilia 
and moiiocsto i!> with usuallv leukopenia 
and marked anemia Fosmopliilu ami Km 
phocs tosis with normal red and while cclK 
suggest ss-philis Afnrktd IjmpliocNtosi-. 
Rcidcr nuclei and normal red cclK suggest 
infectious mononucleosis P\ogenic Kmpliad 
cnitis presents prmcipalK a neutrophilia 
The non infectious non malignant Kmpliad 
cnopathies are chnmcterized bi norm il total 
counts blit a rclatne Kmphocjtosis Alcu 
kcmic Ivmphatic leukemia mas be elimi 
nalcil bv demonstrating the concurrent tlis 
ease rcsjionsible for the Ijmphalic reaction 
Biopsy ims be nccessarv The largest 
node should be compIetcK removed It is 
well to remember that tlic cerMca! nodes 
he deeper tlian the superficial fasem and 
among important structures C ireful «liid> 
of biop^^ material coupled with painstak 
ing cimteal mvcstigition will doubtless lead 
to more light m an admillcdlv uiicorlam 
field There loo lies a wn> to clmicnt 
progress 

GroRcr M Ctaris 
IlmJlFNCl 
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DISEASES or THE THYROID GLAND 
AND THEIR MANAGEMENT 

EMninOLOCY. ANATOAIY AM) 
PinsiOLOC^ 

Kmbrjoloji) — The thjnml planrf* is a «len\ali\e 
of three pnmordial slnietures one mnhan and two 
Uleml The median thyroid component which eon 
tnbutes the most important part of the thyroid jrland 
(Irsl appears as a nell-ilefuied fold or esaKintlioti in 
the Ncntrai wall of the pnmiti>e pharynx at the point 
at which the tuherodum impar and the two Uteral 
anbttrn of the lonpic join between the first and see- 
ond pharjngeal pourhes This oeeura in the embrvo of 
3 to is mm., or before the second p^ir of somites has 
been definitely scporaleil off and according to ^^eHe^ 
consists tn a proliferation rather than m a pnmary 
differentiation of jhar>nt!eol cells (entodemi) (Fig 
103) As growth lakes place tlie fold becomes a 
sphcnrol bo*ly whuh in turn soon liccomes btlobed and 
for a time is rontinuous with the pharynx In a nar 
row pedicle The point in the pharymx to which the 
pishile IS attached is later indicateil bv the depression 
in the tongue the fonmm caecum lichiml the apex 
of the V row of the nmimiallate papillae Hits |>edicl<f 
tiormallv disappeirs as the median UisTOid epithelium 
sheet like in form deacends in the neck finally to 
ocrwpy n iiosuioii astndc the upper portion of the 
Inichcfl (><^ionallj howercr the pe<h<,le iwrsisls in 
part Of m whole to ftirm the thffrcjlossal duel a war 
row tube extemhiis llirDuph the cinler of the tongue 
for a variable diitanre toward the ihjroid gland 

The lateral thjroil components arise as esanna 
tions from the fourth cntotlermal pouch and cannot he 
idcnlificfl until the embrso contains more than twcnls 
somites Tliese situated laterally and mferiorly with 
regard to the metlmn liody mosc forwnnl and upward 
to meet the pnslcnnr surface of the latter Acrowling 
to ^^clkr, the three pnmonha! structures fuse in llie 

* Tliere has cxisfnl atnong cmbnolopst* a sliarp di 
\ision of opinion with regard to the mode of deselop* 
tmnl of the lliiroil gland in man The conlroversr 
1 as centemi olioiil the i|Uestton as to whether the 
ihvrnid gland is dcnictl solely from a single median 
pnniowhsl structure or whether its drnvotion inrltnlrs 
three two lateral ami one meihan Tlie earlier loses 
t/gator* lUtm (JK*53) IIjs (ISSJ) and others con 
eludeil that the thvroiJ ghind arose from three pn» 
trord a! slnietnres tiirlher researches in coroparatisc 
riiibrjolojrv let! oilers to deny that the lateral post* 
I ranrhiaf l>oities played any part in the dcTcIopment 
of the thyroM! gland More rrcentls, howescr Uie new 
las preyailetl t!at altliough tlie lateral lindirs do not 
funetKin in the lower rertebrates in man ther fuse 
with the median Imtly and fonn an integral part of the 
definitiTc thyroid glamL 


13 Rtm embryo into a morpholopcnlly single stnu'- 
tore which howeirr histologicnlli is isimposed of two 
disUnct tipcs of (issue Tlie mcrimn thyroiJ oomponent 
consisting at this stage of the more diffcrenliate<l tivitie, 
undergoes little change I ul that of growth until lie 
tatenil thiruul bodies in llicir cntirct\. are stmihr m 
appcarmi-c Then liepns difTcrcntialinn of the sleet* 
of epithelium into follalcs throughout the entire glsrd 

Anatomy — The IhiToid gland which is ret! Tdi yel 
JoH in appearance an] is (Ire largest of (lie dndless 
glands IS normalU conccalcil by the orerUing infra- 
hyoid and sltrnocleulomasloid mtiscln and lies in the 
loner thin! of the neck p.irluillv encircling tlie upper 
(swliun of the trachea and the lower ]inrtion of the 
larynx Its configuration is roughly that of a butlrrllT 
consisting of two hdrnil loljes roiinccteil in front of 
the (raclica bi a narrow slnp the isthmus Allfoagh 
llie organ u svmmelncal in plan not mfrcrjiieiitlv ose 
kibe usualK the right is opprrciabli larger than lU 
fellow Tli( sire and weight of the gland sary greatlv 
slepcnding on the nge sex phssinlogte status nnl place 
of residence of the person The sserage line itisr be 
rougliK slnlcd as follows verlicol disraetcr S to # cm 
anlempostenor diameter 8 to 3 cm, transirrsc dam 
cter (wliole organ). 0 to 7 cm Normally its weight 
ranges from 80 to U) gm, avcrtiging almul ^0 gm Tl ' 
lateral IoUk one on iitlier ti 1e of the Inchea are i* 
reguKtU pvramulal or romral in form presenting three 
surfaces a convex anterolateral a grooved joslcnor 
and n concnie intcnial The upjier cxtrrmilv of llie 
lobe narrows to an apev the yupcrior pole The J wrr 
cxlreroits wlirh is thick and roundcil is refenwl I" 
as the inferior jiole 

Tlie isthmus loiumonly about 2 cm m breadth af»l 
oy cm in lhicknc».s cosrrs usualK the accmil an! 
thml tracdical imps and joins each Inlersi lnl>e at the 
junction of its nud lie an 1 lower thirds Thw Dkcwcc 
Vanes considcrabK in siro si ajic and situation aid 
ocrasionalU is absent 

In at least 30 per criil of cases there is present w 
upmrd prohngalmn of thvruid tiwuc the pyrism’J 
pfoers* which nnscs from the isthmus or the anfee*- 
mcdial bonier of either lobe and cxicn Is as a nW* r 
or coni like structure just lateral In the meilisn In' 
for a sanablt dislnnce toward the hyoid lone Oois 
sionalK it is free of any connection with the lli'O'i! 
cIarI Tie Riirpcal imporinner of the psramihl pf®<“ 
♦ss lies in the fact that since lU position is alnve tue 
(peraliFe fichl usually expose*! i« an opcraljon f’' 
goiter it mas be tea hl\ o\rrlw>ke<l during ll“* 
tion In that event almost mvaniblv the process 
sefjucnlU enlarges to pro<li»ec a disfiguring defere' 
to annov the patient an 1 to plague the surgron 

Tlie thyroid gland is completely encased in a fawid 
•heath dcnvetl from the nii Idle layer cf deep cern'wi 
fascia and comtnonlv referred to M the rargiro! ea^ 
»vle «n tfislinction to differentiate it from tlie f'*'' 
cwpnife The latter « a very thin transparent coerrri 
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iQSpparaWj nllaplieil to the pnrrrchMra oF Ibr ^md 
Tlie surreal cnpsiilo w ntl'iciif'd to the true rapsnleliv 
loose areolar tissue which oflcrs hut little tesistanee to 
Its separation during the course of an operation For 
the most part, this fascial sheath is thin in phew im- 
pirfectK formed it readiK jiclds to enormous enlarge* 
menu of the gland and at times permits the escape of 
adenomatous projeetions hcAond its eoiiRnes Contained 
nitiim this tasaal compartment are the llreroid gland 
the upper estremity of Die traeliea the encoKl and 
Ui>mid cortiligcs and commonl\ all four parathyroid 
pjands The infenor larnipea] nene u penersUv eon 
Fiderecl to run within the compartment, but aceonhiift 
to Pool and Falk U aeluall,v lies outside, between two 
lavers of fuseta split off postinorU from the surgical 
lapsitlc To the trachea mu! enroid and thvrou) car 
lihpc the thvroid gland u «n firmly nlUchcd b\ means 


27 .^ 

joid arlen and omipics « position for the iimst part 
ntedial to the piniid Lsuillv the nerve is po^lenor to 
the phiid onK m relation to the inferior poh TJ)e 
medial p«><ilion of the nerve hcromes more pTonouiiretl 
ni goitrous pUnils 

Structure Tlie /Ihroefas/ir raptuU, whieli envelops 
the gltnd rompiclelv gives off numeroas septums 
wfiteli together with hlnoit vessels, lymphatic struc- 
tures and nerves ramifv throucli the sulAtonee of the 
gland to suMivide ■( into conn>artiiieiils of impular 
sire and shape The earlier le hef Imed on mien seopie 
studs at tlie ocmsmnal «vtmn liehl (hat these up- 
lums •iifiilmded the iMrenehvma into isolated portions 
eompleleJv surroundetl hy conncclive Jwae bat the 
recent investigations of Uirnliod bisctl on stu ly of 
wa\ mndtls of the phml rerorislrurlnl from sennl sec 
tions indicate tint there are no d slincl Idiihs but 



rip 105— “d Lateral aspect of the pharynpcal and pnioorvlial ej ilhciiuin of the 4 turn eml no Tlie meil an 
and hileraJ Ibyrmd ronijujoenls an «iluated much faxthc* venlrallv thnii iJii other fuimonha Jl vrtilrnl a'pett 
The pninordmtn of the inevlian thyniid is situated jmt aiilenor to and nuilunv liclwrrn. the pniwnrm of the 
toiivili The pnmordia of the lateral thyroids exieiul far littrally bevond those of lie thvniav iTimjioneiil* but 
are not in routacl with ectoderm m arv the latter O^vHor) 


of the fasaol sheath nnd Imnds that it follows their 
movements as diicmp the net of awallowmB Knowlctlgc 
of this feature is of preat iraportanev. in dislinpnsh 
inp chnicidlv, tumors o* the thvroid plind from tlmsc 
ansmp from other ad/aient slnictures Two wrJl-de- 
Fnei! bunds of consul rable eoiislvncy are the pairctl 
sus;>cnsory hpamenls These ori*e from the anterior 
surface of the latem! 1<d»e near iLs junclim with the 
supenor lionler of the isthmus and i jss Upward to be 
attached In Uie antenor surface of the cnroid an t thy- 
roid eorlilsprs Tlie analomii-a1 relnlionvhip bctwvs'n 
the thvroid fibiul the caroficl sheath the mfenor <rr 
current) laryngeal nerve and the jiarallivTod glansU is 
of pnme importance to the siirgron The cnreti I fhealb 
IS commonly hteial to the norma! plan 1 and j>o«lcnor 
or (losterobiteraj la the enIarpe»J poitrous glanl The 
nrrvc which norniallv runs in Uie trarhcocsoptiaBea) 
proovc may Ke antinor or postenor to U c inferior thy- 


iiLsteod the parenchyma u sulslividnl into large por 
tions that have the shape of liati N j Ivies liam stalk* 
and IjhIIh jomcif hv confireling hors or *lnf»s <f tlj- 
roid tissue 

Tlie atruetiiral wnil of lie gland n the fclJirle or 
vesicle B dwnl sac of varvmg siie am! shai-* Tim 
follicle IS 1 nul liv a single bver of rjiilhrtium normally 
rubnidal or low eohimnar whieli rests dirrrily on the 
surroumhne sonnirlive tissue viilloul intcijyisition of 
a bovenienl memh-ane ^\'i^hln tie cell in a 11 iKm to 
Uie nutleu* ami riucl oluv are proloj Lvsmie fUmri ts 
the imtoehondna, visille cintv bv means of spensi 
staining It ha* b-eti eLometl that tliese l>-con>e more 
enRSfiictKiu* in tie grlive plittc of U>e crib iluin in tie 
resting 1 1 a.«e ami am nl tipb the *( Lvitv of tl e glan I 
nav he judged hv the « nspi vloii'iirs* of these f la 
menU 1 suvlb fontid firng the folf'-le u a M*<id 
liomogeneous acid slaiwnc sutotance csdliad lhe|hy#- 
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»cnl prt>pcrlif< of wfndi ^ar^ ncronlinj; to ncU^ily 
of tfic planet In llic aili\c pitnel llic folliclM aie 
rrljli\cl\ small nitli liipli columnar rpitlicliiini and 
oiiI\ |nrtiiill\ tilli'el mill n linn poori> stainin}' col 
Imi I nliercns in Uie mliiip or sliippisli pUind llir lol 
Ik lea linrel viitli f! lUcncel cells arc (listen {«! b> the 
accumulation of a more Msail and deepK sliming col 



Fip 100 — Seclion of a normnl thyroid 


loid (Fig me) The presence of re<ls of fctil celb 
Riluitrd between normal aduU follicles a.i first de< 
sctiImhI b\ Milder and subsei^nentU often included in 
dcsenptions of the liistologv of the gland is denied bi 
HienliofT The latter observer has caphtned that a tan 
genital section llirough the dome of an underhing 
follicle mai p\e the appearance of an isolated group 
of rpithelinl cells 

DlooJ Supilif— The tliiniil ghiid has an eecred 
ingl) generous blood suppK <I1g 107) denied pnn 
cipally from the rup^ner and m/cn<if thvroid arlenes 
on each side and augmented conslaiitK bv colblerat 
vessels from tie trachea and csoplingos and oewion 
all} bv the thyrotJ ma a vessel spniipng directly 
from the arch of the aorta The supenor thyroid ar 
tm Ibc tint hmnch of the cvlcrnaJ carolj 1 ;oh>s llie 
gland at the sup<riof pole or m(di il to it an I rnmifes 
over ilie anterior and external surfaces oeiuting 
branches into the interior The inferior thyroi I arlrr> 
arLies from tie siilK-laviaii bv ivav of the tbvroid a*ts 
nveemU m the neck to tie level of the sixth rervicnl 
verlehra and passes roedtalU behind the carotid shedlh 
III front of or iMliind the recurrent larvngenf nerve to 
enter the lluronl pland near the puslcrnmeilinl bonier 
usiiallv at the level of the junction of tin miiMle and 
hiner thinls \s the artery enters tlie gland it divides 
into medal and lateral branches nhich anastomose 
freelv mlli branches from lie sujienor thvroid artery 
and mill vr<«eU from tl e trachea and r«npl ague Coro 
UKinli there iv also free communication lietneen the 
rirruhlion of each InU. bv v(av of branrlif^ arrow the 
isthmus Surgicallv the rsvllateml eirruLition ts of great 
importance In the operation of suhtolal Ihvnmlee^ 
lomv, all four of the pnnnpal arteries to the gland 
can lie safciv ligated with htlle or no risk that the 
cimdalim to the remnant of lie gland mil lie sen 
ouvK impaired provided the remnant of the gland is 
not dctachol from the side of the Irachra lieteby 


destioving its colhteral cirrulilion The veins emerp 
from the interior of the gland to form a plexus pf 
dilated vessels bcnenlli the Irm. caiisule trom lierr 
ibere are three main channcLs of escape into the sis 
leime circulition Dip suiienor the middle and the m 
fmor thyroid veins Tht siijierior veias nsuillv two m 
number nm ulnng the wiirse of *1116 swpinor arterv 
and drain into the internal jugular vein The mui Ik 
vein vtbtch is not iTwnvs ismstant emerp-s os a single 
von or n plexus of veins from the rapsulc on the 
bteral surface of the gland nn<l pisses backward and 
laterally to enter the internal jugular vein Tlie in 
fenor veins iisudU tun m numlier pass downward in 
front of or on the side of the Irnrhei to dram into 
the innominate vein Not infrtc|uentlv there u an nd 
ditfonal vein which emerges from the pyramikl lobe 
of the isthmus and empties into one of the anicnar 
jugular veins 

Since the veins drain dirccllv into the large tciious 
trunks in the root of (he neck or in tlie upper medtav 
tinum a vein instiurclv ligated in the course of an 
operation for goiter mav result in aspiration into the 
vein of a larfre cjuantily of air, with alarming symp 



Fig I07j — \ntenor view of the thvroil glmd show 
ing the arrangement of the principal hlootl vessel* 
d Aecessorv tlvroil vein S superior thvroil 
vein t/ I ^ oil I lie tlivroid vein /I’-, inferior Ihvroi I 
veins S-l supenor thvroid artery; /-I, infcnor tli' 
fold arterv PL pvramidal lobe 

toms Gulhne has reported seventeen ifwtances of air 
ntiboruRi occurmig on the services of Iwcire sorgeom 
diinog the course of an ojeration for goiter; m sit 
rases tile outcome vrax fatal 
Z>jrnp%atie ^Irurturrt —The llirron! gland pceLsesses 
a rich Ivrophatic cirrulalion From lymph spares *ur 
itHin Img the folhcles, inlereommuniealing rhanneU run 
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ml] H tl e jnterJobuJar wplunM lo lh<- ponj I en wlicrt 
lli?> un Ic In form un Jer tl e coi ^ule an tnlncale 
I fexus of x-esscls compfetcK s irroiin g tf e gf»n I 
Tl e vessels !en>e tl c felaJ 1 j n mj ally from three por 
I 01 9 — tie super or pole lie inferor pile an! lie 
laUmI aspect of tie !)l)e and dram into noile< in Ue 
lip ccnioal ripon and into those in font of and 
JtJeraJ to tit traejea Occas onii\)\ Ijnpinie lessrfs 
c I ptj d rectly into tie subtlai an vein yy tiout in 
Urpo'yiton of I\mpl ikmIcs 

\ene S tppi j — ^T1 e glan 1 is inner\aled 1 v fliers de 
nied for tl e most part from tl e s\n palhet e sjslem 
Arronl Jig lo Joll ties lease the sp nnl rord nith t! c 
frsl Ino tl rucic roots and pass to lie ii fenor mid 
lie and sopenor ctnncal ganglons Non medullatcd 
fbera from all t! rec pai cions enter lie plsnl as 

I Icxuses of fi e I ips in int male association n th tie 
nfenor at 1 s jicnor tlnro I nrten's ft is proliaUe 
lint fbers from Imll sup nor an! infenor laryngeal 
nenes also cortnbute partly lo Ue nme supply of 

II c tl >n 1 gland 

Ph>'Sioloff\ — ^Thc function of the lltj 
rnid ghnd is so fnr us is known to clibo 
nte Unroxtn and lo <Icli\cr it or a sub 
'Stance cnnHining it lo the lilood slrcnm 
ThiTOXin Uic nctiic principle of llic tb> 
roid gland was isolated li% Kendall m 1014 
and MIS s\nllirsi7cd bv IHrington in 1027 
The formula assigned to it bj Ilaringlon is 
as follows 


1 I 



II S iMiunmer in 1017 staled the follow 
mg hjpothcars I TJivro^tne is active in 
ncirh all or all of the ccMn of (he bodi 
9 TluroMiie is t citnlMic agent liislcnmg 
the rate of fornnlion of n qtianlnm of po 
Icnlnl cnerfo^ avaihblo for Irnnsformolion 
on excitation of the cells ’ 

The ndmimbtralioii of Ihtrovin or of thv 
raid f,land substance TestiUs in tnerense in 
the l)as\l mclibolic rate and iii the pliv«Jo 
logic piicnomcna that would he expected to 
result from this increase iii the rale of traits 
formation of cncrg\ The pul c rale and 
pulse pressure arc mertastd flic miiintc 
\ ohmic output of the ht'art is mcrcaswl 
The surface temperature of llu bod\ i' in 
crcascil and perspiration is increased Tlitrc 
IS loss of bod% weight unless the mtakt of 
food IS increased sufTicicntlv lo couiilcrbal 
anct the effect of th'’ mcreastd triclnlKili«m 
There is tremor 1 he cholesterol in the blood 


dccreasts m amount If the administration 
of a preparation of thiroid h persisted in 
siifficientiv long and if it is given m sufli 
cicrit qiiantitv, auricular fibrillation ma\ 
dtv clop 

Tlijrovin has an effect on the mvoiardmm 
that not attrilmtahle to an\ cfTict pro 
duced through the nervous s^«lcn) I’ncsi 
lev "Markowilr and Mann found that the 
heart of a pup anastomosed lo the \tsscl« 
in tlic neck of n dog beat at an increased 
rale when the dog was given thvroxm Mar 
kowitr and \nter then studied tissue cnl 
turc-, of pulsating fragmcnls of Jit irt mus 
clc removed from cluck ombrvos before the 
appearance of nerve elements m the luart 
Tbcj found tliat IhvroMn prodiicul ni these 
fragments a progrcssivclv greater inrrcn«c 
III the rale of pulsation ending m some cases 
in fibriJl itioii and panivsjs 

Roothbv has shown that following a sin 
gle injection of a Inr^o amount of thvrovm 
the basal melabohc rate r»«cs for alwit ten 
dajs after which it falls rapnllv for a time 
then gradimllv until it reaches the. premjee 
lion JevcJ approTimnteh from fight lo ttn 
weeks after tlic injection 

Thyroirofic //ornione— Tlure has been 
isolated front the anterior lobe of the piliiit 
arv gland a substance which when lujecliai 
parcnteralK into annuals eau-es hvpcr 
Irophv and lijperplasia of the lliv rmd gland 
(I oeb and Bassett and Aron) In man this 
substance causes an increase m the basal 
metabolic rate which howrvtr is not mam 
taUK-fi for longer than a few weeks (Thomp- 
son) The same substance admmislered lo 
some animals causes caophihahnos tbc <h 
gree of protrusion of llic eve', bung greater 
if the Uivroid glvnd is nmovcvl before the 
injection (Marine and Rosen and T ried 
goofl) Paulson has shown that thi> prolni 
Sion IS due in part at least to an mercave 
in miraorbilal iliiid Ihccnih lliimlle and 
Pocbin have found an increase m fat m the 
cxtraoculnr mu«rle« and the orbital fil)ro 
faltv tiysia of jjaticnts with erojilithabnie 
goiter Dobvais has found an merra«c m fat 
in the oxlnocular and other skeletal mnselea 
of animals foil >w mg jiroelueljoii of ixoph 
tlmlmns bv thvrotropic hormone llavvson 
lias found that the thvroid stimulating hnr 
moneof thepituifarv JkiH isiinrlivatial bv 
tbvroil tissue and aUo 1»\ l^mphoiil ti*suc 
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Tilt inaclMilcd hormone nn\ he rcncti 
\alc<I hj licit 

Two senes of toilrogenic snhstinccs hue 
been fownd to cin'^c U\ pcrlropln of the th\ 
roul pircnelismi nnd to ciiisc diminution 
of fiinttion The iclion of one senes which 
incliKics cibhige (Chesnc\ Chwson nnd 
Webster) c\aiiiles (Mirmc) and potissnini 
sulfocxinitc (Riwson) is prcicnlcd b\ 
iodine The action of the other sene'* which 
includes snlfonimidcs nnd rehted drugs and 
tliiourci thiouricil iiid related drugs (Mac 
kcn/ic and Mackenzie Astwood) in cans 
ing Inpertropln of the lh\Toid parcnclnma 
IS not pre\ented b\ iodine Inil is prevenlcil 

the adminislralion of desiccated thjroid 
or tIi\ro\in Tht thiourea group interfeit'* 
greatK with tlie entrance of iodine mlo tin 
thvroid gland The Inpertropln of the tin 
roll! parcnclnma is mediated throiigli the 
anterior lobe of the pltultar^ bod\ 

Other jilnsiologic considerations will be 
taken up under the anrious diseases of the 
thjToid gland 

Ch^sificntion of Diseases of the Thj« 
roid Ghnd —The term goittr or struma 
IS looscU tmplosed to embrace ana abnor 
inal enlargements of the tlnroid gland 
Mana classifications of goiter ha\e been ad 
aocateel based on etiological functional 
slruclufal or clinical features or on a com 
bination of two or more of these Since most 
of the groupings ha\o proved unsalisfacteirv 
in clinical practice thev will not lie sub 
nutted here lest the miiltiplicitv of terms 
provoke nnnccessarv confusion The follow 
mg clmicopathologic classification founded 
on riunimer s conception of the diseases of 
tlic thvroid gland has proved ciniiicnllv 
satisfactorv for the grouping of the main 
thousand** of cases seen in llic Mavo Clinic 

1 DifTusc colloid i^oiler 

2 Adenomatous goiter without hvpcrtln 

roidism 

1 Adenomatous goiter with hvpertlnroid 
ism 

4 I aoplillialmic goiter 

5 ThvroiiliUs 

Acute 
Chronic 
Ison specific 
Tuhcrculosis 
Svphihs 

Aclinomvco is 


0 Mwtdcma 
7 Cretinism 
S Alahgnanl di case, 

9 Congenital nbnormalilies 

DIFFUSr COLLOID GOITER (ADOIIS 
CENT GOITFR ENDEMIC GOITI R) 
Diffuse colloid goiter is characlcrirwl 
grosslv bv a difltist svmmclrical enlargement 
of the thjroid gland and patliologicallv hj 
distention of the follicles with increased 
amounts of colloid and flattening of the fol 
liciilir epithelium 

Dtiologv — \anous theories have been 
propo ed as to the cause of diffuse colloid 
goiter Marines work in prevention of sim 
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pie goiter bv the adniinistration of iodine 
nnd llic work of main others along similar 
hues indicate tli it dificieiicv of loilint plavs 
an important ctiolcgic role McCnrrisons 
studies in India indicate n baclcrnl factor 
in the cliologv of endemic goiter and Afa 
nne and lAidiart found a similar factor in 
the colloid goiters of fish 
Pathologj — The Ih^roid is sj mmclricallj 
and smoolhlv enlarged The cut surface gin 
tens from the increased amount of colloi 1 
and distended follicles arc occasionallv large 
enough to be identified with the nakctl eve 
Microstopic sections di close distention of 
the follicles with colloid that stains hoino- 
gcncoiislv The alveolar epilhcliiim is flat 
tencfi 
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Clinical Considerations.—Diffuse colloid 
goiter occurs most rreqiicntly at. or soon 
after, the age of puberty (Fig. 108). It is 
more common among females than .among 
males. The thyroid gland is symmetrically 
enlarged. It is ‘jomesshat softer than the 
normal gland. In some instances vaccular- 
ily of the gland is so greatly increased that 
arterial bruits may be licard o\er the gland. 
In these cases the gland is usually extremely 
soft. Enlargements suflicient to cause res- 
piratory disturbances from pressure arc ex- 
tremely rare. The gland may enlarge from 
time to time, particularly during the men- 
strual period or during pregnancy. Colloid 
goiters large enough to necessitate treat- 
ment arc becoming rare in this country. 

There arc no constitutional symptoms as- 
sociated witli colloid goiter. The basal met- 
abolic rale is usually near the lower level 
of normal limits It may be somewhat below 
normal. 

The difTcrcutial diagnosis olTcrs no diOi- 
cully except when colloid goiter Is asso- 
ciated with neurasthenia or ncuro'c^ of the 
types that suggest, from their symptoms, 
mild degrees of hyperthjroidi-m The dif- 
ferential diagnosi'. in such ca«cs will be dis- 
cussed under the hyperthyroid states. 

Treatment. — Marine has shown that col- 
loid goiter can he largely pre\cntc<l by the 
administration of small amounts of iodine 
o^er long periods, lie has advised the U'C 
of small doses of iodine in childliomi ns n 
prophylactic against colloid goiter, 
crnllnu’ ginxVa” »br!s" 

lished, iodine docs not usu.illy cause much 
diminution in the size of the enlargctl ghand. 
Ordinarily, howeser, the cnlargeninit and 
hruil will subsid-' rapidly if desicr.ilc<l thy- 
roid is given orally or if thyroxin L given 
intravenously. It is important to regulate 
the dosage of desiccated th.vToid bv incan-^ 
of repeatedly estimated basal metabolic 
rales. Occasionally, when the colloid goiter 
has been reduced, adenomas which could 
not be felt previously will become apparent. 
These ordinarily will not diminish appre- 
ciably in size w ith continuance of treatment. 
Surgical resection of the gland is 'cldoiii in- 
dicnlcd, except in those cases in which 
marked obstnictiie d.vspnex is present or 
in those cases in which the process is asso- 
ciated with adenoma. 


ADKXOMATOUS GOITER VITIIOUT IIY- 
I’ERTnYROIDIS^l {XOX-TOXIC 
NODUI.AR GOITER) 

Umler the term adenomatons goiter are 
included the discrete, cneapsulalctl, or par- 
tially encapsulated, adenomas of the thy- 
roid gknd. and In addition nodubar enlarge- 
ments of the Ihyroitl gland occasionally are 
referred to as “adenomatosis “ Adcimnns 
may be single or nuilliple. 

Etiologj*. — Adenomatous goiter occurs 
with greatest frequeuey in tho«e geograph- 
ical districts where colloid goiter is endcmie 
.Adenomas often appear in association with 
or ns sequelae of, colloid goiter It is prob- 
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able therefore that deficiency of iodine is 
one factor in tlic raus.ition of adenomatous 
goiter. Among the views regarding patho- 
genesis may be mentioned the following: 
Adinom.xs ma> arise (1) from fetal epi- 
thelium (Wolficr), (2) as “Involutional 
bodies” (Rieiihoff), (S) fnun maldevelojicil 
tissue rudiments (Kloeppel) and (4) as cir- 
ciimscribcil regem ralive and comiicnsalory 
iietv form.atious (Wigclm). 

Pathology. — Adenom.atous nnasscs In the 
thjrnid gland may Im* true tumors, com- 
pletely or pirlialjv ciic.ap'.iihti d, or they 
may occ.asionally be noilulnr masses without 
cap-ulcs. The tissue in adenomas m.iy be of 
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tJie fct’xl tNpe of thvrotd tissue or it mix 
be tdetUic'il «ith the adult l\pc of tinroid 
llcRion> of dcfjcncntion willi deposition of 
clioicstcrol crxsfiU formation of casts 



htniorrlngc lUposils of cniemm salts and 
occasiormlh regions of tin roiditis arc found 
frcqnentU m adenomas Regions of ha per 
tropha of the follicular cells frcqiicntla arc 


apptar most conimonla in the fir>l Inlf of 
adult life The ^.land pro enl'* n nodular ci 
hrgemenl iisunlh asammclricnl nhichniav 
in some instances reach n huge si/c Sub 
sternal projections of the t.nilcr should 1 
suspected and loobed for in roentgenograms 
of the chest wheneaer the loaatr in tes of 
the tharoid arc not casilv palpable (Ii^ 
109) In rare instances the entire goiter maa 
be in the siibsternal position Traclnnl pres 
sure and displacement arc frequontU seen 
espccialla aalien the nodular enlargement i 
aacdgctl into the superior thoracic strait 
(Fig 110) IMien pressure is suRicicnlK 
^.rcal a rcspiralora stridor casila can le 
heard during forced breathing through lie 
open mouth Dilatation of the superficial 
acins of the anterior thoracic aval! ma> occur 
ns a result of pressure on the great aems m 
the neeb (1 ig 111) 

Eacn small adenomas nnj be «o situated 
that tbea cause pressure on the recurrent 
larangeal nerae with resullint paralasis of 
the corresponding a ocal cord i lus maa pro- 
duce no samploms and is dcleeled onI\ on 
Larjngeal examination Ilapetlharoidism ami 
cnrcinonu of the thvroid occurring m ja 


1 e 



1 1 1 — PIk Inert ph Utrn « th «n infra ml plain »!oii« np llm ti« ol ll e rJ r»t I lalnl (U 
rlwlrucl from • po trr 


It of 'r 


found III the H »e mijmtliatcla surroun 1 
ing tin adtnoma or m the atlenoiin it«olf 
Clinical Considerations — \dtnonnlous 
goiters maa be prt enl at birth or maa be 
rome apjarenl at ana tune in lift Thta 


tieiils aailh adciioniatniis goiters will 1 c c n 
sidtrtal later 

Treatment — Pmplia lactic treatment with 
iodine directed agniri«t colloid grilcr mia 
reduce the incidcnct of ndciiomntoiis goittr 
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Ailniiiustntion of iodine or prepimtions of 
tli>roid ‘somclimc'? will reduce the "^ire of 
ndinonntous j,oitcrs Inil there stems to ht 
no ads'inlngc in tins prorcdiire ami it 
seems probable that the prolonged adminis 
Inition of iodine to patients who 1ms o 
adcnoims of the thsroid sometimes will pre 
disjiost to lupcrfvinction of the ndcnomis 
Surgical rtmosal of the adenomas is tlie 
treatment of choice 

When Iht adcnomis arc causing rcspin 
tor\ ohstruction because of tracheal pres 
sure It i> imptritue that tht\ he rcmo'oil 
It IS dcsirahlc to rcnioic adenomas 1 inch 
(2 5 cm ) or more m diameter whether thcN 
are producing samptonis or not as the nsK 
of reiooiol from ofhcrnisc hcafthj persoas 
IS negligible and the possihihla of subsc 
qiienl trouble from hapcrth\roKhsm tra 
clieal presaurt or the de\ilopineut of car 
cinoma in the adenoma ib suffiticntlj great 
to make presence of the adenomn undcsir 
able Recurrence of ndenomatous goilcrv oc 
curs more frequenth in tho«t ca«cs in which 
tJie patient is operated on before the age of 
twenl^ five jears than m tho c in which the 
operation is performed at a later period of 
life Because of this fact when children and 
aoung adults liavc nodular goikr surgeons 
conimoiilv advise tlint nporalion for the re 
inov a! of the nodules he poslpom <1 untif the 
palKiit IS twcnlv five or Ihirtv m irs of age 
However Kennedv found lint in twelve of 
«i\tv two patients who were fifUen \car\ 
old or joiiiigcr from whom nodiilir enlarge 
nicnts of the Ihvroid ptml were removed 
carcinoma was pre enl Such a high inci 
deuce of carcinonm of the thvroid in jming 
percoiis iiinko ^lct^>arv a careful eonsidcra 
tioii of thvroid mlarpcmtiits m all eisi rc> 
gardless of age The operalut procedure 
nidicitcaj is remov d of all the nodules con 
lamed in the gland lor a siii^,li nUiiomi 
unilateral rtsvcluin will suflitc but in the 
nnjonlv of casib both IoIk'. are rriiobcd 
bv nodular fornmlinii and bilateral rcsoa: 
lion should be performed A nodufc in the 
lolc which appi irs cliim illv to be the 
smaller niav be rtadih overlooked if at 
eiicratioii the lobe is not thoroiighlv ex 
]>oscd In that event ‘•nb equeiit growth of 
the noduU is bkih to occur resulting in 
so called nciimnce of Uk ndenomatous 
goiter 


THE lI^PFRTinnOin states 
II S riuuimer classifies the livpcrlliv 
roid slater as (1) hvperfum tioning ''deiio 
mnloiis goiter and (2) eaophllialmie goite r 
and recognircb these as two separate ilmn al 
entities In hvpcrfunctmmng adenomatous 
goiter the phv siologic status is identical v\ ilh 
that proehietd b^ ftednig excessive qiianti 
ties of desiccated thvroid • rxophlhahntc 
goiter on the other hntid is characlenrtd 
in certain additional phenomciii which can 
not be reiiroduccd bv the ulmmislralion of 
tliVTOid These phenomena art (1) the ooti 
hr phenomena (caophll alnins stare edema 
of the evchds and so forth) (2) the charm 
Icristic ps5 chic status ( t) friqiicnt useless 
piir[fo^ef<if moienienix (4^ n tcfidenri fo 
the development of gaslrointeslm d crisis 
and (5) the presence in ntarlv all easts of 
diffuse hvpcrlropliv of the thvroid 

PtippcI and Curtis studving the lodm 
balance in toxic nodular goiter among pa 
tienls mainlaintd on a low iodine mlnki 
found a great increase above normal in tin 
excretion of lodiiit j>nrliriihr)v through the 
iiriiit The total excretion of iodine was 
greater than in ca«cs of c\r phtlinlmtc goi 
ter m the latter condition tho gnatosl m 
crease in excretion w is through the feci s 
The excretion of loilme from pahtnU who 
hid toxic nodular goiter sunuhitid that of 
a h\}K)tli\roid patient after Ireatmcnl with 
desiceated thvroid Puppil Klistn and 
Curtis nl o found n dtrriase m excretion of 
calcium in toxic nodular goiter when com 
pmd with that in cvnphlhahuic goiter 

AiuxoMVTots Goinii vvnn Hviliitiiv 
noii)i''X! 

{rone Ichimmo //ffpcrfurirtioiimtj Ic/riin 
matotif (rt ifrr) 

IIvjKrlhvroidi m altnbulable pnd iblv 
to hvpcrfunclic n of ndi noni itoiis lissm i< 
prone to divclop in eases of ndc iioi latous 
* If nne r*nw> is I y ennli t ollirr lurtl'-ss pUn g 
fun 1 o« of a Ion m is of tl «> U j-n I »mns rrs* na! g 
Sax' rs Imcts llsl a Irnotmi of Ih^ It vm t riant 
I Qx-tfi rt arr n.« t Hons 1 In a juiIh- t wlu 
las Ih^ ft n ml »ii f 1>|>rrfin<:l n* a lnK>* 

Rato IS poliT a la sinpg alcionu ot tl r t>>nHl 
rni leal n f tJ r a trn n a • H eurr t/r i 

p m 1 *m ■* Inn m»r < f n i srit ina » th a g«>i mii of 
llo llibn 1 liprrtliro fso «sviifml \l oprfatKn 
llw It »»» inarknllv almi 1 o Jml n i U not atcj 
« n>as 
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ROiter Plummer 1ms pouiUd out m tins 
toiidilion the absence of tlic iihenomcni 
notc<! jn the foregomp ns chnncltristic of 
exophthalmic goiter He slated The pri 
nmn clinical manifestations of tlic hsperUis 
roid stnle associated with adenomatous poi 
ter arc or nrc due (o the reactions that 
must nccompanv elcsalmn of the rale of 
cnerps transformation in the bods (1) car 
diosascuhr reactions that nrc mdicatuc of 
nn increased minutc-s ohmic flow of blood 
from the heart, (2) increased perspiration 
and surface temperature indieatixc of an 
clesation of heat elimination (1) mereased 
food consumption in most instances insulH 



Flc 112 — \ pntirnt o has a {rnnmalo is fn tvr with 
U|<rrU in ■ I im 

Clint to iiinintnin the hods weight (4) n 
group of findings nltrihiilahlc to stiniiiK 
lion imlabilits and fatigue of the nersoiis 
s\sttni The phsMoIogic status of the pa 
taut Willi In^arfutirttoiiing ndenomiloiis 
goiter can be riprodiieeil b\ the ndmini«tra 
tiou of cxccssnc quantilus of ihvTOid or 
(lisroxin 

Pathologs. — In geiicm! the pathologic 
findings arc similar to those m cases of nd 
cnomatous goiter without Inqurtlisroidi ni 
Ibpions of hsptrlrophs in ndiiionialoiis ti< 
sue or m the tissue outside llu nihnnmas 
are somewhat more fri'quent m hviarfiinr 
tioning adenomatous goiter than if h\iK*r 
thvniidi'm is not present but min ade- 
nomatous hxperlrophv is found with such 


great frcqiicnct m glands from patients with 
no ctidcnec of luptrlluroidism that it can 
not be cotisiderctl ehanctp^^llc ^\ hen extra 
adenomatous IijiicrlropJix is jirescnl it i« 
found in loealired regions and is not dirfiisc 

Cbnicnl Considcmtion^ — The sMuptom* 
of Iixpirlhxroidism associated with Inpir 
fuiicttonuig adenomatous goiter (Fig 112 ) 
fire those lint would be expected to aecom 
pan\ an increase m tlie basal metabolic 
nlc lint Is nervousness tremor increased 
sweating and sense of heal lo s of weishl 
and tachveardn In addition when the dis 
ease Ins existed for a long tnoiiph lime 
aiiriciihr fibnlhlion is prone lo occur llv 
pcrthvroidism nia\ lie present for months 
before the patient is aware that nn ahnor 
iiial state exists and mnsl frcqiieiill 3 he con 
suits a plivsician because of svmptonis re 
ferablc lo the enrdne dislnrbautcs lint ac- 
companx the cot dition Goiter usunlK ha- 
been present for vears before svmplom« ajv 
pear the avenge durnlion being' sixlixn 
vears llu tlivroid gland !>• cnhrpwl nsvni 
mclricallv and discrete ndinomns are iisii 
allv palpable Stibsteriinl extension of the 
goiter with Iraclual displacement or com 
prvsxion occurs nllicr frequenllv The piil«f 
and pulse pressure are mernsed and tic 
circulation rale is increnstd Auricular fihril 
hlion occurs m helwein a fourth and a half 
of the cases Cnrdnc decompensation otcurs 
in mnnv cases and niav he due to the iflect 
of livperUnroubxni on an nlrtadv damaged 
heart or lo long conlinucil hvpcrlhvroidi m 
alone In the latter event cardiac decom 
ptnsalion prnlnhlv occurs through the 
meTlianism of auricular fibrillation or nu 
riciilnr nutter In some instances the cardeic 
features mav so overshadow Uie clinical pic 
lure that the presence of livptrlhvnudi m 
max be overlooked and Iht condition rnis 
taken for one of primarv nrdne lesion Tl c 
basal metabolic rale is ustinllv modenlelv 
elevated above the pintionts normal leicl 
The course of hvperfunrliouing nilrnoiint 
ems goiter is usinllv slowlv and stradib 
prognssuc If the condition is nlloiveil to 
progn.'xs \iscrra! degenerative chances ii‘ti 
allv appear If death snjicncnes it is u u 
allv d<i>eridinton such ihgenerttiv e change* 
particularlv of the hnrl and Iivir 
DiITcrenlgal Diagnosi-i — Hvperfiinction 
ing odenomaloux gnitrr i' ilisliiigiii 1 isl 
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from exophthalmic goiter b\ the absence 
of the characteristics of the litter «hsei«c 
^^Ilen hvperthvToiilism is present In w>mt. 
mild cases there ni i> he considcrible dtffi 
ctillj in making a differcntnl diagnosis The 
presence of adenomas m the tinroid gland 
of a hiTierlheroid patient does not suffice 
to make the diagnosis of hvpcrfiinctiomng 
adenomatous goiter for adenomas arc pres 
ent in the thjrouls of from 20 to *30 
cent of the patients uilh exophthalmic goi 
ter seen at the Afaxo Clinic 

^Tnnj patients ^\ho ha\e essential haiicr 
tension have increased surface temperature 
nervousness tnch^cardla and an increased 
basal metabolic rale rrequentlv the basal 
metabolic rale v\ill fall to a norma! level if 
the patient is kepi m bed constantlv for a 
few dajs daily determinations of the mcla 
bohe rale are made Under such circum 
stances the symptoms and signs snggtstmg 
livpcrthjroidism usiiallj also disappear 

The manifcslalions of manj patients «ho 
have some form of neurosis neurasthenia or 
comparable fatigue states siinuhtc the mam 
fcslnlions of mild degrees of hjpcrthvroid 
ism and the mctiboiic rate of these patients 
often IS elevated A most v vluablc iiroccdiirc 
m such cases is the determination of a scries 
of basal metabolic rates on consecutive 
dajs hfanv neurotic patients after suffi 
cient training m t4aking the test will cx 
hibit a sharp drop m metabolic role Con 
tinuous elevation of the basal metabolic rate 
of a patient whose thvToid gland contains 
aefenomas is best consrcfercif as cv o/offce of 
hv perthvroidism 

Treatment — ^Thc treatment of a lijpcr 
functioning adenomatous goiter is partial 
Ihyroidectonij The prcopcratne adniims 
tralion of iodine does not produce such sink 
ing improvdiicnt ns it does m the palicnt 
w ith exophthalmic goittr but it i ms b< nt 
fitial m some case-;. Ihc Ircilmciil of com 
plications will be consiiUnd under evoph 
tlmlmic goiter 

The optrative procedure indicatid for 
this disease is similar in pniici))lc to that 
for adenoma waliiont hv perlliv roi hsm How 
ever if a palitiil has n bthlcrd cnlirgcmint 
with hvpcrthvroidi m ami i-. a poor surgical 
risk tillur because of a seven, degree of liv 
pcrthjroulism or btiaiisc of the pri ema of 
tlegencrative pnici'sses it i< Miiiutinus safer 


to resect the goiter m two stages that k 
unihtcrnl resection is followed after t! ^ 
lapse of two or three months bv rc<ccliQn 
of the remaining lobe 

Prognosis — ^The prognosis in casts of 
hyperfunctioning adenomatous goilir is de 
pendent on the amount of damage that has 
been sustained nt the lime the disease i 
brought under control If there has been uo 
Iicrmancnt damage to the viscera complete 
recovery follows removal of thcndenomaloii« 
tissue and within two or lime weeks after 
such a procedure llic basd metabolic rale 
usually returns to normal 1 ven if a piluiu 
has a markedly dccompcn itcd heart during 
the course of hjpcrthvroidi m normal fiine 
tjon of the cjrciihtor> svstini mi> be rt>~ 
stored following relief of tlie bvperthvroicj 
isin It is cxtrcmch rare for rtcurrcnce'* of 
hvpcrlbvroidism from adenomatous goilt>r 
to occur after removal of all adtuomatops 
tissue from patients who have liVTierfum; 
tionmg adenomatous goiters 
Morlalitj — The mortnlitj following Ihv 
roideclornj for ndcriomatoiis goiter with 
hjperlhjTOiilism has lictn reportcil to he 
npproMiimlcIv 1 to 2 per cent Tins mortal 
il> IS dependent large); on complications of 
the disease 

ExoriiTUALMic Goitfu 

(Graict D/fcasc Ilase<loufs Dtscnac, 
Vmunry }Iyi>erihyroid\sm) 
rxophllmlmic goiltr is a conslilulionni 
ifrsiasc probab/v entfsaaf b; some mrinowri 
stimulus which acts on the Ihv mid gland 
usualK rtsnllmg in the production of cxc<s 
sive secretion of thvro\mt and associated 
with certain chnrnclcristic phenomena which 
rnimot be rcprodiicid bv tlu ndminisiraliorj 
of tlivroid OP tbjroxin but which ma\ lx, 
the result of nhnorm d sitrclioii from Iht 
thyroid gland The phenomena rt'aillinft 
from the excessive scxirctian of thvroxiiu* 
art as in cases of hjperfuiictioning adcnnin 
atmis goiter Iht mnnifi stations of intrensitl 
mtUiboh«m or oxihlive pnxc*ss(s, that is 
an niereasc in the circulatory ntt intna<e<l 
|Kriiir»lion intolrraiut to heat mcnaval 
appetite lovs of wdglil nn«l weakness 
Chnnclcnstic Phenomcin —In adJition 
to Iht phtnomiiia privioiisl; imiilicii(d as 
Mcumni. Ill lid noninlotis g( itr r with hvpir 
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tIi\roi(li*;ni pnlicnts «ho ln\e cxophllniniic 
^oil(r u‘>inll\ prt.s(.nt ccriTiu clnmcUrij>tit 
plictionipin Of Mu'sc iJtc nio^l striking arc 
till ociihr (Iistiirl) incis I \oplillnlmos is 
prtscnl in ntnrh half tlic cnsis netriclion 
of tin iippir IkN conlnctton of tlic facial 
nui«cl('' aroiinii tlic c\rs to produce a stare 
iiul idiiin of llie lids arc sicn coitimonK 
m \arious coinbmnlions \\cakncss of the 
<cuhr imisdts occurs often llic commonest 
form l)cmg \uakues<! of the elc\alors of the 
f^lohc Markcil ps\chic instnhililx \Mlh fre 
<|iient emotional oiithursls iisuallv accom 
pinicsliu sc\trt imlnatul forms of the clis 
< 1st and iiscUss purposeful mo\cmcnts are 
(oinnioii I lit most st\trc pliast of the dis 


and the frctpicnl jircsencc of difTii e In per 
plasi I of these ctlls re uUing in papilhr\ in 
foldings into tic follicles Iht folhciil ir cilts 
arc columnar I ht colloid is ustulK thm intl 
stains jK>orI\ (Iig IIJ a) \s a resiill of 
treatment with lotlme the followiit}' histo 
logic ehingcs oteur ( 1 ) flattening of the 
cpithehal ctlls ( 2 ) increase m the amount 
and m the staining propcrlits of the colloid 
{‘I) apparent mcrcisc m the «izc of the fol 
lieUs with diminution in ntimht.r and size of 
the papillare infoltlmps and ( 1 ) decrease m 
\asciilarit% and hmpliocstic infiliration 
(Tip in h) Iamplioc\tic mfiUritions or 
accumulations of hiniihoi^tts are fn 
quciitlv found thrmiphout the plant! 


I ff in 



Ssicl on of nn cs 1 1 ll ilrr r p trr Tt e pati iil 1 n t i I Inki i roi jm ir I nolution of i «! nr 
opi ll jIi ip p trr Tl p j al o) I f aJ lak n r« n |» ii f v f il n of wf f 


tnsc IS the paslrtiintcslinal crt«i« athicli is 
rharacltnztd In >omitinp and iharrhca In 
iiittnsc rtslltssness nml in the lati stages In 
proftist swtnlmp a gras pallor fallini, blood 
pressure and jiiiiiihct Dcith mix occur 
alllioiiph snint pnliints ncoxir from the 
crisis uitlionl sigmficanl treilnunl l*niii 
moiiii rntpicnth dtxclops in ilu course of 
tlu crisis 

Patholopx — The tlnroid plainl is dif 
fiis(l\ ami s\miiulrirall\ cnlarpid ll is 
firmer to ]ialintioii and inort friabk than 
the normal plaml or colloid goiter The \as 
ciilirsuppK is grtalh iiitriastd The char 
nctcrislK hi tologie chaiipt in cxopJithalmic 
goiter is the almo I iinarnhli prestmt of 
thfTiisc Inpcrtropln of tlit follicular ctlN 


An eiicapsiilaled or partinlK encnpsulateil 
nodule or no liilcs (atiennmns) s\ith or uith 
out Inpcrtropln (inlra ailinnmatous) arc 
found m a small pcrccnlngc of tin mil 
glands III Gra\cs disease llitir prcsciici m 
the dilTustlv Inpcrlrnphic gland of Gra'cs 
disease i> tomcidenlal and shoiihl not con 
fust, the pathologist m tlistinguislnng llie 
histologic picture of exophthalmic goiltc 
from 111 it of atknomatoiis goiter «ilh Inptf 
tlnroidi m Tin prtsomc of difjiitc latn 
idciionialous Infierlropln ihroughniil thf 
entire glaml in cxnphthniniie goiter and Ih*’ 
absence of thffusr extra adcimmatoiis Inpr 
tropin m adinonialoiis goittr with Inr^f 
tlnmidism art tlu important ih'tmgiii hm? 
features 
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Chnical Considerations — ^Thc dia^no^sis 
of raopbtlmJjnic goiter i< tlqiendcnt on rcc 
ognilion of the phciionitm noted tn the 
fortgoing ns being tlnriiclenstic of the dis 
CISC Careful obvcr\alion of the patitnl*'. be 
haMor motions and facial evpri«sion while 
the histor\ is being taken frequentU will 
gne a elm to the diagnosis which might 
otherwise be missed Laophthnlmic goittr is 
of more frequent occurrence among fcinaloa 
than males the sc\ incidence aaranig m dif 
fcrcnl clinics and m diffcrtiit atars The st\ 
ineulentc males to females m the "Maao 
Clime has aaned from 1 4fe0 to 1 1 S't dur 
mg the past Iwenla atars Where is the dis 
ease most frcqucntlv afflicts patients who 
arc helwtLn the ages of twenta uid forts 
a cars patients maa he of ana agt Of the 
histone il eaulcnce suggesting exophllnlmic 
goiter intolerance to lit at pcr>i>.tiiicand not 
occurring in flashes lo-«s of weight during 
a period when the iiilnkt of food is iidoqiialt 
and a fluctuating course with rtnii'Sions 
iml exacerbations and po>sib|\ eii<es are 
most iinporlanl 

On phasital exanmution the skin is found 
to be hapcremic and nbnonnalla niot'l Hit 
hands ire usiinlK w irm There is tisualla 
fine tremor of the extended fingers The th\ 
roid gland maa or mij not Ik tonsnlcrabla 
cnlnrgctl hut is ii«uall\ firm and t isila pil 
pnblt (Eig 114) cspccialla if palpation is 
earned out ba tlic nutliod long taught ba 
I’luniimr 11a this nitthod the right lobe of 
lilt ilia roll! gland is felt ba the examiners 
left Iniid llic fingers are plated behind tin 
sftrnoinastoid muscle the thumb in front 
and the thumb or fingers of the opposite 
hand arc uscti to press the striicturas in (he 
anltrior part of tht netk into the palpating 
fingers 1 he sire contour anil coiisisfeiica of 
the right lobe can be rtadila tslunalul ba 
ptrtmtlmg the lobe to *hp tlipongh the 
grasping fingtrs while tht patient swnlloaas 
The opposite wntiimet is used to txaniine 
the left lobe Ennis oaer the superior lha 
roid \t«sc)s an often Jnard and tJiriHs ore 
ctcnsionilla ftlt m the sinie Mlnatioiis Miis 
riilar aviaknoss is nsnalla a jiromimnt fea 
lure in eases of modcralL or mort than 
modcrali st\crila and iin\ occasionalb Ik 
marked in ca«is of mild degrta It can bt«t 
be dtlerinuml t>\ liaamg the pilunt step 
up on a high step The flnuernaiU occasion 


5*^5 

alia undergo n change which if present k 
nenrh patliogiionionic of cxnpjjlhalmic goi 
ter the distal portion of tlic nail is stpa 
rikd irregiilarlv from thi midcrhing ini| 
bid and Ihcrt is a Icndtnca for the nail to 
turn np at the end ^^JlUl pnscnl this con 
(lition is nsnalla bilalcralla s\ninielrital 
Tflchatardia is almost conslaniJ^ jirescnt 
and the taclutardin of txophlhnlmic goilir 
Is not usnalh slowed b\ pressure on tin 
LJiotid sinus or ba holding the bn nth ifltr 
dtop inspiration The jmlst jircssurt is con 
sidutiblv clL\alcd this being a a era ton 
slant and important fimliiv Ihi licnrt is 
frequLiitla sht^htla tnlargcd and a bisil sas 
toht murmur is often heant I he biat of 
tht htart is forceful Aiiniiilar filiriHatioii 
iKiiirtd m 22 mr etnl of c is«s of rxopli 



lhalmic goitir in EiIIiiis uid Eoolhba s 
series It is transient in mma tasts but in 
others It ma^ bt ptrmamnt tacn after (hi 
disease has bitn tonlrollotl Canine dnom 
|K*iisa(ton occurs mo t cornnioula to cases t f 
iiidcfKMuknl licirl disease tint as Ktphr 
acid Ilarncs shoiictl it maa occur lu casts 
of uncomphcatetl exoplilhalmic goitir Wlitn 
it docs so occur the mrclnmsin ba which 
dcconiptnsation otciirs is u-tnlla nurutilar 
fibnlhlion or aiiricnlar flullir Ollier cardiac 
irngularfiics are met occasionalla m txoph 
lhalmic goiter 

'Flic basal metal olic rale is rlaaatnl m 
lilt niajnrila of casts it is bdwetn -i 15 
Hiul + inn ptr etnl or inort 

I xinpl ocalo<i< ofltn is present tlu ttital 
Icukotxte count i' normal Thiv findinc is 
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not sufficiently constant or marked to be 
diagnostic 

The concentration of blood cholesterol is 
lowered in cases of exophthalmic goiter 
Perkin and Caltell expressed the opinion 
that the total concentration of iodine m the 
blood which usualh is increased in hyper 
Ihvroidism is a better critenon in the dif 
ferential diagnosis of thyrotoxicosis than the 
basal metabolic rate Perkin and Lahe\ 
found that eleaation of the concentration of 
iodine in the blood becomes less with in 
creasing duration of the disease until after 
a a ear the concentration of lodmc tends to 
be normal 

Recognition of Exophthalmic Goiter — 
Among recently graduated phasicians the 
recognition of exophthalmic goiter is loo 
frequentlj dependent on the classical signs 
and svmptoms of the disease that is tremor 
tachjcardia goiter and exophtlialmos Some- 
times these are either absent or so slight 
that they are not noticed readilr and the 
diagnosis of exophthalmic goiter is not c\en 
considered Thus many patients who haae 
mild exophthalmic goiter arc suspected be- 
cause of loss of weight weakness and diar 
rhea for example of having carcinoma of 
the digestn e tract ftnd mans arc considered 
as primarily suffering from cardiac disease 
because of symptoms referable to the heart 
Among the signs or svmptoms that should 
lead to a suspicion of liNTierth} roidisra are 
unexplained loss of weight especiall\ sug 
gestne if associated with a normal or ex 
cessne appetite an increased pulse pressure 
weakness of the quadneeps muscles and in 
tolerance to heat mth increased sweating 
and a warm moist skin The presence of 
auricular fibrillation alwajs demands con 
sidcration of hvperlliyroidism Obaioush 
mild h\'perth^TOldlsm will be recognized 
onlj if the condition is kept in mmd and 
its frequencj is sufficienlh great to juslifx 
bearing it constantly in mind 

Course of the Disease — If uncontrolled 
the course of exophthalmic goiter usually 
tends to be irregular wa\es of progression 
alternating with remissions which mas be 
nearly or quite complete Undoubtcdlj the 
disease would subside spontaneouslv m 
many instances if it were not mternipted b\ 
treatment nowe%er it is impossible to de- 
termine at ana point in the disease what the 


future course is to be OccasionalK mild 
exophthalmic goiter maa exist for man\ 
\cars anthout causing intolerable di^ahihla 
On the other hand in fulminating cases llic 
patients may become eatremeh ill within a 
few weeks of the onset of the disease Pa 
tients who haae had the disease for a ears 
should be assumed to have dcgeneratia e a is 
ceral changcj. 

DifferenimI Diagnosis — In general difli 
ciiUics m diagnosis lie chiefly m the same 
groups of cases ns avere discusaod under 
adenomatous goiter aaith hvpertlivroidism 
and the problems often may be sohed ba 
the same means 

There is m addition one valuable diag 
nostic procedure winch may be used in ex 
ophthalmic goiter This is determination of 
the effect of iodine Seven to ten davs after 
beginning the oral administration of 10 mm 
ims of compound solution of lodme three 
limes daih to a patient who Ins exophthal 
mic goiter there occurs a marked change in 
the patients physiologic status The stare 
diminishes the moaoments characteristic of 
the disea«e disappear or dimmish the ps^ 
chic status becomes normal or ncarla so and 
there is usually a drop m the basal meta 
bolic rate This procedure may therefore b( 
used a^ a diagnostic measure with a con«id 
crable degree of success provided sufficienlh 
accurate observations of the patient’s plnsi 
ologic status and basal metabolic rales are 
made before instituting the administration 
of iodine 

Treatment — Until the cau'te of the di< 
case IS discoa ered and a specific therapeutic 
agent is found to combat the cause it is 
apparent that in the bght of present know! 
edge the onlv rational method of attack 
consists in the emploament of measures to 
reduce the actia itv of the IhyTOid gland <up- 
plemented ba supportive and protccli'C 
measures designed to eliminate such predu 
po^ng eliologic factors as overwork mental 
and emotional stresses infections and the 
like 

The measures most commonia emplovcd 
m the endeavor to reduce the acliaila of ex 
ophthalmic goiter are (1) administralioi 
of iodine (2) irradiation and (1) operation 
(Eig 115) and (4) to these must he added 
treatment with Ihiouracil Through the ol^- 
•sera aliens of many inacstignlors notably 
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Marine, ^ Broilers, Kienhoff. Caltcll nnd 
others, it has been tiemonslrntcd Uiat 
marked in%oIjjlional changes occur in the 
lijpcrplastic and li>*]iertrophic gland of ex- 
ophthalmic goiter in the great majority of 
instances following the ailniinialration of 
iodine for a period of ten days or longer. 
Concomitant wdlh these structural changes 
in the gland, there is usually diminution in 
the severity of the disease, as e\idenccd by 
amelioration of all the symptoms nnd rwlur- 
tion in the basal metabolic rate. Occasion- 
ally, if the patient has a very small goiter 
and is seen early in the course of the disease, 
his condition may be completely nnd pennn- 
ncntlj controlled by the administration of 
iodine. However, chnical experience li.is 


2S7 

The ^lackenries nnd Aslwooik by study- 
ing the goitrogenic effccl.s of various drugs, 
confirmed the finding that depression of 
IhxToid function and hypertrophy of thy- 
roid parenchyma followed administration of 
sulfonamides and drugs related to tluoiiren 
Ashrood treitcfl exophthalmic goiter with 
thiourea and thioumcil and found tint the 
basal metabolic rate fell to normal and that 
the symptoms and signs of the disease dis- 
appeared This brilliant work constitutes .an 
im|>oriatil advance m the study of thyroid 
function nnd pros ides n method of medical 
treatment of hyperthyroidism wliicli may 
become extremely nnporlnnl Some unde- 
sirable reactions have occurred after the use 
of lliiouracil Agranulocy tosis. febrde rciic- 



demonslratrd that the maximal effect of 
iodine is commonly obtained within from 
seven to twenty ilajs, and after this there is 
lillle hope that j)rolongod treatment will 
control the disease in the vast majorUy’ of 
cases 

Employment of irradiation in the trcnl- 
menl of exophthalmic goiter is based on the 
conception that the liypcrlrophic paren- 
thymalous cells of the thyroid gland are 
peculiarly radio'cnsitivc. while the normal 
cells are radioresistant. AUlioiigli cxperinicn- 
tnl proof is lacking llml involutional changes 
occur in the ghnd after irr-idiafion. many 
ndxoealcs of this form of treatment base 
claimed good ix-ults from its employment. 
With few exceptions ihc'C elainui base not 
been supjvorted by sufTicirnt factual data 


lions with or without a skiu rash, and Iran- 
sicul edema with elevation of the plasma 
chlorides and depression of the mrhon diox- 
ide-combining power of the plasma ln\e 
oecumnl in some ca«es. The rciwrled re- 
aclions have rarely resiiUed s<rioiis!y, but 
obviously a drug which may ptTxIncc such 
reactions must be carefully studiwl in a large 
series of cases before it cjin be widely «««! 
with safety. At the present time, patients 
taking tliiouraeiJ should be kept under care- 
ful ninl constant observation during the 
ptrioil of Irealmcnt I'lie ultimate place of 
this dnig in the Irenlment of thy rotoxieosis 
has not been i-stabbslud definitely, but it 
seems ]ik<ly th.nt one imf«ortant field of u*f 
fulness will bo the priparalion for «nrgiea! 
Irtalinenl of those pntientti who, bemuse of 
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llio sc%cril% of Ii\pcrlh\roi(!i<!m nro poor 
'urgica! ri«ks ^^hcn tliiotincil i-> u«cd to 
prepare patiints for tln'roKlcctom\ it is de- 
sirable also to administer iodine for some 
da\s ininicdiatel\ before the operation 
Toda\ the opinion prc\aiK among those 
most experienced with the disease and its 
iraingement that subtotal tlisroidectoms is 
the treatment of choice for it mo>t rapidK 
most certainh and most «afch restores the 
patient to a state of economic cfiicienca and 
in\o!\(s least likelihood of relap e Since 
permits onU a limited di«eii sion of the prin 
ciples of management which can best be 
considered under three headings (1) pre- 
opemtue preparation (2) criteria of oper 
ainhta and (J) operatne principles 

Preoperaiii e Trcatmmt — In 1022 11 S 
Plummer established the \aliie of iodine m 
the Ircalmont of exophtlialmie goiter In the 
uncomphcalial case of exophthalmic goiter 
of moderate scscnlN admuu'lration of 10 
minims of compound solution of iodine throe 
Itmts daiU for a ptnod of from eight to ten 
da\s will bring about sufTicienl improve 
mcnl to allow partial Ihvroidcctomx to be 
performed with minimal risk and to almlish 
nil fear of postoptratnt cri'i' Patients who 
hn\«. txophlhalinic goiter of more than over 
nge se\crit\ should be given iodine for 
longer periods and it has secme<l advisable 
to hold those patients who have begun Inal 
ment during a cn«is for n pcriotl of at hast 
n few weeks on a regimen of iodine licforc 
consideration of opintion in order tint the 
profound plivsiolo^ic iliNturlnnces incident 
to the cri'is mav have an npportunilv to 
corresl llumsclvcs during the period of gen 
tral improvimeiil Ce-^ation of treatment 
with iodine if a palKiil ha> tNophllnlmic 
goiter mav riMilt m the rapid development 
of a crisis Although Iht b ival nu taliolic rile 
iisinllv drop-» diirnig the period of ndniinis 
tntioii of inilini this is not csscnln! to im 
provciiKUl of lilt jialKUts pUvMologic 
status Thiouracil or "ome other rehted 
drug nnv plav an imjiortarit part in the 
preopiritive In ilmtnt in cirtain ca«cs 
In onlir to iimmtain mitrilinn and to 
overcome the depletion of glvcogtn a IilMral 
diet n advitahh Itoolhbv and S.indifonl 
hive shown that such a ilict will nl-o ketp 
the patient who has exophthalmic goiter in 
nitrogen balance Often oOOO calories a «hv 


arc taken readilv The intake of fluid is aUo 
kept at a high level During the periot! of 
preparation for operation it n imporlaiit 
that the patient obtain adequate rest but 
lie should not be conlmuou'lv confined to 
b«! Evidence is accumulating which sug 
gests that because of relative vitamin de- 
ficiciicx especiallv of vitamins \ and B ih« 
addition of large amounts of these siih 
stances to the diet max be of value m some 
eases 

Comphcaiiom ^omeiurtcs I ticouritered tn 
the Preoperatne Trentnutit — ^Micn exoph 
tlialmic goiter is coniphcaled liv other ih« 
cases the treatment of which is siirj.ical 
treatment of the goiter usuallv should take 
prcccelence Certain conditions which iisii 
allv irc trcatixl mtdiealiv al o require at 
tention 

1 Diabetes— Pitr ^^ll(!Lr and ollicrs have 
dcmonstrileil the marked increase m sivir 
itv of diabetes that mav occur with the 
devdoptiKnl of hvptrtlnronli in Lsinllv 
there IS a coiisidcnblt men a c in the 
amount of jijsulm nqinrcd During tl e 
penoil of prcojurativi pripantion it seems 
desirable from tlie standpoint of gi rural mi 
trilion as well as for nstilution of dcplclnl 
stores of giviogen and because of po <ihlc 
damage to the liver to give the pain nl who 
1 as ilialictvs and exophthalmic goilira diet 
containing from 7J to 100 per cent more 
calorics tlian the palnnt’s basal diet and to 
give adequate amounts of insulin to control 
the glvtosiiria 

2 Cardiac Decompensation — Bccausi 
Plummer showed that digitalis might hav< 
deleterious elTtcts on a hvqurlhvron! jiaticnt 
this drug should bi given onlv in small dosr 
and with great caution lorliinatclv ollir 
mcthmLs of trealinenl have proved so suc-- 
ctssfiil m relieving tliesc iwilienls of cardiac 
decompensation that digitalis iienlrd onlv 
rarelv In main cases rest m be<l and the 
admmnlralum of loelinc will result in rapil 
improve Hunt m the enrdinc eonditinn nn 1 
further treatment mav not be nm-ssarv 
\Mien this Iri'atmint is not suflieunt the 
liierctiria! iliiiritics iisinllv ve il] sufiicc to ri 1 
the patient of eelenia Control of Iivpertliv 
roielism bv Ihioiirncii mav result m ninrkcel 
improvenient m the cirtulitorv sv'tem TJi» 
elrug mav be of C'liocial value m the prvxife 
erativc trealinenl of such patients 
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Crttcrja of Operabdtti / — is it •yifc 
to opcnte nnd wh'it procctfiiro slmiilrl be 
employed’ On the proper solution of these 
two questions rests to a hrpe deprte the 
success of Irtatmcnt Ob\imisl\ Inrd and 
fast rules of treatment cannot be applicable 
to all patients and each ci«e must be judj»c<l 
b\ Itself In the final anal\sis nccuraca of 
i limnting the risk of operation to a patient 
«ho has an exophthalmic t,oiler is larpcU 
dependent on the experience of the surgeon 
Alwajs lie should be cognizant of the fact 
that m an operation on a patient who has 
exoplitlmlmic goiter there arc three addi 
tioiial risks which arc absent or uncommon 
if the patient has goiter unassociated a\ith 
hxpcrthxroidism 11ic«l dangers are (1) 
the poslopcralixe dexclopmcnt of an acute 
hxperllixaroid reaction cspecialK bkelv to 
occur if the patient has sex ere In prrthx roid 
ism, (2) the dcxelopmcnt of pulmonarx in 
fections commonlx seen if the patient is 
markcdlx debilitated consequent to a recent 
crisis of the disease or to Jong rontmiieil 
liapcrllixToidism and (3) hepatic insufli 
ciencx consequent to long continued hxper 
Ihxroidism Bx adequate preoperative man 
agtinent tlicsc complications iisualH can ht 
ax oicled 

In an uncomplicated ca«c of exophthalmic 
goiter of axmge sexeritx the adminislra 
tion of iodine for eight to ten daxs is usiinllx 
sufilcient preparation The lime ncctssarv 
for lodmc trentnitiil rs longer tUnn this m 
children and in adults xxho haxc been rc- 
cenlfx m the crisis of the disease ft is dc 
sirahle that tlic patient be g-iiniiig in wtighl 
and that the ba«al metabolic rale he drop 
plug at the time of operation hut in some 
instances these improx cmtiils cannot be 
achicxcd and optralion xxill then entail a 
greater than normal ri«k If tJic txci'sixc 
ncrxou'-ncss and stimulation of the pa 
tienl have subsided on preopt rative treat 
ment thert. is httlt or no risk of postojiera 
lixe crisis III case-, in which thert are 
complications or srriou>, tlim igt to xital or- 
gans prcoptralixc Inalnunl max he pro 
longed considcrahK to allow reroxerx from 
hepatic or t irdiat damage Onix under ex 
Irtmi conditions need Iht preoperativt 
treatmml rtquin mort Ilian three wteks 

Ilowtxcr a small percentage of jxatienis 
do not respontl sufircccntlx to prcoj>eral»*c 


in\ROID GLVND 

treatment to become pond risks and suhsfj 
tiilion of a Icsscr operalixe procedure such 
as ligation of the siipcnor tlixToid xc««.e!> or 
partial loheetomx at a diminished hazard 
max so improx c the patients condilinn that 
later subtotal tlixroulcclonix max he per 
formed safclx Thioiiracil with the subse- 
quent addition of iodine mav alTord sufTi- 
cicntlx clTectixe preparation so that ligation 
of xesscls or hennlhxroideclomx max hc- 
comt imncces arv m such casts 

Operaiitc Pnticiplcs — The basic princi 
pics of the operation of partial thxroidcc 
tojnx consist of (7) removal of a siifiicienl 
amount of the abnormal thxroid gland 
(commonlx from 70 to 00 per emt of the 
whole) (2) prescrxation of Ihvroid tissue 
siifficunt to maintain adequate fimctioii 
(nsuallx cqinxalcnt to from one sixth to one 
third of a lobe of norma! size) ( }) control 
of bleeding (■}) axoidancc of sepsis and in 
jurx to adjacent structures and (7) attain 
ment of a «ali«faclorx co-mclic rffect The 
most common techmeaJ rompJicalinris of the 
operation arc sccondarx bkcihng ami iiijurx 
of a recnrrtnt larxngeal nerve lorlininlelv 
both errors an nxoidahle provided the «ur 
gcon i> conslantK on the alert nnd plans the 
operative technic so ns to aflord maximal 
protection against their occurrciitt If tlie 
|>OblcromeMal jiorhon of the lobe l■^ pre 
sorxeil Without exposure of the lateral wall 
of the Iratliea this mJi<s of lissiit will serve 
as a protoclivp barrier between tin opera 
live field nnd the nerve and seldom xrill 
injiirx of the nerve occur (Tig (tCf tTn- 
less (he operation consist', of a nctdlcNsIv 
raihca! removal of most of Iht thxrnid tis 
sue the ilexelnpnienl of pONloperativi para 
tlixroid lilanv is an cxrcnhiiglx rare com 
plication of jvrimarx operation on tin th\ 
roid gland It is practicallx limited to opera 
lions for rcciuTcnt goiter In thc'-e ca « s the 
tlmdiold of '^afijv IS nfUn rcdiuad iHt-niise 
of rtmoval of oiu or more paralhxroid 
glands in the first oi»inlinn In in Optra- 
lion on a pntunt who has a reciirrtnt ^.oi 
Icr it is wise for thi surgeon to nssiirm that 
all hut out of iht pamlhvroiil glands wtre 
rtmoxed at tin first o|Hrnlion nnd accttal 
ingK to present « gtntrtius jiortioti <f tJie 
posit rior and Laltral eapvules to nxoij in 
jurx to tin rtuiamini, gtandiilr* 

l*ro;jnosis — Tin most mij»ortant factor 
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which influences the prognosis m exophlhil 
mic goiter operations ?» the prc'cncc of <cc- 
ondin complicntions of the disease nolabh 
the dcgencralne changes of Ihc \anous or 
gans such as l!ie heart !i\cr and muscles 
Dc^cIopment of these changes is largelv de- 
pendent on the duration and inlensilv of 
the disease Following adequate preopera 
ti\e preparation with iodine an operalnc 
mortaIit\ of 1 per cent or lower has been 
reported b\ several authors Following sub 
total IhvToidectomv the basal metabolic 
rale ordinnrilv drops to the normal level 
wiihm from two to four weeks with a o 
ciatcd abatimcnt of svmploms Bv far the 
greater majonlv of tlie«e patients have re- 
turned to normal JieaJth within a period of 
from «ix to twelve months If the disease 
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wound is tspeciallv prone to occur after 
operations for the rc'cction of the thvToi f 
gland Two facts m particular account fi* 
the tendency to blcctl (1) the cTlreinc va»- 
culanlv of the gland and (2) the fact that 
the remnant of the resected gland cannot he 
immobihrcd bccaucc of its attachment to 
the trachea The seriousness of this comj h 
cation usuall> is due not to the volume of 
blood lost but to sufTocalion and imjuitr 
ment of cardiac action resulting from c<m 
prcssion of structures in the neck and tij p*r 
meebastimini 

Bleeding commoolv occurs within twihc 
hours (at mo t twentv four hours) after 
operation and is manifested bv swelling of 
the neck cau-.ing the patient to compbin 
of lightness of the bandage the elcv elopmcnt 
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complclclv and permanenllv controlled carlv 
in Its course disabilitv is not hkclv to cn 
sue In a small number probablv Ics^ than 
5 per cent of cases in which partial (livroid 
ectomv Ins been pcrformcel either manifes 
tation> of the di ease art incomplcleK con 
trollnl or at some later dale the ssniploms 
and signs of cxopiithalmic goiter return 
Treatment of Complications after Thv- 
roidectomv — ^Thc complications after par 
tnl lhvroide*clomv llie re-NiiUs of a technical 
error are limitcil for the most part to 
three that is postoperative hemorrhage 
injurv to the recurrent larvngeal nerve or 
nerves and paratlnroid insiifhcienev 

l^rotfopercfn e //rmorrf atje — X,nlt<s me- 
ticulous care is observed in obtaining accu 
rate hcmosla<i« <cnous bUrdmg from Iht 


of re piratorv difficiiUv or stridor a chance 
in the voice (guttural) and cvanosis tfter 
removal of the bandage the swollen neck 
usuallv makes the iliagno is obvious ??uf 
occasionalK among patients who liav e hesvv 
cervical muscles there mav be no apparent 
swelling However the diagnosis shoul I be 
suspecteil because of the incrca«e«l firmness 
vvhen the neck is palpaleil ^Mlentvcr tfcn 
coniplicalinn IS suspected the patient sho M 
be retiirnetl immcihatelv to the oiKTatirc 
room the wound reopeni'd the clot evaca 
nted and the bleeding ve els Ii.alH If 
general anesthesia i? contemplateil the «n 
cslhtlic agent should rtoi be adniim trreJ 
until after removal of the ofislrucling efot*- 
2 /iespiratory Stne/or — \inong the eau*e* 
of this complication the following mav be 
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listed paralrsis of one or both \ocaI «jrd« 
liemorrlmge into the wound tcl'iu\ col 
hpse of the Inchci and edema of tlic glot 
tis Howc\cr bj fat the mo^l common is 
paralysis of the \ocal cord> incident to op 
erali\c trauma of the recurrent hmipcal 
nerve Injurv to the nerve u'uallj results 
in the fiTalion of the homohtenl cord in 
the midline position thus narrow inp the 
rtmn plottidis by half In mo t instances this 
complication is unattended li\ serious sin 
dor but in some cases associated willi 
marked edema of the glottis serious respu-a 
torj difficuUv mav develop Bilateral mjtirv 
of recurrent nerves with the fixation of both 
cords m the mulline position alwavs is at 
tended serious stridor and usmlh re 
quires tracheotomy for its relief In mre 
instances gridual paralvsis of both vocal 
cords mav develop twentv four to fortv 
eight hours after partial llivToufectomj 
when no mjurv has occurred dircctlv to the 
recurrent hrjngtal ncrscs and when both 
cords have moved normalh after comple 
tion of Uie operation This is a temporary 
piresis per istmp for two to five da^s and 
probablv results from edema and swelling 
of the nerves Earh admimstnlron of 50 
to 00 per cent oxagen or of «0 to 40 per 
cent oxjgen in htliuiu mav avert the ncc 
cssilv of Irachcotomv ITowevcr if thi> does 
not rclicxc the labored rcspiratorj efforts 
promptlj, Irachcotomx sjiould not be 
delaved 

Eor the relief of partial rcspinlorv ob 
slruclion the result of biTatcrnl parnlvsis of 
the vocal cord among iwlicnts who have 
survivctl the operation of llivroideclomv 
King has devised an opernlioii to widen the 
spnee between the two fixed vocal cords bv 
the dislocation and lateral fixation of one 
of the nrv Icnoid carlilagis This has proved 
to bo successful m relief of dvispnca with 
out impairment of the speaking voice 

T Parathyroid InsufTicicncy — ^This is for 
tuintelv a rare comphcalion but one which 
IS frequently unrecognized unless looknl 
for Numbness of face or hands is usinllv 
the carlic>,t svmploni Difiicultv in focusing 
the exes gcncralizctl vnakne«s or rcspira 
torj stridor mav be llie onlv pre-tnting 
svmptom the latter occurring most fre- 
quently when one vocal cord is paraljzcd 
Carpopcvla! spa«m or gtneralired convitl 


siorct ostnlJv occur onlv after (lit condition 
has existed for davs Chvo-^lcks and Trou 
siau s signs arc nearlj palliognomonic The 
concentration of calcium in the blcKid is low 
cred and that of inorganic pliosplialcv i 
inert ascil Prompt nnd pcrsi tent Irialment 
prtferablv with calcium lactate in 4 (lin 
do es dissolved in ven hot water and ad 
ministered orallv or in cast of ncce «it\ 
with solution of calcium gluconate or chlo 
tide administered intravenoii 1^ will givp 
rapid control In most casts the condition 
IS temporarv However whtn it i« prolonged} 
or permanent the u e of dihvdrotaehvsttrtl 
nnd calcium udl control even Uu mo t 
severe parathvroid in ulficicncv Dihvdrn 
faebvsteroJ (noIl7 GisscJ and Jlossniann) 
usuallv IS given in doses of 2 to j it ornll\ 
wecklv Supplemoiitinp it with calcium hi 
talc or gluconate reduces the amount of di 
livdrotachvstcrol ncctled Determination of 
the concentration of calcium in the bloo 1 
should be made occasionallv as toxic cITerlv 
and hxpercalccmii mav occur in the trial 
mcnl of some persons with virv smill do ts 
of dihvdrotachvsIcroJ Cafantts and svin 
metrical circbral calcifications maj occur in 
ca«<s of parathvroid msuffieiencv of lon^ 
duration in which trealinmt his not bicn 
given ParatlivTOid hormone also max hi- 
ii«cd in the treatment of this condition 
Recurrent Exophthalmic Goiter — Fx 
ophthalmic goiter rcturs or pir ists prob 
abli in tbo c cases m which the cause of 
the disease is pre ent with prealcsi inlcii 
silv or pcrsi tence TTic amount of Ifivrciuf 
tissue left after adequate riscction is not 
the major factor which dttcrinincs the ri 
currcnce of the di case Cnhrgcmdit of the 
thxroid ma> or nnv not occur The factors 
winch determine (ho enlargement of the 
gland arc no more known than is the cause 
of the <!i>cast All the manifestations of the 
di ease max appear dunng a recurrence and 
the diagnostic problems arc llie same as 
Ihcv arc in cases of primary exophthalmic 
goiter in winch operation has not l>ecn per 
formed The treatment also is idcntual witJi 
the treatment of patients who have not 1 ecn 
operated on except that m an ap{ rmahlc 
nitml cr of casts siii facinrv control can 1 e 
ailnevrtl bv the administration of toil no 
alone Such control has been re|>orled from 
the Mavo Clinic in 4.> per cent of a sern-s 
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of 4SS cnses m which exophthalmic goiter 
recurred Recurrences Inxe occurred less 
frequentiv in our cases since we have rou 
tinelj guen iodine conslantlv for a jear 
after thvroulectomj 

Marked progressive exophthalmos walh 
chemosis occurs verv rareh among patients 
who have undergone partial thvroideclomj 
for exophthalmic goiter According to Naff 
ziger this condition is attributable to enor 
mous swelling and degeneration of the mlra 
orbital mu«cles and relief is obtained bv 
an operation for decompression of the orbit 
Prolonged administration of iodine and of 
desiccated th roid in those ca^cs in which 
the basal metabolic rate is lowered seems 
to have been of value in some instances 
Roentgen treatments to the orbits as de- 
scribed bx Ruedemann Gmshurg and others 
have been followed bv subsidence of edema 
and exophthalmos in some cases ^tore pa 
tients must be treated before definite eval 
nation of anv method of treatment can be 
made as m some instances rapid spontane- 
ous remission mav occur 

Tn\IlOIDITIS 

In this discussion the term thvroiditis* 
IS used to designate an mflammatorv proc 
CIS involving the thvroid gland irrespective 
of the status of the gland before the onset 
of the mflammatoiT process 

Acute ThjToiditis — ^Acutc thvToidihs a 
relativelj rare condition mav run a self 
limited course of from five to ten davs and 
then mav conipletelr subside or suppura 
tion and formation of abscess mav ensue 
Commonly the process is limited to one 
lobe blit occasionallv it mav spread to in 
volve the entire gland In addition to in 
created vasculantv and infiltration of the 
tissues bv leukoevtes and Ijmphocvtcs the 
hKlopathoIngic changes include livpertrophv 
and hvpcrplasia of the epithelium the pres 
cnee of foreign bodv giant cells and small 
follicular lumens containing a thin poorlv 
staining colloid and elesquamated epithelial 
cells 

Symptoms — The disease is commonly 
ushered in bv chills followed bv high fever 
and Icukocvtosis In the milder forms how 
ever the entire course mav be afehrilc Pam 
in the neck usuallv not localized to the re- 
gion of the thvroid gland is diffuse not onlr 


throughout the cervical region but often is 
referred bv wa> of the cervical nerves to 
the ear jaw and occipital region Pam is 
increased bv movtmenls of the head and 
on svvallowang The affected lobe of the gland 
enlarges is cxquisitelv tender and presents 
on palpation a firm or indurated consistence 
Hoarseness occasionallv is present and is at 
tributable either to paralvsis of a recurrent 
larvngeal nerve or to edema of the larvnx 
Dvspnca and cough mav result from pro 
sure of the swollen gland on the trachea 
The disease not infreqticnth is associated 
with mild hvperthvroidism which mav tli 
appear with subsidence of the inflammation 
or mav persist for a time afterward In casC' 
in which snppiirvtion occurs and surgical 
drainage is not instituted the nb«ccs5 mav 
point m an> direction UsualK however 
the pus burrows antenorlj through the «kiii 
but cases have been reported m which the 
abscess ruptured into the trachea or into 
the mediastinum with fatal outcome 

Prognosis — In most cases of the non sup- 
purative form of thjroiditis the inflamma 
bon subsides spontaneouslv wilii complete 
resolution in some cases the process msv 
pass into chronic Ihvroiditis The mortalitv 
IS largely dependent on the primarj or ante 
cedent infectious process ’SlvTodcma as a 
sequel of acute thvrniditis has been re 
ported but is uncommon 

rrcotmcHf —Application of heat to the 
cervical region will lessen pam and will ail 
in promoting resolution of the mflamnnton 
process Adequate surgical drainage «lioull 
be instituted as 'Joon as the formation of an 
ab'ccss IS suspected 

Chronic Non Specific Thjroiditis — \ 
relatively large number of goitrous gland* 
are surgicallv resected which on histologic 
examination show unmistakable cv ulcnce of 
chronic inflammation of varviiig gradations 
Tlie eau«e of the mflammatorv reaction in 
the gland i« not known The mflammatorv 
changes arc usuallv diffuse involving both 
lobes and are mantfeslcd chiefly by mfiltra 
lion of ti sue-* bv Ivmphocvtes at times oc 
cuiTing in clumps of follicles with tvpical 
germ centers bv Ibc prtsenev. of plasma cclN 
and by proliferation of the connective li tie 
stroma Degeneration and desquamation of 
the cpitliclial elements mav or mav not l>c 
present The presence of the-e changes in 
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the goitrous gland is of especial clinical im- 
portance because of tJjc bearing it has on 
the ultimate prognosis following surgical re- 
section of a goiter, espcei'any an exophthal- 
mic goiter. Mj'xedema as a sequela of sub- 
total thyroidectomy is practic.nlly confineil 
to the eases in nhich the goitrous gland L 
also associated with thyroiditis The more 
marked Ihc-e cliango are, the greater the 
likelihood of the de^elopmcnt of myxedema. 
■\Vheu these changes arc recognired in the 
course of an operation, the risk of subse- 
quent de\c!opmenl of mj'xedema can be 
minimired by prefers ing more gland tissue 
than is normally prc«cr\cd. 

There are two forms of primary chronic 
non-'pccific Ihjroiditis of obscure origin 


the patients, and the condition accounts for 
about 0.1 or 0.2 per cent of nil ca<es of 
goiter ill which operation has been per- 
formed in the Jfnjo Clinic. The disease U 
usually slow tn its, onset, which is marked 
by gradual enlargement of the thj niid gland 
and commonly by mcro.ising dyspnea, sihicli 
at times is alarming As the disease pro- 
gres-cs. the trachea and kirynx become com- 
pressed. and edema of the larjnx develops. 
Cases of any consiilerable duration are ns- 
sociaterl with ci'idencc of diminished thyroid 
function, rarclj. however, to the extent of 
(he development of tnjTccdema. 

The gland is bilattrally enlarged, pre-ent- 
ing on p.alpalion n \cry firm or hard tumor, 
which may be partially fixed to the sur- 
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which are commonly considered to be p.atli- 
ologic entities rather than advanced stages 
of the inflammntorj’ process above de- 
scribed' (1) woody Ihjroidilis or Uieilcrs 
struma and (2) struma lymphomalo>,a 
(Ilashimoto) . Both of these processes may 
he superimpo'cd on a prcviou-ly goitrous 
gland, but more often on a non-goilrouv 
gland. 

WooJ>/ Tht/roiiUtif or Riedrl'a 
harlc SfniJmVis"— This is a comparatively 
‘rare di'vase of the thjroid gland. r.itholog- 
ically, chronic progressive sclerosis of ex- 
tremely dense character involves not only 
the entire gland hut frequently the ndjaccnl 
slnit-lures as well (Fig. 117. a). Its occur- 
rence is rare, fem.iles pn^lomin'ilc among 


rounding structures. Because of the infiltrat- 
ing nature of the process, the Imrilrrs of 
the tumor are often completely nblitcraled. 
howeser, unless the disease is suptrimpoHod 
on a goitrous gland, its surface usually re- 
mains snioolh rather tlian nmhilar. It can 
be readdy appreeiatfxl that the rosemhbnce 
of this disease to advanced cancer of the 
llijroid gland may he -o close th.nl the two 
arc clinically indl-linguishahlc. The bilateral 
involvement, the smfiolh surf.nce. the stony 
hardness and the nhsence of enlarged eer- 
vical nodes arc more suggestive of Uieders 
struma th.sn of eancer. but commonly re- 
moval of a portion of the tumor for mlcn>- 
sc*opic study offers the oiilv means of mak- 
ing a definite diagnosis. 
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In cases in which treatment has not been 
gnen the process is rarelj regressne usu 
ally progressne and occasionalli stationary 
Following partial resection of the gland 
there is commonlj striking regression with 
relief of all symptoms of pressure 
Surgical exploration of the tumor is indi 
cated in practicallj all cases for the dual 
purpose of establishing the diagnosis and of 
relicMng or pre\enting tracheal compres 
Sion In most instances the operation mdi 
cated IS bilateral partial resection of the 
thyroid gland i\ith removal of the isthmus 
a generous portion of each lobe is preserved 
In those cases in which the process has in 
filtrated into surrounding structures the 
hazard of resecting a lateral lobe ma> be 
prohibitnc In such instances the trachea 
may be decompressed by remo\al of the 
isthmus and this will be accompanied by 
relief of dyspnea and sometimes will be 
followed bj marked decrease m the size 
of the tumor In about 50 per cent of the 
cases in which operation was performed at 
the Mayo Clinic hjTiothsroidism or myx 
edema subsequently de\ eloped 
Siruma Lympfiomatosa (ITas/itmoto) or 
Lymphadenoid Goiter (Williamaon and 
Pearce) —This is a comparatneh nre dis 
ease of unknown cause characterized bj 
moderate enlargement of the thjroid gland 
the result of abundant and diffuse lymphoid 
infiltration which ultimatelj deslrojs or 
senouslj impairs its function Whether or 
not hmphoid infiltration is an mflamraalorv 
process is not dcfmitelj known The condi 
tion IS apparently analogous to a rare dis 
ease of the salnarj and lachr\mal glands 
described by ‘Mikulicz m which these glands 
enlarge as a result of diffuse Ijmphoid mfil 
tration It is commonlv mistaken for col 
loid or adenomatous goiter and occasionally 
for carcinoma As the disease progresses 
m^'xedema is prone to de^ elop whether the 
thyroid is resected or not Roentgen treat 
menl has guen good results in some hands 
Surgical treatment ma\ be ad\isable to ex 
elude the possibilit% of cancer or to relieve 
svmptoms of pressure 

Specific or Granulomatous ThjToidilis 
— Ca«cs of svphilis and actinomvcosis of the 
thvroid gland have been reported but Uiev 
are cxccedinglv rare Onb one form wdl be 
considered at any considerable length 


Tuberculous Thyroiditis — Proved tuber 
culosis of the tliyToid ghnd is rarely seen 
In generalized miliarv tuberculosis tuber 
cles are occasionally found in the thjToid 
gland 

Microscopic lesions resembling tubercles 
and containing giant cells are frcqucnlh 
found in the thvroid glands of paticnls pre 
renting the clinical picture of exophthalmic 
goiter and occasionally in cases of nodular 
goiter In most of thc^e cases Mjcohac- 
terium tuberculosis cannot be demonstrated 
m the tubercles or b\ ino$uhlion of guinea 
pigs The giant cells m some instances have 
been shown to include bits of colloid The 
patients are usiiallv free from demonstrahk 
tuberculosis elsewhere The immediate an I 
end results of subtotal thjTOidcctoray in 
these cases are as satisfactorj as they are 
in cases of comparable goitrous lesions in 
which microscopic examination docs not 
suggest tuberculosis It seems probable that 
most patients m this category do not have 
tuberculosis of the thvTOuI gland 

MYXEDEMA 

Myxedema is a constitutional disease re- 
sulting from partial or complete destruction 
of the thyroid gland and charaelcrizw) bv 
a low basal metabolic rate and edema of 
the tissues of the body This may ocenr 
spontaneously commonly as a result of an 
iiiflamnialory process of low grade or lie 
loss of function mav follow operative re- 
moval of the ghnd 

Clinical Consideration — ^Thc most chir 
aclcrislic changes in mvxcdcma are prn 
duced bv edema The typical facia! appear 
ance results from edema of the siibcutanco i 
tissues vritb resultant Joss of expre sion 
Tlie voice is coarse and low pitched bccaus 
of edema of the vocal cords The skin is drv 
and scaling Physical and mental acliviHe* 
are slowed Recovery of the peripiieral ten 
don reflexes is slowed (Chanev) 

The basal metabolic rate !•> low and tl e 
concentration of blood cholesterol i' ele- 
vated Slight enlargement of the heart oc- 
curs frequently The T waves of tlie dee 
Irocardiogram arc usually flattened or m 
verted and rarclv other abnormalities are 
present such as prolongation of the P R 

terval Anemia is a frequent acconipaninicnl 
of long standing mvxcdema The color in 
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de\ IS high and macrocjlosis maj be pres 
ent The gastric content frequentK contains 
no free hjdrochlonc acid 

Treatment — ^The fundamental principle 
undcrlriug the triatmcnl of insAciloma is 
deluemnce to the bodj of a constant sup 
plj of Ihsroxm in quantities sufficient to 
mimtnm tlie basal metabolic rate at the 
individual normal level This program neccs 
«italcs adminislrilion of thvToid or thvroxin 
at regular intervals prefcrablv dailv and m 
con'^lant amounts 

Not all patients who have low basal met 
abohe rales after thvroidcctornv actually 
have Ihjroid dcficicncv Iherc arc man\ 
people who normally have basal metabolic 
rvfies- ?<?«er thsa ihe hJaj /fo 

not give evidence of anj of the changes 
which invarnblj appear in those persons 
known to be deCcicnt m Ihvroid The pa 
ticnts who have low basal mtlabolic rates 
without evidence of mjxedcma arc often 
asthenic and cisilj fali^ible and ordmanlj 
present complaints 'similar to tho«c heard 
from patients who have so'callcd chronic 
nervous exhaustion 

CtlFTIMSM 

Cretinism occurs sporadicallj in this 
tounlrj Patients afflicted with cretinism 
having been deficient m thvroKl from birth 
or during inlraiilcrme life ordmarilv sus 
lain injurv to the central nervous svslcm 
which is not overcome bv administration of 
thvTOid even though this mav be inslilultd 
at an earlv age The svniptoms and ^ugiis 
are those of mvxcdema with the additional 
disturbances of development dependent on 
in insuRicicncv of thjroxmc during the 
formative jears of life 

M \UGN \NT DISrVSl 

The reported incidence of indignant dis 
tase of the thjroid glind vanes in different 
communities it is higher in goitrous regions 
than in non goitrous regions ^^cgcIm gave 
the astomdiuiglv high iiiculcncc m Benic of 
carcinoma of the ibvroiil >.!and in one m 
evtrj OG postmortem examinations whereas 
in Berlin it was one m 1033 and m the 
Unilcxl Stales one in 9-»S \mone patients 
operated on for goiter the freqiiencv of car 
cinoma of the Ihvroid gland ns comjKircd 
with benign nodular goiter is about 23 to 


3 per cent while as compared with all 
benign goiters the average is about 1 per 
cent Till, disease is more frcquinl among 
females in the proportion of two to one 
The age incidence of the disease corrcsiKinds 
closclv with tint of malignant disease of 
other organs GO per cent of the patients are 
within the fourth fifth and sixth decades 
of life It is iiorlhv of emphasis that about 
S per cent of the patients arc in the first 
and second decades of life Irom the his 
tones of patients who have malignant dis 
case of the thvroid gland evidence appears 
conefuMve that m a large percentage of tlic 
cases the miligmnt process develops on the 
basis of a pre-existing henit,n goiter Ocia 
siatraHi hauetcr (t da claps ftt a nan got 
Irons gland and vcr> rarclv m thi hvqicr 
trophic gfnnd of exoplilhnimie goiter 

There is widespread variation m the struc 
lural and biologic cJnnctcristics of maJ g 
nanl Ihvroiil tumors and because of a do e 
allhough not constant rchtionsliip bitwceii 
the clinical cour«e of the discisc and the 
pathologic features of the growth a clas 
sificalion of the malignant tumors based on 
this relationship is desirable The followinv. 
clinicopalhologic classification of primarv 
malignant tumors of the thjToid gland ha« 
proved salisfactorv 

1 Papilhrv adenocarcinoma 

2 Adomicnrcmoim m a fetal adenoma 

(maligniinl adenoma or struma pro 
liftraus) 

3 Diffuse adenocarcinoma 

4 rpilbdioma 

5 Sarcoma 

Tumors of cpilhcinl origin constitute an 
overwhelming proportion of ll c malignant 
diseases of llic Ihvroiti gland aliout OS ptr 
cent Of the t about 70 per cent arc of the 
rehliveU low grades of mabgnancv (1 and 
2) Tlie diagno is of mnlignnnl disease of 
the tlivroil gland jii<t like that of nnlig 
nanl disease t!«Lwherc in the bodv is based 
on the pre cnce of amphsn or edhdar <Ie- 
differcntiatioii 

The \arious Tjpes of Alalignant 
Growth— Ihesc will 1 m taken tip accord 
mg to the classification jii<l given 

Paptllcin/ Idrnorareinoma ’—Commaah 
Hus tumor has its origin m a i rc-txistmg 
1 ctiign tumor I ul occasionallv it is seen to 
arise in a non f,oilrfms gland It is rcadilv 
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(listinginslnble b^ its pipilliferous stnic 
ture "While this tvpe of thjroid carcinoma 
IS 'ilwn\s of a low grade of mahgnancj 
grade 1 or 2 it has a marked tcndencj to 
invade the l>mph spaces and to spread to 
mvoU e the cer\ ical Ij mph nodes The 
giowth IS \er\ slonh progressne and in 
inoperable cases it usiialh will remain lo 
cahzcd in the cer\ical region for mam vears 
In a scries of 2C7 cases of malignant disease 
of the thvroid gland reported from thcMajo 
Clinic this tjpe of tumor constituted 30 
per cent 

OccasionalU papillarv adenocarcinomas 
of the tlnroid structure occur as single or 
multiple nodules m the neck separated from 
the IhaTOid gland They are found lateral 
to the gland aboic the superior pole along 
the course of the deep jugular \em or in 
the po^ler^o^ cervical triangle Usuallv thc> 
are partiallv cvslic and of a dark color The 
cn'nn of the^e tumors is usuallv attnbuleil 
to^mtspheed rests of thvroid tissue the 
remnant of the hteial primordial structure 
Ther^ ^orc evidence however to indi 
«..»» ihii Iher are sccondarv to a primary 


spindle-shaped or giant cells mnv simulate 
the picture of sarcoma Metastasis occurs 
by wav of the Ivmph or blood stream or 
both The acute fulminating malignant 
epitlichal growths of the tlnroid ^.land are 
represented by this tvpe Diffuse idcnocar 
cinoma represented 27 per cent of the pre- 
aioiisU mentioned senes 
Squamous hpithehoma — ^The«e tumors of 
the thvroid gland may arise directly by 
metaplasia of its epithelium orsccondlv from 
extension of epithelioma of the esophagus 
trachea or Ihvroglossal duct This tvpe of 
growth is cxtrcmclv rare and cxceedmglv 
malignant The prognosis is grave 
Sarcoma — This is of verj ran, occur 
rence in the thyroid gland It constitutes 
probably not more than 1 per cent of all 
malignant growths of tins structure 
Metastasis — Distant disseminations of 
malignant epithelial growths of flic Ihvroiil 
gland may occur as single or multiple nod 
ules involving diflerenl organs The most 
common sites are the region il Ivmpit nodes 
lungs mednstmum and bones 
CImica] Considerations of Malignant 
Disease — Svmpfoms on which Hit dng 
nosis can he made dtfinilelv are usuallv not 
present until the malignant tumor has pir 
foralod the capsule of the gland and has ui 
vaded the surrounding structures M this 
stage there is a hard irregular nodular tu 
mor often unilateral and fixed in its hed 
with or without cervical involvement fre- 
quently associated with hoirseness and 
paralysis of a vocal cord Horners svn 
drome a sense of pressure or pain m the 
neck pam along the distribution of cervical 
nerves elvsphagia dvspnca and loss of 
weight Then and not until then can the 
diagno-'is be made wath anv degree of ac- 
cumcv Unfortunately when tiu diagno'ij 
IS obvious the growth mav have advanced 
bevond the reach of the surgeon 

l*rior to the time when tiie malignant 
process has invaded contiguous structure* 
features which are suggestive of the diag 
nosis mav or mav not be present Tlie sml 
den development of a tumor in a non goi 
trous gland or rapid growth of an adtnoma 
of long standing alwavs should be lookcil on 
with *;crious misgivings Unusual firmness of 
the tumor should arouse further suspicion 
Evidence of carlv invasion sometimes can 
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be obtained bv detecting diminishod mobil 
itj of the tumor and bj the de\elopmcnl of 
hoarseness associated with paralj&is of a 
•vocal cord Estimation of the basil meta 
bohe rate is of no a algc as an aid m dis 
tmguisliing benign from malignant tumors 
since there is no constanc^ of the b»sd met 
aboJjc rate in cither condition Unfortw 
nalelv m manj instances there arc no fca 
turcs of carlv malignant tumors bv winch 
tlicv niaj be distinguished clinically from 
benign tumors 

Treatment — The pnncipU^ of Irealmenl 
of malignant dtscisc of the lh\roid gland 
should he considered according to l?ie stage 
of development of the disease that is con 
snlcralion should be given to whether the 
case IS operable or inoperable and to whether 
the growth is a benign ailcnoma that mn\ 
be a precursor of a malignant tumor Oper 
abililv depends on the extent of local mva 
Sion of the primary lesion and on absence 
of distant metastasis Tumors which are 
complctclv fixed to all the contiguous slruc 
lures should not be operated on for the 
prospects of benefiting Hit patient under 
these circumstances arc not commeitsumlc 
with the liizard involved in extirpating the 
growtli However if mohilitv is merely re 
stnctid lluis suggesting perforation at onK 
one point opcrition should he undertaken 
for not infrequciitK the tumor can be re 
moved m its cntirelv "NMicn the tumor is 
parliallv fixed and the cervical nodes are 
f’vJrxisivi' jtjuov^J nf JJbr 

primarx growth together with disstclion of 
the affected cervical nodes is often jiislifi 
able if the growtli is of the papillarv form 
whereas the operation is onlv futile if the 
growth is of one of the more hiahly inalig 
nnnl forms 

The treatment indicated for cncapsiifalcd 
malignant growths wliieh nnv he riprc- 
scnled In am one of the llirci common 
cpithclnl juophsms n wide siirj,ical re- 
moval siipplonunltel bv postoperative ir 
radiation bv radium and roenl(,en mvs 
This form of Irentnidil will product ns si| 
isfiiclorv results ns the more radical oi>cm 
lion of total thyroidcetomv Since malignant 
growths of the thvTOid gland are for the 
most part radiosensitive oceasionalh s«r- 
pnsmglv good results have been obtained 
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in inoperable eases b\ ircatnicnl with n 
dium ami roentgen ravs 

Adenoma as a Precursor of Malignant 
Growths — 1 rom the fact that a large per 
centage of nil malignant tumors of the Ihv 
roid gland develop in a pre-existing benign 
nodular goiter, it is obvious that retention 
of a nodular goiter siih/ccts the patient to 
a certain potential risk of dcvclojiing malig 
nanl growth lhi« risk does not txcced 1 
to 2 per cent but when nddtal to the other 
potential risks of a neglected nodular goiter 
that IS development of hvperthvroidism 
and development of symptoms of pressure 
consequent to growth of the goitir it is 
apparent tint the danger of rtlammg the 
goiter IS probably greater tlian tin danger 
incident to its surgical removal 

Prognosis — nceui«e of the diffieullv of 
distinguishing bv cluneal methods n he 
nigii from a malignant tumor of the tliv 
rotd gland nhout 5(t per cent of the pa 
ticnls who have careinnma of the lliyroid 
gland have nn mopenhie condition when 
Ihev present lhcm«rJvcs for IreiJminl Jo} 
lowing irradiation a small percentage of 
these patients will live for five vears or 
longer, for the most part these patients 
have i low gratle papillarv form of the 
disease Tin average length of life follow 
ing treatmint is ihoul twentv om months 
In operable ease*, the most nnportant fac 
tors which inflmiice prognosis are the type 
ami grade of llie neoplasm In order from 
least malignant to most malign ml tumors 
of the thvroid gland of malign mt Ivpes 
may be iianuil as follows papillarv adetio 
circinoma malignant iideiiomn iliffitst 
adenocaremoma and s.ireoina and squamous 
cell epithelioma Almost without exception 
patients who have sarcoma nr sfjinnioiis cell 
cpithclnmia du within a vear of opcrnlioti 
wliercns nearlv 5(i per cent of the patients 
who liavi other forms of iiefiplasm live five 
vears or longer following surgical removal 
of the tumor 

ANOMMII^ 

Wegebn has classjfie,! dcvelojuncnl d an 
omalies of tin thvroid glainl m six groups 

(1) compbtt nplnsm (sjHvm<hc cnlmism) 

(2) fniliiri of descdit of tin thvToid nnlagi 
with hrlerotupia of the thvroid li sm nt 
tin root of Hie tongue, (t) partial aplasu 
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(4) simple hvpophsn (5) retention of the 
thjToglossil (Ket and (C) acccsson glands 
as a result of aberrant tluToid tissue (lateral 
inferior and intratracheal forms) 

Lingual Thyroid or Lingual Goiter. 

When heterotopic thyroid tissue is present 
at the base of the tongue near the foramen 
caecum it is commonlv referred to as a 
lingual thyroid or Imgiial goiter This tumor 
ma\ constitute all tJie thiToid tissue pos 
sessed by the indii idual or it may occur m 
'I'jsocntion with n normallv or imperfeclh 
de\ eloped cer\ical th^TOld ghnd As a rule 
the condition is not recognized until adult 
life «hen growth of the tissue becomes 
m'ini^esl bj the presence of a swelling at 
the root of the longue The s\mptoms of 
cough dyspnea and dNsphagn arc depend- 
ent on the size of the tumor, which some 
times maj reacli that of i walnut or larger 
Ulceration of the tumor is then not uncom 
mon, resulting in alarming iiemorrhage 
Treatment — Since the lingual thvToid 
may represent all the th\Toid ghnd nnd 
since Its surgical rcnio\'il is difficult because 
of Its relative inaccessibditj an operation 
should not be undertaken unless the tumor 
produces definite svmptoms However 
should sjmptoms develop to require treat 
ment partial or complete excision of the 
tumor is indicated The approach is through 
the mouth and to insure a free passagewav 
for air during the course of the operation 
preliminarv tracheal intubation has been 
recommended 

Thvroglossal Duct Cjsl or Fistula — 
(See section on Thyroglosial Cystn and Fis 

^ Jon> deJ Pemberton, 
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THE PAKATHYUOID GLANDS 

ANATOMY AND PinSlOLOGT 
Anafomj’ — Ihc paratlnmid glanl* first appear a* 
ihfinitc structures in the amphibia and nte present 
and so far ns i» known exert an analognus function 
111 rcpUlefl bird* and niamninl* The} arc de*cio|)e<l 
frorg dorweranial thickenings of the epilliehum of the 
third luid foiitlU branchial pouches in the embf>-n in 
mammais anrl sccoixlingl} are often intiniitel} Awh 
tnletl Biiatormc*!!} Milh the tliyuius winch arises from 
mitral outgrontfis of these same structures In their 
further Uivehpmenl the parathvroi U become *epa 
ruted from the pnmitne gulht and m man} antmah 
arc more or le*s coinpictel} cneli*eil within the lateral 
kibes of the Ihimid whieh deielip from the epilhe* 
hum nf tie fifth brntichial pouch Commoid^ then; are 
fonr ghnh two closely ossoeiatcd with each Ihjotn) 
tnlie an 1 a vaning number of iduniU or nolules of 
aerv**)!} jviraU)}roid in the Ihiinus or in the ron* 
tietliM, Imuc in the anlcnor ined astinum nloni; the 
tnirhiA. Brrb of the norla or pulmotiarv arterv In 
inaramals tie four ghnds wciali Jess ll jii bnjf a gram 
rbr} are undo up of »lrjvntU < f epithrl *! cells sup- 
porlcil bj a reticulum of eti lotliel nl cell* of >ar*mg 
si/i and shipe and cni.lo<i«l b> a eonncctue tissne 
• apsiilc Often Iberc i* no difinile col imtar ntraiigv 
jncnl the cell* apjieantiK in uia«*o* or clump* but 
snmelime* there is toll c!e fnnnalinn rontainiiiR col 
loid tl e Siciiifieaiicr of whieh i* unknown Tie larrn 
cli>nia consisU of fairly large polrpinal cclU with 
dreph slAinitig nitrln and poorli xlmning c>lophi*n) 
ihi iliicf cell* and a «itialhr niiinlwr of klighlK snallcr 
crlU witli granular decj Iv slainiiig c*ln|l-»m an! sroill 
central nuclei lie chromoihilc retU The bWl suppb 
to the pnralhvn id* i* I* wav of the nipenor anl in 
ferior lh> ro d arlene* nn 1 i* verv al iiiiibnt Nerve* to 
the imrotlorod* aeromjnnjing Hr bloml *e*MU Imv 
U- eii de^erilied w me of which lerniinnte in tfic vw«el 
wall* bill inmj of wb di penetrate Iwlwrrn the ept 
tberial cell* fiirnung tuvlulir en I iig* The fnatl on of 
lle*e nerves w unknown TraMilanUton espenments 
have denunvlraleif lowcvir tf at tl e parathjnud* can 
fiincliin aloniialeb in the alewner of all nrrvoiM n>n 
nectitns. 


Ph>sioloR>. — Tlic parallnroids bclonp lo 
tlic protip of iiulocrjiic glaiiih aJitJ perfomj 
their Mtil funclion h\ nunns of nn niternnl 
sccrel/oft An e\tract of tlic pinnds contnin 
inp the «ipcciric hormone in fair^ pure form 
«T3 projnrcd In Hninon {D>23) nntl Co! 
lip (1025) and is ntailnlilc m the nnrktl 
for clintcal ii«c It i* biolo;;icnli\ blntultril 
*7«I antJ J* cfTectne o»h on «!nbciil incotts 
or slow inlrtM noils mjcclion Mlitii tlie 
p'lnlhvroid pKnds are rcmotctl or ili'* 
strojed b^ disease n sMuIromt known ns 
pantlijroid tetanv develops in n few dnts 
and rtpidli, Inds to dcntli 110 ) 0 *? ndrqinlc 
thorapv 1 ? jnstittitcd The cnrcfnl injection 
of potent piratJitToid extracts twll contrtil 
<fie?e deficiencN ?\mptom? 

An mlinnlc relation has been established 
between tlic function of the pintlnroid 
phnds and the mtlnboli'm of ealcnim and 
pho>pJionis \Mjtn the phnd> art rcmotcd 
or suddenK dcstroved bt disensc the con 
ccntrntion of total calcium in the blond 
scrum decreases the lonired cilcnnn tic 
croiscs, the inorpanic p!io«phorns rives and 
the excretion of phosphorus in Ihe urine i« 
lessened TIic atlmmislnlinn of pirnllnroid 
extncl corrects llust njtcr'iftons while rx 
ccssDC tlosts rni*c the scrum nlciiim lo 
ser\ liiph IcmIs, bring about the nniosnl 
of calcium and idiosplmrus from the bones 
nnd nccclcnle tlic exert tion of these sid» 
stances m the urine nnd feces Presunnlih 
under normal conditions the amount of pam- 
Ibvroid hormone Jtberated from the plarid' 
suffices to keep the lest I of serum calcium 
constant in spile of \arnhlps in the wax of 
nb'-orption from the ahmentarj tract and 
excretion or withdraw il m ^pcclaI cases 
such as prrpnanex or hclalion In coniimm 
with scxcral of the oilier indoenne organs 
disturbances tine to In fwfunction anil ht- 
perfunclton of iJie parnllixronK arc cliarlx 
r<<Q"nj7td 

inrorUNCTioN of thf rAnuinuoiD 
GI \NDS 

Dcfiricncx sxinploms an. *t(Ti most com 
mnnlx m annuals following exiKnintnfal ex- 
lirpaltnn nnd m man ns a r<.«nll of ncci 
dental injnrx to the paralhxTOid glands in 
goiter ojierations \Mien all of the glands 
arc rimoxcd or clcstrnxttl in man or the 
lowtr animals vcxirt lilain rnsiir* wilJiIn 
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two or Ihrcc d'l^s clnraclcnzctl bj fibnllar\ 
tremor'; of the \ohintir\ mu'cles intermit 
tent attacks of tonic and clonic con\ul ions 
h\perpnca salualion «;eMre dtprcssion and 
death FortiinatcI\ in man such an abnipl 
loss of all parath\Toid ti sue rartl\ occurs 
the functional deficienc\ is onb |iarttal and 
milder sMnploms dc\cIop in some cases to 
be made manifest on!\ under special condi 
lions The cardinal s\niplom is increased 
imtabihl% of the peripheral motor ncr\es 
«o that the\ are more ca<ih cTCited h\ clcc 
trical stimulation (Erhs Mpn) mechanical 
stimulation (Chsosteks sipn) or asph\'\ia 
(Trou scans «i^n) than arc norma! nerscs 
Most patients ne\er eTpcrience consulsions 
but complain of stiffness in \arious mus 
cics e^pccialls those of the fiiif’crs leps face 
and neck and cramps in the c.Ttrcmilies 
Spastic contractions in the fincers and Iocs 
ma\ he seen which are apcra'nte<! h\ tern 
porars circulators occlusion 
The most rchahle sign of h'T>ofunction of 
the parathsToid plands is the decreased con 
ccnlmtion of the scrum calcium from a 
normal of between 10 and 12 mg to be- 
tween 8 and 0 mg or cscti lower and the 
clesaUon in the serum jihosphorus It is 
probable that the h\perirritabilit\ of the 
motor nerves in this condition is due to the 
abrupt alteration in the concentration of 
the various ions in the blood and Ivmph 
and of thc-c the decrease m calcium ions 
seems to he the mo^l important One mam 
fe^lslion of l}fc ih Itirhcti oksum mchho) 
ism is the lesseneil tlepo ilion of calcium in 
osteoid tissue so that fractures heal with 
difhcullv and non union is frequent The 
frequent occurrence of bilateral cataracts is 
one of the tragic consequences of paratliv 
roid insulTicicncv and emphasizes the dan 
per of indi'crmiinale surgical removal 
The treatment of hv-poparathvroidism 
is forliinattlv fairlv atlcsjuate Acute cases 
mav he controllul bv subcutani*ous injec- 
tion of pamtlivroid cslnct (Collip) or in 
travenous injection of 5 per cent CaCl- 
soliition or Riiipirs solution (1500 cc) 
For coritinuetl Imlment which i> u iiallv 
necosnrv it i** best to place the patient on 
a meal frt'C diet atnl give from 5 to 25 Gm 
of calcium larlate or phiconale and from 
25 to 50 Gm of lactose daiU bv mouth I)i 
hvdrolachv lerol a s\nihclie pro<hict p't>* 


duced bv irradiating crgostcrol causes a 
long-continued rise in the blood calcium 
level when given bv moutli and is a mmi 
useful dnip for the treatment of elironic 1 v 
poparalhvmidism It is available as a 0-> 
per cent solution in oil and is given in 
do es of 1 to 3 cc dailv Frequent cstima 
lions of the blood c-ilcium content shoiill 
be made vrilh adjustment of the dosage 

inpFnFUNCTiON or the I’Irith^roid 
CLWDS 

Svstemic svmptoms due to the hberalimi 
into the blood of an abnonnallv larpr 
amount of the paralhvToid hormone arc 
seen most commonlv vrhen a paratlivroi 1 
adenoma i present hut mav occasionalh 
occur in gtncrahzed hvperplasia of all pan 
thvTOid tissue Tlic adenoma mav occur in 
anv of the normal sites of the four glands 
hut has also been found to involve bctc« 
<orv paratbvToid tissue m the mc<lia«timini 
and clscvchcrc The tumor is pro sh an cn 
capsulaleil soft lohulalwl vcllowish gnv 
mass which is composed of svncvlmm like 
groups of large ccll3 containing large oval 
darkiv stained nuclei vnth ahiindanl pale 
granular cvlopIa«m and clo ilv paekcil oi 
arrangovl in small alveoli enclosing colloil 
The adenoma is tisuallv too small to pm 
duce local '•vmptonis hut the general nnni 
festatioiis mav Iw profound The disease «' 
more common in females and is most frr 
queiit in the middle decade of life The on 
set ts tmi the coune of tfu /h 

ease mav extend over manv vears TJ^ 
svmptoms arc nil nfcrablc to the mfliiciiev 
of the excessive amounts of the hormoni m 
removing calcium and plio phorus from tir 
skeleton and enusmg their ixcrclion in tf« 
unne Pam in the bones inten«ifi«l hv ex 
crcisc and general bom tenderness are com 
monlv seen \ rav examimlion of the «krl 
ton reveals the characteristic changes t f o« 
Icitis fihrtwi cvsliea or von Reckliiigl 
sen’s disease and this disease !■» now known 
to be due to hv'pirparalhvrcu h iii Tie 
principal changes arc gem rdizrd di'ealriflea 
lion of the skehton with thinning of tfe 
cortex and Irabixulat of the lon^ iHincs. it'’ 
formation of miiUiplc l>om evsts and givnt 
cell tumors or o tcoclastomas and m Iv'e 
stages sjioiitaneoiis fractures and defonn 
ties due to pentralirctl softening of tl' 
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bones Poljclip^n pol\Tina mu'^cuHr weak 
nes« constipation loss of appetite anil leu 
kopenn arc frequent sjmptoms In about 
*10 per cent of the ci«cs the exccs-ii\e excre- 
tion of calcium and phosphate in the urine 
Knds to the formation of calculi m the kid 
nc% pchis and sMnptoms of renal colic or 
to the deposition of calcium phosphate m 
the kidnis parenclnnia wnlh secondars 
contracture and renal msiifficiencs This 
mphrocalcinosis 1ms frcquentls led to the 
<lni,nosis of the disease This is most de- 
pendabK made b\ laboralor\ cxainiiialions 
which rc\eal hjporcalcemia h%*pophosphn 
temia hapercalcinurn Inperphosphaturn 
and a negatiae calcium balance 
Treatment of h) perparath} roidism con 
sists in the disco\cr\ and rcmo\al of the 
r<sponsibIe paratlnroid adenoma The sur 
gcon must secure a bloodless field and be 
prepared to examine the usual sitc» of the 
glands and if ncccssar\ to enter the mcdias 
tiniim Tlic removal of the adenoma maj 
ciuse such an abrupt fall m the senim cal 
cmni content as to precipitate severe or 
fatal tetanv This «houl<l be guarded against 
bv tlic adoption of (lie mellioils prcvioiislv 
described for the treatment of bvpoparathv 
Toidism Operations have been performed in 
about 195 casts of osteitis fibrosa cislica in 
winch the hboralorv and clinical findings 
of hvperpirathvroidism were present In 
about 80 per ctnt of these a parathyroid 
adenoma ba> been found and rcmo\ed The 
results hive been for the most part sink 
mgfv bciicfTcnf Tfic fifooif ca/ciiim confenf 
has rapidlv declinctl to its normal level and 
tin. increased cMretion of calcium and pbos 
pliorus in tilt uriiii bus cca ed The patients 
liave gamed in weight an<l stringlh and 
joint and bone pains and tenderness ha\c 
disappeared \ rn\ cxammition of the skcl 
cion 1ms rcvcilwl a progre-sut mertast m 
(Uiisjtv and the cvstic space«i have Iwcoinc 
largtl\ replaced bv normal bone In llit»c 
cases III which a panllisroid adenoma was 
not found at optrilmn ainl one nr two of 
tJie nonnnl glands wort rcnio%c<l persistence 
or recurrence of ssniptoms Ins been the 
rule In Ihisr it is probible lint an ndtiiomn 
waN pre<tnt probnbU assocntotl with aber 
nint jmntbvroid ti <!« m llit mnIwsiMiiim 
in the substnnet of Ibt tbvroid or ibtwherc 
whtrt its di covtn pre'cntul grcit tech 


001 

meal difficulties In a few instances gener 
alircd hvTierpIasn of all paratlivroid tissiiu 
has been reported at operation and in tliesi 
the txlirpalion of one or two of the cnlargc«l 
glands bas re>iiltcd m Itmporarv improve 
incnt The results however have not been 
as definite as those that follow the removal 
of the adenoma 

At present there is no good evidence that 
Paget’s disease ankylosing polv arthritis o 
tcomalaeia or osliogenesis impirfecta is duo 
to hjpcrparathvroidism and paratlivroid 
ecloray is not indicated m the e diseases 
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APNOHftrAL ITlES OF THE Tin >fUS 
Manv mlcrtstnig slmlics have been per 
formed in an attempt to determine the fiinc 
(ion of (fic (fivmus TTic carfv observations 
of a niimlur of invcstigalors iiidicaletl tliat 
the llivimis i** conecriitd with calcium nut 
abohsnraiUl vrTlIi-tlte-grtWA-Ilv-oWKme— Rub 
stajlKiil sllldits Iv I'lrk aiid~ MvCIiire 
showed that tin. previous findings wen dm 
to undequale diil and confinement of the 
atiimnis rather than to thvniecloniv TIic 
tvidinet conctrning the rtlatiniiship of the 
(hstnus and tlit gonads is eontnivtr nl and 
will not he discussetl hire I inhi rii and 
Itowntrce found that thvmcctomv results 
in a n-lnrdalion of growth m stieeissivt gen 
« rations of rats commencing in the second 
generation The mltri-siing otiservnlmn was 
made h\ Gudcnnt^ch that tin frediiig of 
tlivmus tissue to tmljiohs vmis fnllownl hv 
nn iiiereasc m the rati of growth and hv re- 
tnnleil metamorphosis \'her anl Hown 
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tree found thit multiple injections of lh\ 
mic e\tncts innucnce the mlc of growth 
of rats The most amazing ohsercations are 
those of Adler nlio slalc> tliat the iniiltipic 
injection of thMiiic extract or tlic implanta 
lion or'llijinic tissue Info (l 0 p,s causes a 
sjndromc resembling m\ asthenia gra\is in 
the human 

Despite the large number of chniral and 
experimental ob«cr\ations thc^/wnction of 
thc^lumn5_is_iinkno\\n from the clinical 
\iewpoinl the most suggestive evidence 
that the thjmus has a function arises from 
the frequent association of benign tumors 
of the thvmus and m\ asthenia gravis and 
from the rclationslnp of enlargement of the 
thvmus and thvroloxicosis 

ini>FRPL\SU 

Norniallv th e thvmii-. nierea.sos in size up 
to th e nee of two nr three yea rs and iisunllv 
remains at approxmnlclv this size until the 
tw elfth y ear lollowing this it decreases 
slovTIJ’ m* sifc and mav disappear entirely 

Ilvp ^rjilasia of ti e t tivmus miv occur 
particQ^Ejfllchildrcn and nn\ result in 
respi ratory di fTicuUv This docs not occur 
as frcqiicntiv ns was previouslj believed to 
be the case T h.v mectomv h as been cm 
ployed succtssfulir for the relief of dvspnoa 
but the operation has been replaced by ra 
diation therapy with equally good results 

little IS known about status thvmicolym 
phaticus m which there is an enlarged lliv 
mils and lijpcrtrophv of all the Ivmpinlic 
tissues In fact mans deny the existence of 
such a clinical crililv At an\ rate it seems 
likely that too mans otherwise inexplam 
able anesthetic deiths liavc been ascribcil 
to status thymicolvmpliatieiis In this con 
neclion it should be remembered that j»ro- 
longcd illnesses art accompanieil bv a de- 
trease m the size of the tlivniiis ami lint 
the thymus of a previously well child who 
dies suddenly is nnriinllv rather large 

M MIGN \NT TUMORS 

I he mnjonly of thvniic tumors arc ntnlir. 
nant It is tliflictill to establish the thvmic 
origin of n tumor unless Ilassall s corjiii cics/ 
an, found on micpo copie txamrnation 
I wing 1 as givtn an txceUenl tlc'cnplioii of 
the variations m structure winch mac be 
< ncotinlert d iii tlivinic tumors lit slnlc> 


that a full survey of the slruclural varu 
tions reveal at one cylrcmt a nuxetl | rec- 
ess inyolvmg Jvmphocvtcs and rrlittilm 
ccHb with giant plasma and eosmopl d ctlb 
producing a structure ntarlv identical with 
Hodgkin s granuloma and at the other cs 
Ircmt nearly pure tumors of roundtd or 
polyhedral reticulum ccIU namely Ivmjho 
sarcoma anti caremom i 'More than 200 nial 
ignant tumors of the llivniU' lia\e heen 
reported m the literature 
The clinical picture prt cnteci bv patients 
with malignant thvmic tumors rtscmhlf* 
that of patients with other malignant tii 
mors of the anterior mcdia'limini Tl 
sjniptoms m the mam are those of progir- 
sivc ni£dmtiinl_cnmprtssion ricura'relTii 
Sion t arhcMa and aiiemi.a ma v be present 
The thagnom is ustiallv not made unb! 
the mass reaches a rather large size Tie 
symptoms of compre sion the phvsinl 
signs of an anterior rnediaslmal mass and 
the X raj shadow should suggest the diag 
Hosts 

Treatment is nnsitisfactorv and patient* 
rarely live more than a few months after 
the lesion is discovered Rocnlgenolhcmpv 
IS preferable to an attempt at exltrjwlion 
bv surgical means 

BLNIGN TUMORS 

Jlemgn tumors of the tinmus are ran 
and most of those that havi been refvorteil 
were in patients v ulh mv nstlirnia gravi 
Bell stated that the th\mic tumors occur 
ring m such patients form n distinct grouj 
He collected from the hltratiirc of IWl 
1917 reports of 50 cases of mvasthent-a 
gravis in which nutopsits or operations la) 
been 'perfomictl ntiil in 27 of llie<e case’ 
abnormalities of the thymus were exhil ilnl 
Tlu corrcsiKinding figures in 19J9 were 5.“ 
nbiionnaliljcs of the thvnius in 110 opifa 
lioii'* or autopsies upon palntils with invfl'' 
IhcniagravH (Blalock "Nlason Morgan nnl 
Bivcn) The frwjO'cnt ns oiialion of I*eni'‘« 
tumors or hvjKrplasia and niya*tlinii 
would appear to bt^niore than a cnmeidencc 
If a benign tumor reacliis a large sue 
which IS usually not the C3i<c the symptom 
are tho e of progressive mrtli isliiial com 
prt Sion 

Tin diagrio is of n b< nign tumor i’ n ' 
ally mail ns a r<sidl of sti jHsling «uch * 
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lesion in assocntion with mvnslhtnn {.rnMalf stance \\ci% suhsequenllj isolated Ij Bni 
The tumor is usuallj dcmonstraled best oqV i,„g iJtst and f,ucn the mine of insii 
a ialcnl roentgenogrnm | im Insulin loners the Ic^el of sugar m the 

llcnussions m ni^aslhenn griMS arc not blood 


uncommon and it is difhcuU to judge the 
effects of thenpj Surgical extirpation of a 
benign th\mic tumor his been folloncd b\ 
marked miprovcmcnt in most eases m nhich 
this form of thenpj his been used 
The effects of total Ihjmcctomj in the 
absence of i thjmic tumor ire less dcfmile 
This form of thenpv ms suggested b\ Ilia 
lock IInr\e\ lord and I ilicnthnl m lOtl 
There his been sufficient improcomcnt (Rh 
lock Cir«on and Ke^nes) ui most of the 
piticnls to mrrinl this opcntion on those 
vvjIJj sevixrx. xosasthexui grivjs 
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THC ISLANDS OF LANGCRHANS 
in POGLt cniiA 

Mter i\Imko««ki ostahhslKd the fact that 
total cvtirpilion of the pincrrns in the ex 
pcnmentil nmmil is associitcd with gK 
cosuna eMilcnct bigiii to necumiilile 
pointing to the prtscuee of iii inlcnial secre- 
tion produced b\ thi- orgin and hi' mg to 
do with earboli^dralc metnboli m I-ittr 
Opic showed that the ehbonilion of this 
seerclion conns from the i«lind3 of Langcr 
inns Renslcx demon«tnte<l that the lull 
cell- of the ishiuls hi'C the jnrlicuhr func- 
tion of -cercting a suhstincc conccrneil 
with cirbolndrile hreiiktlown Tins «ub 


Sj mplomalologj — ’^^llIl the appnnncc 
of "idtspreid clmicil use of msuhii reports 
of s'mptoms of o\erdosage began to appear 
The most remarkable effetl of such an o\cr 
doac la a 'cr^ notfcciblc lowering of the 
onioiint of sugar in the blood Tin acute 
hypogljccmii ni turn la a= ociitcd with 
phenomena such na malai c hssilmic in 
ability to perform mental or ph'sical work 
trchibling and sweating alternate pallor and 
Qushing of the face a sensation of liung<r 
which sometimes inaj be exlrcnit mental 
confusion ccscnihling aicoUal inlouc'ittan 
epilvptoid conMilsions coma and c'cn 
death In 1921 Seale Hams’ demonstrated 
the iircscncc of Ii>pogljctrata appearing 
sjiontancous)^ and associated with the /den 
tical s\inploniatoIog> ns tlmt ilcscnbcd 
when too nuicli insulin is injected into the 
blood stream lie accordmgl> suggested tlmt 
a condition of )i>pcrin«iilmi«m or djsuisu 
hnism can occur sponlaneoush 
The first positi'c e\idence that such a 
condition can be associated with un organic 
lesion of tlic pancreis was prcscnlotl b\ 
\^lldcr Allan Power and Itohcrlson" m 
1027 Their report concerrud a man who had 
manj of the s\niptom3 mentioned together 
with a low blood sugar li'tl At ojieratioti 
there was found an inoperable carcuionin of 
the islnml tissue with metaslases to the 
h'cr 'Iheir deinonstration of the presence of 
insulin III the metastnses from the tumor w a- 
a most iinporlant rontnbuUon ShortI> after 
Ihc publiealion of tins obsireatiou other ex 
amjiles of tumors of Iht i-land tissue dilTir 
ing some what in t'pc beg in to appt ar \crj 
rapidl' a consulcrahle amount of ehnical and 
experimental dita rihted to tin subject 
was ainnsscd ^ extensne is this hlemturc 
that a careful clelaileil n\iew would rcquin 
a monogrnpli of tonsidirabfc size Tie stir 
gicnl rcmo'ol of the tumor of the i-lniul 
tissue with ilnnmtic nhef of sMnjiloms lias 
Iiccn rcjKirte<l 'veil o'lr a hiindrttl limes in 
lilt Iileraturi and tlir«e refwrls protnbK 
repres<nt onh n small number of the opera 
lions lint hast been done* 

Palholog' — For tin most part the tu 
mors which ha'c her-n nmoxetl ha'e been 
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srmll measuring not more tlnn 1 or 2 cm 
in (Inmctcr although in one case a tumor 
which weighed 500 Gm was succcs«f«ll\ re- 
moved At operation tlic tumor iisuallv 
appears as a small slighlh cvanotic cleva 
lion from the surface of the pancreas It is 
also somewhat firmer thar tlie substance of 
the gland and maj be present in anv part of 
the organ In some cases it has been well en 
capsulated while in others it has been 
necessary to excise normal pancreatic tissue 
around the tumor in order to remove u com 
pictciv Slicroscnpicallv these tumors have 
been composed of cells showing a marke<l 
tendenej to resemble the beta tv^ic of cell 
and the svmptoms of hvpoghcemia are gen 
erallj in direct proportion in their seventy 
to the extent of this differentiation into the 
insulin producing cells Hvahni7alion and 
degeneration also are occasionalh seen and 
appear to be related to the delicate but ex 
tensive blood vessels which these tumors 
possess 

Microscopicallv encapsulation for the 
most part is absent or incomplete There is 
n definite tendenev for the tumor cells to 
penetrate through the adventitious fibrous 
capsular tissue and this has led to consider 
able difference of opinion as to what consli 
lutes adenoma and what is carcinoma 
Those tumors that have not mvadcxl bloeul 
vessels and have not extended outside of 
the pancreas have gencrallv responded as 
benign lesions and for practical purposes 
such evidences of extension mnv be used as 
a point of differentiation between adenoma 
and carcinoma In carcinoma ns m adenoma 
the scvoritv of the hvpoglvccmie svmptoms 
seems to be related more to the amount of 
difTercnliation toward the beta cells present 
in the cancer than to the sire or the extent 
of the lesion \Mien these tumors melastas 
i?e the most common site is the liver Inva 
Sion into the regional hmph nodes anel into 
the contiguous tissues about the pancreas 
has occurred but jscxtnmelv rare ■Multiple 
benign tumors mav occur and the entire 
pancreas should be examinM for such n situ 
alion The genesis of the island cell tumor is 
probablv from the duct ce ! The epithelium 
of the duct IS multipolcnl capable of form 
mg either acinar or island tissue while a 
mature beta cell probablv posses is a poor 
enpaeitv for regeneration rurllicrmore 


there IS a great tendenev to the resemblance 
of duct epithelium m manv of the cells of 
the tumors Ducts have been shown to be 
present in some of these lesions It is rpics 
tionablc if true acinar cclU are cvir foun 1 in 
these island tumors just ns island tI^sue i> 
difficult to demonstrate m acinar cancers 
Occasionalh a patient presenting svmp 
toms of hvpoghcemia lias been operated 
upon and no tumor found "Mani of these 
patients have been thought to have had a 
diffuse hvperplasia of the island tis'-uc be- 
cause of the normal variation in «i7e and 
number of islands such statements must le 
received with caution An island mav nor 
malh varv in sire from a single cell to a 
mass as large ns ‘JOO or more micrnns in di 
ameler Because of such unusual variations 
therefore anv conception of the production 
of hvpoghcemia as a result of increase in 
the amount of normal island li«si e is most 
difficult to prove For a more extensive dis 
ciission of the palhologv of tumors of the 
island cells reference mav be made to the 
papers on this subject bv 0 Lcarv nnd 
A\omnck * DiifT nnd Gomori" 

Diagnosis — The diagnosis of tumor of 
the island tissue of the pancreas mav at 
times be extrcmch difficult to make nilh 
ccrlainfv Usualh however this is not so 
MTicncvcr one is confronted with n patient 
vvlio'C fasting blood sugar level is per 
sistenth low (50 mg per cent or Icsn) the 
presence of an adenoma should be slronglv 
suspected This suspieion will be stronger if 
the patient also has a history of mental con 
fusion or epileptiform convulsions before 
breakfast wbicli are relieved bv the ingc' 
tion of sweet food or drinks But sunihr 
svmptoms have been found n«sorinle<l will 
piluilara tumors nnd oeeasionalh even with 
adrenal tumors Again it is essential that a 
distinction be made between a chronic and 
an acute condition of livpogl 3 comia Aft r 
excessive ov erindiilgencc in enrbolivdntf 
food the withdrawal of carbohvdrates veiH 
sometimes lend to the prmliiction of acute 
liviioghccmia and its tram of characteristic 
svmptoms which mav continue for more 
than tvvcntv four hours This condition i 
parlicitlarh prevalent among chihlrcn anl 
lias l>een note cl frequently at the ^^t 
Children a Hospital Tlie most proba! Ic ft 
planation is that Ibe excessive inge<tm» o' 
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cirbobvdnte food calls forth an excc«nc 
production of insulin A\hich is mimlamcd 
for se\cral hours after the txctssue stippU 
of sugar Ins been stopped Ihc condition is 
therefore analogous to niMdin shock pro 
duced bj artificnl injection of an overdose 
of insulin Obviously there is no indication 
for siirgicil exploration of the pancreas in 
such cases 

In the estabh-shment of the diagnosis of a 
tumor the patient must present ccrlun 
sjniptoms usualh found ns«ocntcd with 
hjijogivceiuu and during the time these 
svniptoms arc present the patient must be 
shown to hive hj|)oghcenin lolloning the 
administration of glucose these svmploms 
must disappear immcdialclN If the svmp 
toms ever appear with a rclativclv normal 
blood sugar level or if tlie low blood sugar 
level IS inconstant Ihcv probiblv arc not 
due to lupOolycemia and under such cir 
cumstances removal of a portion of the 
pancreas is of lilllc value If characteristic 
hjpoglvctmic svmptoms can ever be «hovvn 
to exist with a nonnil blood sugar level the 
resection of a portion of the pancreas «o 
that there will bo a constant normal blood 
sugar will probablv not relieve the c svinp 
toms 

Treatment — ^^htn a tumor can be dem 
onslrated to be pro<cnl the most salisfnc 
torv Irt ilincnt is extirpation Adequate 
exposure of the pincrcns mav be obtained 
tlirougb cither the gaslrohcpitic omentum 
or the gislrocolic omentum depending, upon 
the habitus of the patient Jn searching for 
i tumor it IS advisable not onh to explore 
the entire anterior surface of the pancreas 
but al«o to mobilize the bodv and tail suf 
fieienllv from below to permit some rotation 
of it forward This procedure will usiiallj 
permit a partial examination of llic posterior 
'•urface of the gland The head of the jian 
creas may be examined by inci mg the 
lateral pcnloncal reflection of the duodenum 
m such a way that it mav be mobihred On 
verv rare occasions one will encounter n 
constant pirsistent hvpoclvceniia not a«so 
cialcd with pancreatic tumor In a case re 
porltd In Graham and Tlarlmann’ no 
tumor was found at operation on an mfanl 
one vear of agt. who had well mnrkcvl «>mp 
toms and who hail shown tilood sugar levi? 
vwdicaUvc of UvTKiglvccmia smee the age of 


3«o 

three months Accordingly m spile of the 
fad that the pancreas appeared normal 
subtotal rc«ta.lion of it was pcrformctl Icav 
mg oiilv a “mall remnant of pancreatic tis 
sue in the curve of the duodenum to protect 
the common bile duct It was estimated that 
between 80 and 5)0 per cent of tlie pancreas 
was removed ImmedialcK after the opera 
tion the blood sugar value returned to 
normal and all of the svm/jJonis of }i}po 
glvcemia disappeared Prcviouslv the child s 
mcntaiitv had been nnrkcdh relarticd 
probably because of the c! romc hvjKigly 
cemia and tins showed some defuule un 
provcritcnl after operition After ten years 
there has been no return of the hjpoglv 
ccniic svmptoms This rise is cittiJ to cill 
attention to the fact that if an alleiiipl is 
made to remove pancreatic tissue where m 
tumor IS jircscnt at least 80 or 00 jer tent 
of the pantrens must he cxtirpiled How 
ever m most instances m which tumor is 
not prc«cnl Ihcre is no primarv ovcrabiin 
dance of island tissue and the disorihr can 
be taken care of bv dictarv mcisurcs even 
belter than surgirallv The use of certain 
chemicals that seem to possess the speoific 
ability to destroy beta cells may be cnnsid 
cred m certain instances One must alwaivs 
bear in mind the froqutney of moilcrale liv 
poghcenna m errlnm nnxietv stales 
it is probablv a wise prccuilion to tnsli 
lute drainage m all cases after tlie removal 
of an ndcnnma or of niiv portion of tlic pan 
creas bcT'iust in tJie majoritv of msjances 
there vnU be an cscafic of iratiercatie secre- 
lion for n variable period In our cxpcrieiiee 
such pancrtatic drainage las ncvir lasted 
longer than six weeks ami not ns'Otiatcil 
with digestion of the surroiiiulmg tissues or 
of the shin that conus in contact with tin 
secretions 
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THE ADRENAL GLANDS 
There are t >\0 adrenal or supnreml 
ghnds found as the name implies tn close 
association with the upper pole of the kid 
ne^s Lacli glind consists of two parts cor 
tex and medulh which from the staiidpoml 
of thiir cmbrjologt and function are^cinraU 
and distinct orgins of internal secretion 
Tlic cortex is made up of columns of ctIL 
containing glistening granules of IijKMd 
material It belongs to the so-called inter 
renal sjslcm and de\eIops from tlie \enlral 
part of the mesoderm which al o gi\cs rise 
to the sc\ glands 'lltc medulla contains 
numerous ncr\c and ganglion cells and the 
clinraclcnstic large pohgonal cells the 
chromafiin cells which lake a brown color 
when stained witli chromic acid The ined 
ulla develops from that part of the cctoilcrni 
from whicli arises the svmpalhclic nervous 
system Because of the intimate anatomical 
relationship between the adrenal cortex and 
medulla in man it is probable that both 
structures are often involved m the «amc 
disease process and a Inghlv complex clinical 
disturbance is produced ^^hIle a great deal 
has been added to oiir knowledge of the 
function of lliest glands m the last few 
\cars miicli remains to be discovered Aside 
from the treatment of primarv tumors In 
exlirpition or radiation «urgcrv of the ad 
renal glands is at present m a franklv oxper 
imcnlal stage and should be undcriaken 
onlv bj those who understand what tliev 
arc about are conversant with the expen 
mental literature m the field and arc willing 
and able to make accurate observations of 
the eflccls produced 

THE ADRENAL CORTEX 
Complete extirpation of both adrenal 
glands in most species results m death in a 


few dajs following svmploms of anorexia 
vascular collap e and diprps<!ioii The cortex 
IS llic portion of the gland metssarv for life 
since dogs have been maintained m gooi! 
condition for long pi no Is of lime nflir re 
mov al of all trace of mediillarv tissue It t 
now clear that this \ ital function of the cor 
tex is performed In means of a sj tcific in 
Icrnal secretion active extracts of vilurl 
have been obtained bv Swingle and Pfifiiitr 
and Hartman Careful subciitamous or in 
Iravcnous administration of this exlracl wi!) 
preserve the life of an adrenalectomi/cd am 
mal iiidcfinitclv and correct all dtficienev 
svmploms The exact role plaveel bv the 
adrenal cortex or its hormone and the pro 
CISC nature of the disturbance resulting from 
the loss of cortical function have not vet 
been dclermnud In some not wclldpfimsl 
waj It IS concerned with circiilatorv cfi 
cicnev, blood volume and the partition of 
water in the tissues appetite and iiutnlion 
Hjpofunclion of Hie Adrenal Corlex — 
Sudden destruction of the adrcnnK occur 
occasionnllv as a rcstill of hemorrhage and i< 
usually fatal m a few davs A gradual do 
struclion of tlic glands produces tin sjnip 
tom complex known as Atidisona i/twcsc It 
IS likclv lint this IS i tompo-iile due to tic 
loss of function of bolli corlex and incdulb 
the corlex plaving the more important nlc 
In from 80 to 00 per cent of cases the dc 
struction of the gland is due to tuberrulo i* 
the remainder being due to alrophv of un 
dctcrniineel origin The onset i> iisunllv m 
sidious and the most prominttil sjniptoni' 
in the order of their oeciirrcnce are ns fol 
lows (1) fatigue muscular wcakm«s ni 1 
general languor (2) bronre pii,mcn!atioii (f 
the skin and mucous membranes (* 1 ) ni 
rtxin nausea and vomiting (4) Io«s »f 
weight (5) nrltrni hvpolcnsion (C) severe 
ancniia and (7) circulilorv collapse Tie 
disease is progressive and although riniis 
sions nrciir surpnsm^lj like Iho c of |»cr 
melons anemia most patients cvcnluillv 
die Treatment is seniplomalic with tic 
dailv admmislralion bv subcutaneous ir n 
tmvcnoiis injection of an adequate ninotiDl 
of the aqueous extract containing the corti 
cal hormone The extract will control the 
clinical nianife«lalions of \jldi«on s di<ca*c 
m Uie mnjonlv of ca<es and its recent di< 
coxcrx has given new hoyw for this hitlierlo 
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mciinble discT^c The time is still too short 
to piss finnl jml^ient At present however, 
the prognosis is extrcnicK grave owing in 
part to the nssocnlcd tuberculosis and to 
the (bflicultv ind evpinsL m sccurmB nde 
quntt amounts of the potent cxlr'ict 
Hypcrfunclion of the Adrenal Cortex 
— Svsteinic svmptoms due to long conlmucil 
idminislrilion of c\cc«si\e amounts of the 
cortical hormone have not set been cicarlv 
defined Our knowledge here is himlcd to iht 
observations that have been rccordeil m 
Cases of pnmarj tumors of the adrenal cor 
tex in which it is inferred that the tumor 
produces an excessive amount of hormone m 
a manner analogous to the ‘Situation in para 
thvToid adenoma and idct tumor of the 
pancreas Pnmarj tumors of the adrenals 
arc iinusuallj rare Burke (1934-) reports 
that of 40 000 hospital admlsslou^ a pnmarv 
adrenal tumor was found m onK 4 cases 
Two of these were in the cortex and 2 tn the 
medulla These cortical tumors prcsnmahlj 
tlirough their elaboration of excessive 
amounts of the cortical hormone exert a 
profound cfTict on the development and 
function of the goinds In the fetus such 
tumor*- have httn found associated with 
pscudohcnnaphroditisni in the infant with 
excessive growth and carlv maturation of 
the external sex organs and sccondarv «cx 
cliaractcrs and in the iduJt fimale wjlh 
virilism and hirsuti'm of the male Ivpc 
Amenorrhea hvpcrgUctmia obesitv acne 
form eruptions of the skin and hvpcrtcnsion 
ire more or le«s characteristic s%'mploms A 
vomiwhal similar clinical pitlure has bten 
observed m patients with basophilic ad<n 
omas of the anterior piluitarv bodv ami with 
certain tv pcs of ov iriaii tumors f xploration 
of the adrenaU is justified when otliir cause 
for the disiase cannot 1 ( found or if there is 
local evidence of cortical tumor In several 
instances the removal of a cortical adenoma 
or carcinoma 1ms been followed bv recoverv 
or marked temporarj improvement 

Tlin ADRFWL 3IFDULI \ 

In Oliver and Schafer di«co\cred 

that intmvcnous injection of vvatirv extracts 
of the adrenal glands would cau«e ehvation 
of the blood pressure Five vears later Vbcl 
and Taknmme isolaleel and svnthesizeil ad 
renabn and m 1901 Flliolt dcmonstralcd 


that the biologic cfTecL of adrenalin w is sim 
dnr to that obtaincal sijniuJahiig the 
sxmpnthetic nerves In 1003 Driver discov 
cred tint the stimulation of svmpnlhetie 
fibers going to the adrenii glands would re 
suit in the hboratioii of incrcasid amounts 
of adrenalin into the blood stream and rai<i 
the sjsUmic blood pressure B\ careful cx 
traction expirimenls it has bien demoii 
slratcd that most if not all of the ndrcnalm 
comes from the modtilla and little or uoiit 
from the cortex On the basis of biolo^u 
tests it Was believed bv some of llic larlv 
workers in this field that adrenalin exi K iii 
a constant but nnmile concentration m tin 
circulating blood being supplied bv a eon 
Ijiimou*- *!cerclJon of the medulla The as 
Miniptioii was made that this amount of 
ndrcnalm produces a coutimious sliL,ht sfim 
Illation of the sviupallietic svslcm niul llui- 
through the vasomotor nerves nmintains fhi 
blood pressure The vascular collapse m \d 
dison’s disease and after ndrt iaUctoin\ 
seemed to support this view Thcdiinonstri 
lion however bv Stewart and RogolT iiid 
bv Cannon tint dogs can survive m good 
eoiidilion and with a norm il blood inssuri 
nfu r remov nl of all Ir ice of mediill irx tissue 
or after the removal of one adrenal iiid de- 
nervation of the other so that no ndrtinlm 
enters tlic blood slrcan* proves that neitlur 
the adrenal mtxJuHa nor its prodiii I adri m 
Im IS nccessarv for life or cirthovascular 
function Cannon has supphtd a coiumeini, 
iirraj of experimental cv idcnce that whereas 
n coiilmuous secretion of ndrcnalm eloes not 
occur under the stimulus of slroii„ eiunlioii 
evokcel b\ conclilions of stress there is nn 
increased output from iheglmds Smet tin 
phvsiologic cfTecl of ndrenatm is to incren'e 
the blood pressure strengthen tin luarl 
belt elevate the blood sugar value incnast 
the coaguhbililv of the blooil and shift Hu 
blooei from the less insistent visiera to the 
oqjans immedialclv esscnlm! to life Cnntion 
believes Ih it this rtsp<)n«e is purjKiseful nml 
better enables tin jntunl to mc<t thi nm* 
silics of flight combat or pursuit In other 
words although adrenalin ami the ndriiin! 
nuduila mav plav little ir no role in qijut 
roraforlable existence thev nn. verv mijxir 
taut in nn emirgrncv 
llvpofunctlon of the Adrenal Medutki 
—It IS probable that more or liss com| hie 
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destruction of the idrcnil incdulh occurs m 
most cases of Addison s disease The c\peri 
mental e\idence summarized abo\t indicates 
that most of the sjmptoms of this disease 
are due to the associated dcstruition of the 
cortex and that a localized deslrutliou of 
the medulla amUiouI in\oI\cinent of the cor 
tex Mould cause little or no disturbance 
Such a patient mi^ht be expected to be less 
able to Milhstand the stress and strim of an 
unfa\ orable cn^ iroiimcnt It is of course mcU 
knoMn that patients with \ddiaous disiast 
arc excecdingl;^ poor surgical risks but in 
the present slate of knowledge it is not pos 
sible to state Mhelher this is due to the loss 
of the emtrgencj function of the medulla 
or to the general effect of cortical insitfli 
ciencj 

11} perf unction of the Adrenal Medulla 

Svstemic s\mptoms due to exetssnt qx 

cretion of epinephrine into the blood stream 
haae been obser\cd m a number of patients 
with a bemgn adenomatous tumor of the 
adrenal medulla V tumor of this t\pt is 
called a perithelioma or pltcothromoc}toma 
and when it arises from the extramedullar} 
chromafTin tissue a paraginthoma Chro 
nnlTm cell tumor is jirob ibU the best name 
since the predominant cell l}pc has the s imc 
origin and staining reactions as the chro 
niaflln cells of the adrenal medulla Patients 
with such a tumor haxc been found to dis 
ph\ parox}smnl h}pcrtcnsion together with 
other symptoms such ns pallor profuse 
SM eating dvspnca headache prccordial op 
pression bradxcardia nausei and aomiting 
The cause of the b^mploms is a trnnsilor} 
and periodic outburst of epinephrine from 
the tumor wliich ma\ sometimes be brought 
on b} massage or the adoption of certain 
poMtions Extirpation of the tumor willi 
complete and permanent relief Ins been ac 
comphshed in a number of mslnnccs The 
excised tumor has been found to contain 
large nmoiml-i of cpinephrme Remoxal of 
adrenal tumors ma% be accomplished through 
the ti'ual kidnc\ mci«ion in tl ose ci-^is in 
which the tumor is large and its Iwatinn is 
demonstrated In xraes Insulllation of air 
mlo the perirenal tissues is an aid in this 
dcliiualion In most cn cs l.onorr it IS 
best to ninU n tniisvinc men on in the 
uppir ilnlomcn nml ixplorc Iwlli sdnnsis 
The clinical picture of paroxx«mal hxperten 


sion with its attendant phenomena is quite 
different from that of csstulial h\|>crtnnKn 
and there is little or no cxidince that the 
latter is due to liNpcrfimction of the adrenal 
medulla The reported assoeiition of Inqnr 
plasia of the adrenal medulla m these ca<es 
lacks confirmation Prohaska II irnis nn 1 I 
were able to produce slight perstsleiil Iniwr 
tension in dogs be the continuous intraitii 
ous injection of epmephrme but the asoci 
ated paralesis of the gastromlestm d tract 
and the disturbance m cirliolndratc mtlah 
olism caused death within two weeks ITi 
degree of h}peradrcnalcmia required to pro 
ducc h}pcrlcnsion i:> thus sufficient to cause 
the death of the mdnidual from the oil cr 
sxslcmic cfTecls of the hormone The sug 
geslion that such dnerst diseases as ulcer of 
the stomach and duodenum h\pcrth}roiil 
ism nciirocirculatorv nsthcnii and dial etc 
mcliitiis are due to luperfimction of the ml 
renal medulla and ma\ be corrected bv a I 
renal dencreation seems uiilikcl} ami tlerc 
IS little conMnemg csidcncc in its supimrl 
In addition to the priinarN tumor lie- 
scribed the ndrennU arc occnstonalh the «ite 
of melastascs of a malignant epithelial tumor 
of the breast esophagus stomach Itslieleor 
penis and of malignant melanoma Such in 
xoivcment is chiefl} of pathologic mtin I 

I FSTEn R DiiArsmiT 
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HEAD INJURIES 

It IS tilt fncUirtd skull «hich is ex 
Inbited in our niustums not the dimaEtd 
brain But whit Ins liiiiptned to 
the skull IS of fir kss inonitnl thin what 
Ins Iiippentd to the brain ind this has been 
guen less studs (Cushing) 

THE SCALP 

The scalp is frequently Irauiuatizcd Sur 
gicnlly the gilei apoiicurotica a firm fibrous 
membrane joining the otcipitofrontnhs nms 
cfc and co\ cring the c il\ inum is of ]iritii iry 
importance 0 \erlMng the gilti and finiiK 
bound to it b\ fibrous stpta art ‘‘ubtiilanc- 
ous tissue md skin btntith the gilci and 
stpiraled from it b\ loo t ireohr tis uc Iks 
the pincrainum Ihis mtnibnnc is tiostlj 
idhercnt to the skull t<petnll\ along the 
suture lines Hit rich blood suppk of tin 
scalp is derived principally from llit occipi 
(nl postaunculir (empord and supriorbital 
artexic** which bleed frttU when tut Iht 
stnson nines art iJie gmlir and leaser oc 
cipital the auncuhr tenqioral and supra 
orbital brandies of the trigeminal Ilicy 
have txceptional regenerative power and 
numbness of the scalp stcoiKhr\ to their 
&u trance ultimately disappear. When (he 
motor bnuicli of the facial ntr\c HuppKing 
the frontalis rnnsclt is cut permanent ip 
solaterd paraKsis of the forehead results a 
pertinent fact m planning Mirgical ap 
proaches 

Traumatic legions include abrasions con 
tiisions hematomas lacerations and aaul 
sions tlu\ prtdispo e to ttlluhlis subapon 
turotic or siibperiostial infections 

Abrasion* or brush burns caustd by 
fnclion mat contain dirt As the frishlj 
nbradtd surface is moist with scrum and t\ 
udatt Mistlin giurc drtssing> give comfort 
Thev are pamlcssh removed 

Contuvonx u ualK follow blunt blows on 
(he nsistciig skull the scalp occasionally I e 
ing dcaitahzed 

/JrijjntoijKix mav form bincalh the galea 
or ptricnnium A «ubapontU'-olic hematoma 


frcqucntla assumes inormoij? j rujxirtjons 
there being no limiting iiKmbrane to prt 
vent Its spread The firm edges, surrounding 
i central softened area ittai iiicorrectlv sug 
gesl a depressed fracture e pecialK if the 
galea or pcrieraiijum is rujiluriiJ V roent 
genogram clanfit'. the dinoiio..is If in doubt 
one should explore ratlicr than oaerlook a 
depressed fracture Blood iiiav sprea 1 for 
considerable distances uiidir the sealp \ 
suggilfatioii ciusing swelling and blaekcnuig 
of both tvchds Is often associated with frar 
lures 111 the front'll region lollouing frit 
lure or separation of the sagittal suture a 
hematoma mav form m the iindvtrlcx from 
Idood which seeps through the torn outer 
wall of the longitudinal smu- Ihis some 
limes resembles a dunce cap lUmaloma 
iisiiolK absorb spontanceiuslv \spirilion or 
o|>c« ciaciiadon is neccssarv onfv when the 
scalp becomes so tight ns to impair its im 
(rilioR Vrninagc j> indicilid in case of in 
fiction Calcification of siibpenoslenl liem 
ntoinns has lu'cn described 
Locrrntioiis mav be single or multiple 
s-uperficial or lUep Oe-e isionalK Iluv bleed 
dangerously If the ni>oneurotic or imisuilnr 
fibers art cut transversely the wound re 
tracts Before hceratmus arc repaired tfc 
scalp should be libcralh shuvtal ilevilnlized 
tissue debndtil all dirt rimove'd and lli 
condition of (he uiulerhmg skull mvcsti 
gated to ivoid overlooking a deprtsseel frat 
lure Separate njiproxim ition of the galt-a 
w ilh intemipleil silk stitches stri iigtlii ns (he 
wound and permits eirlv removal of tin «u 
pcrficial sutures Healing is prompt 
Ai'tt/atons — Glancing blows mav lift Jargi 
areas of the scalp stpirntmri occuirirg in 
the subii>oneurolic lav or (scalping) Tv pi 
cil avulsions do not involve the Ihuic Con 
versdv the calvarium is almo I mvarialK 
injured tn piinclurcel or ;>enetra(ing wounds 
When nv ulsioiis are extcnsiv i i.cnerous sc dp 
flaps oeiasionaUv an n-qmnaj to 'irun 
closure Ordtiianly the prtv iknl v isciilarilv 
promotes hi^ahtig bu( jf the |Mn mnuim is 
denutlial the blood suppB of the outer tal le 
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becomes impo\erished requiring multiple 
perforations to the diploetic spaces Granula 
tion thus promoted maj be skin grafted 
Inter 

Scalp tnfections when superficial occasion 
little disturbance TMien tliej are deep be 
neath the galea suppuration ma\ extend 
from the supraorbital to the occipital ridges 
whereas below the pericranium the attach 
raents of this membrane limit the spread of 
pus In either e%ent suitable incisions fn\or 
relief preventing sccondan osieomvcblis 

Diffuse cellulitis is of serious import The 
infection maj invade the pericranium and 
advancing bj emissarv and diploetie veins 
cause intracranial complications Externallj 
assuming erjsipelatous characteristics it 
sometimes involv es the entire scalp descend 
ing to the ejelids and face "Magnesiura sul 
fate compresses (105° T ) are recommended 
Fluctuating areas require adequate drainage 
All scalp wounds should be dusted with sul 
fanilamide powder before closure 

THE SKULL 

TI e cranium cons sis of a <Iom<'l kc vauU ns ng 
above an irregular base Tie former ncludes most of 
(] e frontal bone both panetals (he squamous port oa 
of the temporaU and ©capital an 1 the greater wings of 
t) e apheno d TI e base presents three fossae separated 
b) b laterally placed spl eno dal and petrosal ndges 
TI e anter or fossa supports the frontal lobes of t! e 
cerabnim the m ddle fossa its temporal lobes tl e pos- 
ter or fossa the cerebellum The local on of a basal 
fracture is suggested bv the follow ng s gns \nlenor 
cmalnrf {^} fnixtPSi'iNK-iirs} fh} 

ep stavis if the araebno d dura and scl neidenan iDem 
branes are tom. an 1 (c) anosm a from injury to the 
olfactory bulbs or filaments of the olfactory nerves as 
ihev cross the cr br form plate V/ ddle cerebral fotta 
(a) bfeeif ng from one or both ears (b) certbrosp nal 
olorrlea (c) per pheral facia! paraljss (d) deafness 
or t nn tus and (e) rarelv tear ng of l! e lateral s noses 
or internal carol 1 arten Postenor or cerebellar foria 
(a) blml ng i to the pi arvns f the has lar process of 
lie oee p laJ bone s frncltireil an I tic plaijngeal 
mucosa tom an 1 (b) ecchvmos v at the base of the 
neck and b"! in ! the masto 1 (P ersol) 

Developed from roeral ranoua bone the calvan im 
presents inner an I outer tables separated by spaces 
through whch eourse tie d ploel c reins rcodly seen 
I roentgenograms Not alone from Is spheneal shape 
I ut also from the slral fied construct on of its walls 
lajers of bone separate 1 by potent al space the cal 
ranum derives a maximum of strength an important 
factor in resisting blows L kcwis* the sutures mod f> 
(he effect of external vaoicnee The principal sot res 
never to be confused will fractures are the Mipttnl 


cs)ro al and Ian Uloida! At Utnes however sutures are 

opei«!b injury a result lanUmounl to frat lure Dis- 
tneUve roentgeuograpl c markii gs of the dpIoeUr 
vens afready menloietl mu»l not be m s nlerprcled 
for fracture ® m Larlv the m ddle meningeal arler es 
often deeply groove lie temporal and parietal bones 
but the r direct on and branch ng are cl araeter slic If 
one of these vessels is lorn by a fracture extradural 
hemorrhage may result Fractures of Iht vault I ral not 
by callus but by membranous union Ov ng to lie 
slgll regeieralive po er of lie bone traumatc or 
operaljye JefecU sel bra close To U e pencran im an 1 
dura some writers ascribe weak osteogenic fund ns 

Cart lagmous in or gra the base of the skull is mu»h 
th nner llan the vault separal on into Ubl>s does not 
obtain and the floor is pcnctrateil bv foramina for the 
passage of nerves and vessels TI e ll nnest an I weak 
esl part of tie floor tl at of the mid lie fossa u the 
fayonie s te of basal fractures Tl e dura adhering 
niore closely to ll e base tJian to the vault is mo I 
frequently torn n basal fractures A nng of dense bone 
about the varous foramina protects tie slrudu*rs 
which traverse ll em- 

SivuII Fractures — Here ehborale cMs i 
fications have little practical value Frac- 
tures have been grouped according to loci 
tionandtvpe TJiej maj he linear (fi«s»red 
bursting c\pan<ile) depressed (inilciited 
slclhte) or penetrating 

Linear fractures are most frequent Tlicir 
production depends on certain elastic qunli 
lies of the skull If sufficient force is brought 
against it the «kull will be «hortcncd m one 
diameter lengthened m another and fne 
lure results from increasing its cquitorii! 
circumference The mcclnnism resemble* 
that of cracking *i nut Almost invirnbh 
the fine of fracture foffows the direction of 
the shortest meridian N-iturallv linear fnc 
lures hive vinous locations and pcciilnriticv 
because the offending forces differ m in 
tensitv ind direction ind because the cn 
nium IS not i perfect sphere At first the 
fricliire line st panics but immcdiateh 
springs together If the scilp is simultaiie 
ouslv liceritcd and hair or other foreign 
milter IS entrapped in the fracture line the 
likelihood of infection increases 

Since the base of the skull is its weakest 
part it IS the most common site of fneture 
^^Tien the line crosses the middle fossa and 
tl e dura and car drum have been rupturei! 
bleeding occurs from one or Ixilh cars 01>* 
vtouslv such 1 fracture is compounded and 
carries increasing danger of meningitis Oc 
casiomllv when the ear docs not bleed ct 
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Itrmllj inspection di'icloses a drum bluish cration The mosaic pattern can be rcctm 
and bulging from Iicmorrhagt. into the mid strucltd before the frigments arc rtplactal 
die ear imlispulnblc c\ulcmc. of a basal rriipncnts are often aiabJe i.\en m the pr<s 
fracture llic^e can seldom be demonstrated cnct of infecluui loiter «:l!Ould signs of os 
roenlgenologit illj tlie bleeding car furnishes Uomxcitlis appear (heir reinoxal is Minplc 
the clue The same significance attachc:» to Indrncn fragment'^ nhich lacerate the dura 
blackening of both t^cs or certbroapmal should be earcfull^ removed Tlic\ arc a 
rhinorrJica Although lineir fractures gen source of cerebral irntation I he dura should 
erallj a\oid the butlrcs cs of the skull tlm be repaired if possible drainage is seldom 
maj cross the supraorbital rufgts in\ade nccc5«ars 

the mastoid or enter the foramen magnum Indentations from obstetrical forcips or 
If thc> commumcitc \rilii the large basal pressure of other kinds incidental to birth 
cisternac the dinger of nicnnioitis is m should be cle% ated The question often arisen 
creased Linear fractures heal slowU and regarding the adsi'-nbilits of elc\atine; small 
demand no treatment depressed fractures s\hich gue no objiclnc 

Depressed fracluns although le*s frequent neurologic «igns ^^hl)e their cJewilion un\ 
than linear arc mor-' important from the not abvaas be ncccssar\ it l^ belter to ad 
>tandpoiiil of surcieal treatment Caused be \isc it Onl\ bs eorreetton of the ileprissrd 



rip; coma n«tc<t loptmieit jImU fwtuw \fwel from piIit ftnH mn^r n^pcs-ts Tlr innrr Ultp 

rt nl ajs more (rad iwl Tn comTt nj: uch n fmclgfr *If fmjratnls «to tl Ix' bwju teit fnr w t 

jf possble rcihftsl (Casl ig) 

direct forre like n binimei l>loi\ lhc\ are frailure can the j»ossibifil> of subsiqncnl 

often compoun<h<l and possess an «lmo I (on\ulsions be nummuwl to the grcaUsi c\ 

const ml p eiiliants If both Inbhs are in tcnl 

\ol\cd as IS nsualh lheci«c the inner table VeneivxUng jraciuri^ in\arnblj rom 
IS more c\tensncl\ fnclured than the outer pminJed rc«ull from hiM‘ \eIocil\ projee 
This js capliimtd on the prmcijde tint the tiles or sharp objects which strike the skull 
outer table is crowded together ba exlonml with great force The torn dura p< mills l>am 
force white the inner table is spread cinid fri^incnts to be driu n into the hrnin IVne 
Its tensile strength is oaercoine Tiicrcm it trating fractures an essinlialK <Uprt«HHl 

resembles a f.recnsljek fracture of a Jong with Ihenddiliona! fenfiircs which nri«e from 

Imiie uhere the pirl opposite the point of entrance into lh« brain of foreign '•iibslntiees 
applied force suffers most because n IS under i e the missdr I one fragments hair or dirt 
(he greatest strain (Iig 118) Rost traumatic tniivul ion* an freqiimt 

When cle\ating a fracture of tins tape it Unless contraimhcaleil b\ the palunls 
IS miperalise to inchidc the depres ed inner condition peiulratmg fractures dimaiid sur 
(able Jliich loo frequenlh the outer table gieal attention rrcbmiiinriU the entire *ralp 
IS corrcctcil the inner nnlonchctl AH frag isshaxctl and the \vound careftilK cleansdl 

ments should be «ased (o fill (he defect Oeca«ionaJh the wound must lx en!arf,«l 

since skull bones base little power of regen and the fragments rimo\e<l en Woe will 



312 


THE NERVOUS SYSTEM 


some surrounding bone. The macerated 
brain pouts through the torn dura With a 
catheter the missile tract is genth’ irrigated 



Fig 119 — Oiagrau illustraUng tlie nirliiodsof treat* 
ing (KDeU-aliog fractures Tbe tract u imgatcvl mth a 
catheter, bone fragments and disorganzed brain tis- 
sue being washed out The missile often can be seen 
and easily removed with forceps (Cushing) 


tvilh sterile normal salt solution (Fig. 119), 
and detritus and bone fragments arc siick^ 
out Etery bone fragment should be re- 



Fig 120 — lUienlgenogram illustrating sereral condi- 
tions in gunshot wounds of the skull Indnsro metal 
and bone fraginenls surround the portal of entry The 
bullet has ncochetcd from the top of the skull and 
lodged posteriorly A typical bursting fracture is pro- 
duced 

moved, otherwise it may become a nidus for 
subsequent brain abscess. Particles of metal 
should be removed when accessible. It is 
poor judgment to lacerate the brain for this 


purpose unnecessarily. “When a bullet has 
stopped it has done its damage,” though axi- 
omatic. is sound teaching. A high xclocilt 
missile creates considerable di«organi?ation 
of the brain substance along its track, caused 
bj the expansile force of the projectile (llg, 
120). Such wounds should be explored carlj. 
dusted with sulfanilamide powder and 
drained or closed tightly. 

Traumahe osicomi/eUtis sometimes follows 
bruising of the scalp though the bone re- 
mains intact. More often it results from in- 
fection of a compound, depressed fracture. 
UstialK the process affects both tables of the 



Fig 121 — Osleomjclitis secondary to compouniL 
cotnmmuted depressed froclure of the frontal bone 
The raref>iDg osleomvelitic fragments r«iuiml remoral 
A coRcomiUnt frontal lobe abscess was drametl. 

skull, either slowly or rapidl.v. If slowly, it 
assumes a sclerosing form and remain^ local- 
ized The gathering of pus under an infected 
'calp and outside the dura gi\cs a tender, 
fluctuant swelling, long known as “Pott’s 
puffy tumor.” If spont.ineous rupture fail', 
incision is necessary; subsequently frag- 
ments of dead bone are inlermillcnlU dis- 
charged for many months. Sequestrated frag- 
ments arc easily remosed under local anes- 
thesia. With the disappearance of all dis- 
eased bone, the wound heals promptly. 

Tlie fulminating type of oslcomycliti- 
spreads in the diploetic spaces and Iras cling 
to distant parts of the skull establishes frc'h 
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focj Thrombo‘.i« of the diploeltc ^ em> checks 
its atKance. With this tjpc the diseased 
bone becomes rarefied and porous m conlra- 
dislmction to the increased den'll^ produced 
bj, the sclerosing \anotj Hotntgenograph- 
ically one can rendiK difTtrcnlnte between 
them Efiicicnt drainage should be estab- 
lished and sequestration awaited e\cn 
though fragments are discharged for a long 
time To attempt wide c^cUlon of acute os- 
tcom\ clitic areas is poor judgment Such at- 
tempts are rarclj successful as frc'^h chan 
nels arc opened through which the infection 
extends Epidural or subdural abscesses are 
familiar complications and tercbrnl abscesses 
meningitis and sinus thrombosis not infre- 
quent (Fig 121) 

Hematomas of the scalp max become in- 
fected the process spreading to the iindor- 
King bone, parliculnrh if the pericranium 
has been ruptured OccasioiialU. o^teomxel- 
itis of the skull follows diffuse cdluhlis of 
the scalp It max be blood borne In «xph 
ihtic patients an osleom^clllls nm<t often m 
the frontal rtgion. max follow a slight scalp 
bruise Antiluetic trcalmcni ordmardj suf- 
fices 

THE HRAIN 

Anatornira) and Physioleffie Considcrstiens — 
The hram bos two protecloe mvennss the* jwcAy- 
mer»nx or dim fueler and th^ leptomenfut Tlie 
lormer a tough fibrous rcfati^eb non-^fastie* incto- 
firone ndheros closely to the niOfr Inhk of lli« skull 
It ftssutnw the role of an endosteum Tojrtlier with 
the perKTanium it funnshes the blxwl stippi' to tlie 
enhanum the major conlrtbulion Ijcine made by the 
dura This membrane consists of two /■JoseJi olherent 
injers winch separate nl appropriate points to permit 
the passage of lorge xthous chntinels an<l nerse struc- 
tures 

The intrnrramal ca'itx ts rouphli disidnl into three 
rfinmlwra b» llie leh rerrlri am! feiilnnum eertl tlU 
To furnish jia-ssacc for the lonsiludinsl srmrs the two 
laxcrs of the jalx «epntiile II CJtends anti ropiwterrorly 
from the mstn palh in the intcnml ocnpUal protuber- 
ance where it joins lie Icnlonum rereWh tlw union 
of these membranes enclising the straighl sums Its 
lower mnrpn hugs the corpus fallosutn which vparates 
and pnitccU the cerebral hemisjiheTCs The fenfoauei 
rrrrheUi separnles Ihe rerrlvHiim from the oenjntal 
Inlies partitioning the intrncrnnial mMfv’mlo the so- 
callptl rupnlenlonnl an 1 subtmtonal rhamlier* The 
falx Buil Irntnnum protect the hram ngamsf injurr 

The trjIomeniriT inclu hs the pm arachnoid Tie fa. 
a XTn del cate meml rane rli«!\ coser* the cerchral 
convolutions Tlie arachnoKl is n loose »i«lcr'a web- 
like mesliwnrk m which cireutales the rerrlirospmal 
fliiiiJ IJetneen Ihe pachsmeniHT and the leptomemn* 


exMta a pofintml area eaffcsf the sulKlunl epace Its 
importance rcHtcs to aulwlural lesions hemorrlmge 
chronic Itenialomn and liMlrnma 

k water lictl surrounds the bram The eerrhrnsiHiml 
flni 1 IS rliiefls elalmmled bv the choroid plcxiivs 
situaleyi in the ino lateral and the third and fourth 
xcntrieles respcelneb Tlie fluitl formed in the Inlcra! 
xentncles paasea through the foramina of Monm into 
the thirtf sentneic and with further additions is con 
ducteil bv the nftucdiicl of ?v1mus to the fourth ven 
tnele kfler further slight addition of fluid it passes 
througli the foramm of Magendie and the foraminn of 
I uschka into tlie subnnichnnid spairs The passage of 
(Trebrospinal fluid from Ihe Tenln<Jcs through the 
various suharHchiioid spaces is sometimes ei\ll«l “the 
thinl circiiUtion " It flows forwanl ntmig the Kw of 
the brain to reach the subsnirhnm 1 spare* over tie 
cerebral hemisphere* where it i* largcK alisorbei! Us 
method of absorption like ll si of formation i* not 
clearly iinderslood It ts chiellv absorlm! bv tl c pac- 
chionian granulstions which emplv through venous 
radjcnls into Ihe Jongrliidinal sinus Other methods of 
absorption include osmosis through nidelv distnhulril 
capillarv watts and arnchnmlvl struelurrs kMiite pass- 
ing along the l>iL«e of Ihe brain the fluid traverses 
slnictures resembling lake* or nsternsr Important 
among these ate ttie rislernn wagna the rislenia iri 
lerpesloneiitaris and the rislemn rhixsmatiea Tliev 
afTonl addeil protection to the deheafe neural stnie- 
ture* comjiosing the tiase of the hrain IIowTver ihcv 
become potential points of dnnger whenever a roin- 
pouni httsal fracture csimmumeate* with them for in 
feclion so inliwtuced almost invanshlv leails to men 
inptis The wnicr l>eil Ihius out licnentli the temporal 
and frontal lolies Tins fact mmhineil with the frr- 
qtiencv of Wows on the occiput or vantl *iiggcst8 wh> 
tlie lips an 1 nnder surfaces of these Wics more often 
shove bruising than do other part* of the Irain Con 
tnsion nl a point opposite where a blow is itnick. is 
de*ignale«l “ronlrewiiiip" hemorrhsge there ts ratleil 
liemorrhagr l>v rontre-coup" 

rollowing injurv Hood mav enter the rercbrosinnal 
(lull pathways inctudiiig the \ci Ineles the B>iuc»ltirt 
of S' iviifs an J the suliaraehnoi f Sfwec* Wien ttii-sc 
niptinr fluid cottectJ in the siiMiinil spore It is all- 
unrbnl roosttv in it e siiliararhiuu I s[«ires Itiit oeca-s on 
bHt blocks the aqurttuct fir»l musing sear formatmn 
and later internal 1 vdrorcphalus 

Increased Intracranhl Pressure: Ph>t?- 
ioJogic Considerations. — Tn coiisMprtng 
brain injtiriox rcrlain phx«inlogu farts lio- 
comi* ftinilnmcnlnl Tlircraniiim nrchhxolx 
ciospsi caxilx with iinxicldtng wall* i« filhil 
complrtrh ''ilh tht bram nml xnriotis fn-c 
fliiisls inrliiiling nrtcrin? nml xdintis MivkI 
nnd tin rirciiHliiii; crrrbrn«pitnl fliiiil Onr 
in«<l nJ*« milndr infirvtjllil fluid l»ounil }>x 
cell phsiiin \1I thisr arc inromjirt-ssiljlc 
The imjmrtxitcr of llicse fliii'K become-' exi 
dent xxhrn nftir injiirj. tin brnm swells 
Tbc cittialion lh«n rcsemldrs tbnl jirmbiml 
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□3 a tight cist enclosing a broken leg As 
swelling proceeds accommodation for the 
brain is {a\ored b% the outflow of cerebro 
spinal fluid and venous blood If edema is 
not marked sufficient room maj thus be 
pro\ided Greater swellin" nhicli rai«:es the 
intracranial abo\e the \cnous pressure col 
lapses the cerebral \cins Congoalion of the 
brain follows for arterial blood still can 
enter but the escape of ^enous blood and 
cerebrospinal fluid is impaired Evlrcme 
swelling which raises the intracranial pres 
sure abo% e the arterial effcctix elv blocks the 
further inlet of blood Anemia of the med 
ullara centers follow:> and death results 
The centers m the brain stem controlling 
respiration pulse rate and piil«e pressure are 
rtadil3 affected b\ alterations in intracranial 


^ resP'r’l'on i«ocntc(l will, a 

sudden rise in pulse nle and a concomilant 
WI in blood pressure is an ominous sign in 
dicating failure of the«e Mtal centers 
The heaf regulating center eituafed near 
the floor of the third %entriclo likewise nia\ 
be affected Wicn the intracranial prc^iiri 
IS high there are fluctuations m temperature 
^a^^^ng from le'S than one degree to eight 
or more degrees A dail3 \ariation of two or 
more degrees is considered characteristic of 
cerebral contusion As intracranial tcnsiou 
drops the temperature falls intcrmittcnlh 
to normal the regression ma\ take da3s or 
weeks (Fi«r loa) Howeier if intracranial 
pressure becomes excc«sne control of the 
heat regulating center is lost and hypcrlhcr 
mia results Wien this occurs strange Ir 



pressure ^hcne\er the blood pressure alter 
natelv rues aboie and falls below the infra 
cranial tension characteristic fluctuations 
occur in breathing (Chevue Stokes respira 
tion) alwa^s a danger sign Moreoxer ns 
the X asomotor center is stimulated the pulse 
pressure rises for the arterial pressure must 
remain aboxe the intracranial pressure to 
base life continue The x asomotor and car 
dioinhibitor5 centers function in response to 
variations between the intracranial and the 
arterial pressure 

iVs death approache the respirators cen 
ter fails fir«t and breathing ceases then the 
vasomotor center collapses causin'^ a sudden 
drop of blood pressure finall3 the cardio 
inhibitors center gives wav with a racin" 
pulse and cardiac failure Breathing stops 
several minutes before the heart beat 


'av the patient seldom sweats \ termtiml 
fever often reaches lor® F or more 
Gross Pathologic Changes — The graiilj 
of a head tnjurt/ depends on the degree of 
damage to t/ e bratn ■\Miile it i> important 
to know whether or not the skull has liecn 
fractured it is far more essential to a<cerlnin 
how severelv the brain has been injured 
Trauma most commonlv causes cerebral 
edema GrossK little is found Tint the 
brain s fluid content is increased is shown at 
operation bv sweating of the arachno 1 
and at postmortem cvaminalion bv unn«ual 
wetness "Much of the fluid is held in thccv 
toplasm and porn asciilar spaces T 1 r cl oroid 
plexuses appear reddened and swollen and 
the amount of circulating cerebrospinal fluid 
js increased Pronounced cerebral edema flat 
fens the cerebral convolutions and const t* 
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the \cs'!cls I’ctcchn! hctnorrlnpcs when 
present indicnlp more tlnn -^unplc crUrm 



Fff J^S— BimI view of «xter«vr rrt al co ti 
son Tl e fro Jfll I« ) v>e «u I r I ll <• 1 r ml of Ue 
forte b il ll e ctr IhII n nn i tr pf ral H « al«> " 
damage Tie olfarlorv 1 11s Isve Iw-c rrule! (tre- 
qiienll> a oat se « f onosmiu) S ilwtntcl toll emorrl ate 
u cren in tl e a ifci 

ConUmon of tlic bnin likclv to occur 
nuMihcre mo«f frequent nlone »!« bi'c 


head jn r-jpid wotinn js siuhJtnh sloppctJ 
the brnin being bniNcd b\ impict 
the unviLhlmg skull ^^Ilcn Hit licnd it 
IS stnick conltj ion orciJr> hciicilh IIjl pond 
of impicl or bv conlrecoiip Contusion*' 
often multiple minute or extensive ire ic 
compinitd bv rupture of idjicent ves il 
(Fig 123) 

SuharachTtoid hcinorrhage nssociilul with 
tircbn! tonliisions vines ih dt„rcc ulicP 
extensive it covers most of the henusphert 
Its rc<l appeirnnee in life contrasts with tin' 
dirk ctirnnl jclU color it niilopsv XJ«inlIv 
the anclinoid meinbrine is torn ptrniillin^ 
setpige into the subdural spices thus con 
fusing the diagnosis (Fig 121) 

Vetechial hemorrhages li iv ing grO’^slJ 
hue spider bite appeirnnee irv formed bv 
cipillirv niplnrc with cilrivi«ilion of blood 
into the perivascufir spicts ^^o^e numcrou'^ 
in the while than the griv matter Ihcv 
tend to collect toward the base of the bnii 
and m its stem Ullimalciv thtj sliow 
pilcliv gliosis 

SiibeorfieoZ Inniorrhajc^ virving m sin' 
ire frequcntlv t««ocjilwf with hctritioiis of 
the cortex If ntir the motor area titv pro 
dispose to eontnlitcnl lumiplcgn which 
ippiirs suddtniv in eonlradislmetJon In it* 
gridiml devvlopnnnt following cpiduni 
lieniorrlngts (Fig 125) 

fjoctmifov* oj the hrain freqiientlv nc<*nm 



tjc HI— s bum 1 no 1 1 rnmnlujrr a rr«i«tmV f 1 ng wl c 
. 1 fcr.1 - I I ll r • lUi ««I 


The prcdomimnt lorition> an it the tip 
and under surfncis of the Itnipnml and 
frontal lobes Contusion follows when the 


pinving dtjre'Mil or paufnimg frneliirc' 
virv in ixlint and dtpth \ mjiortionile with 
the force producing them Iiilnvcn lionc 
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fragments or foreign bodies nn\ be deepU 
embedded I actrations produced b\ through 
and through gunshot rounds traverse the 



entire brain Rareh cerebral laceration oc 
eiirs without shull fracture 
Microscopic Pathologic Changes— Mi 
croscopic changes arc so numerous tint lhe\ 


into the interstitial tissimj., nn\ be jircscnt 
(Pig 12C) The ependymal cells become 
swollen with lakes of fluid within their pro 
loplism (Fig I2G, b) At times fluid ex 
pands the pernascuhr spaces (Virchow 
Robin) MJicther true pericellular «pacci 
nornnllj exist is not settled but follow in? 
injura fluid frequenth surrounds the gan? 
lion cells The oligodendroglia cells show 
widespread acute swelling (Fig 126 c) 
Soon after injur\ the microglia cells show 
transitional changes and assume the role of 
pliagocslts engulfing degenerated brain tb 
sue cr^llirocjtes m\clin and otlier dohriv 
FiilU elcs eloped lhe\ are called compound 
granular corpuscles Their acti\ilj is purcK 
local, that of the oligodcndrogin gemn! 
Contusion elestrovs the ganglion cells with 
inlerriiplion of their fibers which in the 
process of degeneration dc\eIop peculiar 
end bulb formations GUosis is first slvown 
h\ changes in the neuroglia cells with almn 
danl increase of aslroc.e tes Patcha.or wulcb 
distributed gliosis occurs onlj where actual 
brain elamagc has taken place Mana of lht«e 
finer changes in the interstitial ti'sucs arc 
demonstrable onl\ b\ Cajal’s reduced siber 
staining methods (Fig 127) The microNCope 
also reveals the proliferation of new blood 
\esscls with fibroblastic elements and eon 
necliae tissue, the collection of red corpuscles 
in the subarachnoid spaces cspccialla the 



Fig 1*C— fl Extensive edema of rhoroid plexus four hours after injury hemaloxvLn and eosin X ^ 

innrkwl swell ns an I d storlion of epen Umn with rdema of suliepcnd\ irial tissue two dajs afler injiirj- 

ox»lin and eOMn X 1"»0 e widt-spread acute swell ng of ohcwleii troclia Tl e nnR tike outline of the cePi M 

pliiiilv slown Penfiells combined method X TOO (liancl and Coumlle) ^ 

max onh be cmimXnted In cerebral edema, sulci, fine adhesions between the pli and the 
the liaing cells of the clioroid plexuses swell cortex, ischemic changes and climnnfobst* 
and xaciiobration is increased Edema and of the ganglion cells, blood pigment inclu'ma 
Inpcrcmia of the \csscls e\en licmorriiage in ganglion cell-., and multiple pclcchu 
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iiemorrlngcs These histologic clnnges sene 
to explain certain symptoms mcntiomil later 
under poslLOucussional sjndronie 
Sj znptoms — 'I he niptoins resulting 

from craniocerebral injuries customanl\ are 
discussed under the htadings concussion 
contusion and compression the t 

terms one should be famili »r but it is iin 
portant to realize that the entities lliej dt 
fine merge into each other being «cIdom 
clmic.ilK distinct Reaction of the brain ofltn 
rcachis its peak nilhin two hours after m 


allow a contestant, knocked out ten ccoiids 
to resume A piticnt rcndirtd un 

conscious has no recollection of the I low 
I Ik last he nmcnibcrs i> some incMknl 
shorlh btfort the mjur\ the next is awakni 
ing with n headache lor an instant follow 
Hig the hlou pfusioloiitc procc «c> praeti 
calls stop the pulse lb iiiiptrcepliblc breath 
ing ceases llicrt is no response to stn«or\ 
stimuli the pujiils dilate and tin bode is 
limp IlowcNtr reaction St on takes phrt on 

rcroKri of conscfoiisucss the patient iisualK 



Fi« 1®7 Dnirrornmnlo tl sin lion of ncuropl a| tenrl n lo tnrrrnl on »tncr) Vrt \r1v Icp tiprftl i c 

fl'lrocjlps lase tiocn jtncaatfi«*l n I ton 'o'! Tlo »rfo » i tmlr lie 1 rwt nn of trlliJnr in cral on / 
‘^lois ll e rone of inimisl ate lostniPt oi ll lie «> e of scro !^r^ or Hi p«l 1 « ilrtrnl fH {\f t nt 
re'ers Me rtncl on /I the rone of t acljve plosn o Conpo i I jrm i lap lorius I t am ne fn m lie inp« 
ckrmal clemcnl* of the rep na 1 INxl MiseN ( n wh le * U loner) f pml femn i i f fl rr 1 Ls»K lo form 1. nt-r- 
ing enn ectnc 1 «uc srnr e fl pree moot >orW tl I vprrrt mw e nuclei ft of i e in pt nt r nlure) rf den 
droj Imeoes loss of *b«1v fits ntesrmtiiiK nslrorjte t patel es of il ron e IK ollerctt t r it pi o f ii)«hp t jr>lar 

wiipokrand mull p< W forms iin 1 reo np peters lie reoet ons 9 ftotn ml m ill i icfcar nslrortles (piml retl.) 

tlo ng repress VC el nnpcs a I h hvpcrtmi 1 1 on 1 prol f ml on of H fous ndroet l« (Co mile) 


jure hence a compIcMti of simptoms ina\ 
dcaclop with amazing rnpi(bl> 

Concu-tvon diflicult of de cription gener 
alls implies uneonscioiisiiess profound or 
momcnlnrs resulting from a blow on the 
head Perhaps it is be«l defincfl as a '.cries 
of cicnls resulting from a blow tn tlie head 
SI \ ere enough to cause disruption of inlra 
cranial equilibrium (Strauss and ®a% ilsks) 
Here plainlt is the implication of commotio 
cerrbn The briefness of the period of iiii 
couscionsiuss in simple concussion is at 
tested he the rides of the prize ring which 


somits ^^llh the resumplmn ofartiMle dir 
ziness appears Visomotor instduhti mas 
persist for weeks 

^\hat happens iluring conru«sinn’ ^^n 
imnlars nitrrniption of tic function of tin 
nerxe cell Rr\ond this tin laplannlmn is 
ihcoretieal Tin suggestions which hav r het n 
made inchnli jarring of the ntunuis si para 
lion of the ssnnpsis tempomrs increase m 
coagulation of the cell pla«nia and a stiiMin 
increase of rh'clncnl ili charge ^onie hold 
sflsomotor changes resjionsihle Oidv rnnlv 
docs simple concussion cause death and 
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then gross pathologic lesions are difficult to 
find 

Contimon and compression are difficult 
tlmjcal differentiation This is not strange 
when one refiecls that contusion implies 
tdtina bruising and bleeding an^ one of 
which maj cause increased intracranial pres 
sure Unsuspected but sizable lacerations of 
the brain are often present The initial elm 
ical s%mptonis of contusion are essentiallj 
those of concussion Howe\er instead of re 
\i\mg promptlj as with concussion the pa 
tient remains comatose for hours daas or 
weeks Periods of rcallessncss to a point of 
\iolence particularlj in alcoholic persons 
ma\ intervene The duration of unconscious 
ness as recorded climcallv and as ullimateh 
estimated bj the patient differs widely \1 
wavs the patient s estimate is longer Many 
lulomatic acts such ns eating talking or 
Irivingaear are not later recalled Ihepre 
vaiUng degree of consciousness is the best 
ingle index of the patient s condition As 
intracranial pressure increases coma deep 
ens as it les«cns the patient s mind becomes 
tleaser 

Contusion causes vomiting sudden ck 
plosive projectile which is mcrea«ed bv 
movement of the head The vomitus often 
contains swallowed blood 

Daily fluctuation of temperature is char 
icteristic of contusion The pulse rate vanes 
from moderate slowing in mild contusion to 
marked slowing m severe pressure \ pulse 
rate below CO signifies danger Concomitant 
increase in blood pressure accompanies this 
bradycardia giving a hard «:low pulse A 
udden increase in the pulse rite associated 
with falling blood pressure indicates failure 
of the medullary centers Respiration ordi 
iiarilv becomes sIovt and deep in contusion 
and labored or Chevne Stokes in compres 
sion 

Headache appears as stupor lightens 
throbbing at first it continues with decreas 
mg eeventv for weeks or months Since anv 
tvcrtion incrca«cs the pain a recumbent po 
silion is cs cntial The patient who remains 
in bed for the first few weeks malerialU 
shortens his convalescence 

Pasture — V patient with cerebral contu 
Sion usuallv as times a striking attitude 
Charactcristicallv lit liei curled on hts side 
a po ilion that is almost pathognomonic 


Urinary mcontinence often heralds oiiconi 
mg coma Leukocvtosis wath from 10 000 to 
30000 cells IS n transient phenorntnon 

Cranial >.er\e Complications — ^The 
cranial nerves may be temponirih or per 
manently damaged following head injuries 
IrequenlU single nerves and occasionally 
groups are affected as they traverse tlitir 
foramina of e\it 

I Olfactory — Anosmia is most often as 
sociatcd with fractures which transverse the 
anterior fossa in the region of the cnbn 
form plate It results frequently from con 
tusion or laceration of the under surfaces of 
the frontal lobes m which the olfactorv bulb', 
or nerves participate Their filaments may 
be torn m passing through the cribriform 
plate \nosmia is almost invariably pcrina 
nent as nerves of special sense lack the 
power of regeneration (Fig li’S) Usuallv 
bilateral and complete it is sometimes urn 
lateral and incomplete It is doubly annov 
ing since not onh is the sense of smell lost 
but that of taste i» ecoudirdy affected In 
certain occupations it constitutes a real disa 
bility 

II Optic — The ejegrounds should be re- 
pcntedlv examined Choked disk ippears 
relativelv laic the fundi sliowing no cleva 
lion for the first few davs after injury Con 
\cr<ely retinal hyperemia occurs earh By 
watching the increasing engorgement one ob 
tains a fair estimate of the advancing inlra 
cranial pressure Choking is the rule in 
chronic subdural hematoma and hydroma 
It occurs w ith 1 rain abscess follow ing a pen 
ctrating fracture and to a high degree if the 
aqueduct of Sylvius is blocked by an or 
ganized clot Occasionalh choked disk fol 
lows craniocerebral injuries unaccompametl 
bv headache nausea vomiting or objtclive 
neurological signs Usuallv it subsides 'pon 
tancou'^lv and its explanation remains <ptcu 
lative 

If the optic nerves ate injured directlv 
blindnc'is is immediate and permanent Um 
lateral bl ndness due to injurv of the corre- 
•sponding optic nerv c near the optic foramen 
infrequentK occurs Bilateral blindness d le 
to severance of loth optic nerves occasion 
allv follows self inflicted gunshot wouniE 
Traumatism of the nerve causes primarv 
optic atrophv The disk of pearlv whiteness 
presents sharp margins the optic cups and 
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1 unina crjbro‘-a arc dtsUnct the arteries are 
often Uiread like 

Bitemporal hemimopsia sccomlarv to 
sphtliDg of the optic chiasm in an ankro 
posterior direction, is rare ^MKIl prc«ciit it 
remains pirmantnl Concomil ml injury of 
the infundibulum occasion dh cau<H.s dia 
betes insipidus (Fig 12S) 
llemnnopsiis direclK caused bt injury 
of the optic radiation in gun hot vrounds 
ind mdircctlj in c i^ls of chrome subdural 
hematoma ha\c been dcscrihid 
III Oculomotor /I TrocMear VI Ah 
ducens — Injurs to lhc«e nersts causes dip 
lopia Huh insoiscment of nil three nerscs 
ophthalmoplegia rtsiills The oculomotor or 


Tlic trod tear nerve is mtoh uisoUkI 
alone Hlicn it is llicrt i« diflicuUs in look 
mg downward and oiUw ird on the afftctcfl 
side, the patient sics iloiihle whin 
dossnatairs 

1 Imjcj ima } — If iht irifraorhital braiicli 
cs of the trigeminal ncrvi liasc been lorn b\ 
fratlurt of the inasillars hont aiii'slhc la or 
partstbcsia ilom, the nose and nppir lip 
dcst!op> Ihi upper kith an. affcclul wlun 
the dental Ranches ire caught In spile of 
the tendcncs of the ingcinmal lursc to re 
generate complete rreoserv of an jujurtal 
infraorbitil branch sildom omirs rrn« 
qtimtls snbjcclucdi comforts sicoiulan In 
j>irc llu »a of till fact persj i llartJi i i|j 



tc l^S — Q ten p< rat 1 cn nopsn foil i g injurj lolleopliccl ism Tut fwrorv 
iirv«iD|K I j » e 9) » pto 1 


p !u« wm an 


I fit Iroclilcir or both nerscs arc apt to be 
issociatcd with injurs of the abdiiccns 

TJjcabi/«fc«^ the Jongist crannl iitrsc is 
frcc|uenllv affected The lesion occurs ans 
where from the nucleus of Us origin to Us 
j assage through the spliinoidal /issim Tl 
often affected m basal friclurcs as<ociale<I 
with heniorrhigc Hilli complete paraKsia 
there IS iiUtriia) strabismus and mabibls to 
turn llic cvobsll oiUw ird Slow rceoMra is 
the rule 

Comidetc oculomotor piri!i«is results in 
\lcrnal strahismtis plosi-, and tUIalalioii of 
the pupil The dihitalwn aluttys c/ i/r at 
imjortancc ttOnifjM an ip^oliitrrnj infm 
cmniol h tfoa The dilated pupil reacts to 
light mori shi^r^i hl\ than Us malt \ctoin 
nimhtion su/fers Jiss \ni«t>corm prrsi jn 
definitcU and nia\ become permanent 


gasserian ganglion mjiirul and ^cr\ rarels 
IS Its ‘•cnsoTC root lorn Afv own experience 
include an itisl mcc of anesthesia in the cn 
tire Irmcnmial suppl\ whicli continued sc irs 
after injure PrestiinaW\ this signified <c\cr 
nnce of the sen or\ root the motor root 
escaping 

I II rorid — This nerxe is rifilv torn at 
Us exit from the pons more frrqnenllx m il« 
pas agi through llu Icmiioral hone Mo I 
freajucntlv facial pinh>-i« coniflctc or m 
coniphlc is artaunpanicil he blmling fnim 
the car Bleiahng into the final mini or 
cilcmi of the none mac rati<c prisstirt nti 
thii structure resulting m a ptrij licrnJ facial 
jiaraUsis I ml le to mol dire the featwris 
on the nfr».‘cti<I s|d< the patinil cannot 
w rmklc hi« fori In ad or cl >sc In* c P irah 
SI-* of nntral oni,tn must lie di<tinpm»hcl 
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from the peripheral Ivpe In the central t>pe 
closure of the e\e on the affected side and 
equal wrinkling of the forehead are unham 
pered The panlvsis may be permanent 
Iloweier recoierj preceded bi fibnllation 
or twitching mai begin shortlv strength re 
turning first in the forehead or at the angle 
of the mouth One portion of the nerie may 
recover more completelv than another 

Toward securing the desired result mas 
sage of the face should be begin earlv and 
applied to both the inside and the outside 
of the cheek Rotari moaements directed 
upward are most effectiae This treatment 
the patient carries out for himself accurately 
timed ten minutes three limes a dav He 
should also attempt aoluntarv moaement of 
the face before a looking glass The eye 
should be protected Electrotherapy has its 
place Adhesne straps applied to the face 
giae support 

VIII Auditory— This nene consists of 
two portions the cochlear concerned with 
hearing the aestibular with equilibration It 
15 the most frequentla affected cranial nerve 
It IS vulnerable as it passes from the pons 
to the internal auditorv canal and ma> be 
torn across or a\ailsed m this region The 
predominant injuries honeaer occur as it 
traver«es the temporal bone 

Cochlear portion Disturbances of hearing 
are common especialU in basal fractures 
associated with bleeding from the ear 
Diminution of hearing with islands of deaf 
ness re\ealed b\ the audiometer is the rule 
One or both ears ma\ be affected ^'bde ul 
Umate impro>ement ordinariU occurs com 
pletc restoration of hearing seldom takes 
place Tinnitus whether unilateral or bi 
lateral maj be high pitched and faint or low 
and of greater intensity a most annoying 
and persistent si-raptom sufficient at times 
to keep a patient bedridden 

Vestibular portion Disturbances of equi 
libration piommenl after effects of head m 
juries become more noticeable inlh resump 
tion of activitv Apparently they are due to 
disturbance of both the peripheral and the 
central lestibular apparatus One or both 
nones may be affected seldom equally llie 
yertigo or dizziness is accentuated by sud 
den changes m the position of the head It 
is often described as giddiness orl ghl bead 
edness and is usually of short duration 


Merely looking up brings it on Howeyer it 
constitutes a disabling symptom in the 
trades yvhich require climbing In the mn 
jonty of cases neuro-olologic studies reical 
abnormal yestibular responses The tests are 
not least yaluable because they serye to 
identify malingerers 

71 Glossopharyngeal X Vagus \I 
Spinal Accessory XII Ilyjoglossal — ^These 
«ell protected neryes are seldom damaged 
The glossopharyngeal yagus and spinal ac 
cessory may be directlv injured by a missile 
penetrating the jugular foramen The yynter 
has never seen an injury to the hypoglossal 
nerve 

Examination of the Patient — Since signs 
and symptoms change rapidly repealed cx 
aminations are imperative Internal injuries 
or fractures of long bones may be revealed 
A complete neurological survey soon after 
injury is seldom possible as the patient can 
not cooperate The degree of consciousness 
should be noted and follov cd as it is one of 
the best indices of the gravitv of the case 
TOiencver possible the cranial nerves should 
be examined serially The evegrounds should 
be examined daily even though early chok 
ing of the disks is not to be expected and 
special attention paid to the equality of the 
pupils and their reaction to light A dilated 
pupil must be regarded with suspicion it 
may be the straw pointing to the side of the 
lesion Oculomotor palsies and diplopia 
should be noted Inspection of the ear drum 
«:eIdom necessary may do harm if the car 
IS bleeding TNeakness o! the face will be re- 
corded as central or peripheral Disturb 
ancos of speech require analysis In right 
handed persons a slowly developing aphasia 
usually indicates a progressive lesion of the 
left temporal or frontal lobe Jargon npba«n 
should not be confused with irrationalily 
The visual fields should be examined grossly 
Careful obseryation in a semiconscious pa 
tient will often disclose a hemiplegia orbcmi 
paresis Stimulation of the member will era 
phasizc this One should yyatcli for signs of 
convulsions and hemiplegia The tvpe of con 
valsions focal or general should be carefully 
noted Incoordination m the use of an ex 
trcmily is important The reflexes must be 
surveyed carefully and repeatedly for m 
equably or change An ankle clonus positive 
Babinski Oppenhcim or Gordon sign is sig 
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ntficant ImmediateK after sc\erc head in 
juries all reflexes superficial and deep are 
lost Their return signifies a fn^orable re- 
action their failure to do so is ominous 
Pulse rale, Icmpcraluro and respiration 
should be recorded frequentU and the blood 
pressure carefullj followed 

The Spinal Fluid — Following head m 
juries the aolumc of spinal fluid increases 
Not onU IS its rale of production augmented 
but its absorption is disturbed Opinions 
differ with regard to the ad\ isahilitv of him 
bar puncture Some belle^e that the pro 
cedure is dangerous and should ncstrbe cm 
ploswl others adiocate its routine use A 
middle course ^\ould seem more rational 
laboratorj studs of the spinal fluid \iclds 
saluable information The measurement of 
its pressure furnishes a close estimate of the 
pres ailing intracranial tension \ water 
manometer is preferable (Fig 120) I umbar 
puncture should be done with the patient 
l\ing on his side a position m winch the 
pressure ranges normalh from 100 to 150 
mm of water (S to 12 mm of mcrcurs) In 
sescre injuries it often exceeds 400 mm Its 
reduction should be carried out slowK, allow 
mg the fluid to escape drop h\ drop The 
patient’s pulst and respiration must be care 
fullj watched as material change of cither 
means the needle should be withdrawn 
Daih manometer readings will usuallj show 
a gradual drop of spinal fluid jiressiire lum 
bar puncture is condemned if llicrc ar» signs 
of medullarx disturbance AUhmigh respirn 
lor\ embarrassment and Inpcrlhtrmm arc 
occasionallj relicxcd In spinal puncture in 
desperate cases it is lihcK to do more harm 
than good The procedure is ill ad\ ncil when 
c\er the patient i& not casih eoiilrolled 
The amount of free blood m the fluid indi 
cates the degree of intracranial bleeding 
Oiniouslj the blood reino\id In puncture 
IS but a small per cent of that nctiinIK 
present rTponments ha>e laiighl that the 
subarachnoid spaces absorb blood rapidK 
Dail\ exammalions show an nmnring de- 
crease in the relitue amount of blood the 
fluid first becoming xanthochromic then 
colorless Repeated punctures and the use 
of sulfa drugs or of pcnieilbn are recora 
mended in cases of meningitis 'Ihri seldom 
si\c life but tlu\ do rt!ie\c headache 
Strictest asepsis is nccessTr% 


Roentgenologic Studies —Stereoscopic 
examtnaiion of the skull is esscnti d k fa\or 
able moment sjiould be chosin as «atisfac 
tors plates of a rollers patient cannot bo 
taken Shock is a conlraimhcilion In de- 
pressed or penelraltiig fractures one can 
Msualizc the extent of the depression or the 
tocnlion of mdrncn hone fragments or for 
tign bodies Vs linear fraclurcN m Ihcmschcs 
rceiMirc no trialmcnl their identification has 



liiUr ml to ®0O mni Ifi ctlw The sjnoiic on ll e ti tic* 
represent* SO inm A pin** » l*ptrr ioinr«l to lie Twl 
rnanometer by nit l>cr I b ne rmd Ij aUitr! e<1 to Ibe 
icr«He atlcr pinrlurr lie prc*«ure mewure 

nrtre linn *00 mm h *cront manomelrr M unilot to 
it e first TI e apparslu* » ra* Ij ma le on t very a laj t 
•tie 

little clinical imporlaiieL unU<s tlies com 
miinicait with the parana«al simi«cs nr cro-s 
a grooMiig \cssc! Aratu cases sJiowmg cx- 
Icnsnc linear fnclures liaxc rihlncK little 
ctrcbral damage and tire i«r#n Tlit two 
conditions must be kept distinct 

Fttrrphaloffmpfiy nesrr to In tnii»lo\rtl 
in acute casts gi\cs \alinble information 
it^arding late «equ«lat The piiiicturc is 
madt piaferabU with the patient King on 
his side Fractional rcmoaal of tlie fluid is 
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secured gndualK r using th<- head of the 
operating table In order to obtain good 
rotnlgenognms from Of) lo 140 cc of fluid 
must be rcmo^ cd and replaced « illi a sl>ghtl\ 
smaller amount of air The difference per 
nuts expansion of tlie air caused b\ the 
bod> s higher temperature thus aaoiding 
the danger of increasing the intracranial 
pressure If the pressure is alrtada high 
encephalograplij is contraindicated In a 
case presenting a poslconcussional s\ndrome 
encephalographv re\cals more or less cortical 
atropln and enlargement of the \entricles 
OccasioiuIK the post traumatic headache is 
thus reliexcd 

y 

7' * 



I I. ISO — ^e^lr^ !o„f n *1 o „ IwUi \««nlncle« 
pus! I In lie left ft n c! rnn c subdural hemaloma 
occupy ng Ific rgl I frontal region 


Veninculoqraj hy the method of choice in 
eases of high intracranial pressure gp\ cs a al 
liable information in cases of chronic sub 
dural hematomas latent abscess and h\dro 
ccplnlus sccondara to blocking of tbe aqiie 
duct or the cislcrna magna (Fig 1$0) 
Treatment — Constant n'afeh fulness is 
essential Routine Ircalnicnt cannot be out 
lined as no two cases arc alike and unex 
pected complications often occur Man\ pa 
ticnls are badlj shocked and for the mo 
ment shock is of more concern than the 
craniocerebral injiirj Rapid and careless 
transportation is condemned Bod\ heat 
should be maintained and stimulation ad 
ministered as needed Bleeding from ex 
ternal wounds should be staunched The 


administration of fluids in sufficient amounts 
orallj or bj h^podermoclJSls or even blood 
transfusion maj be necessarv The period of 
shock sometimes prolon<^cd u«uallj passes 
within a few hours 

Bv far the most valuable single measure 
in the treatment of head injuries is rest m 
bed uhtek should continue until all tndica 
itons of increased intracranial jtressurc hate 
subsided At times this is difficult Opinion 
ated patients should be told that rest is tlicir 
best insurance against pos traumatic heail 
ache and di/nness The patient should re 
main quiet until all headach" has disappeared 
and then is allowed up slowh If headache 
returns he should again go lo bed Fvcii 
after a simple concussion several davs of 
rest Is desirable After more severe injuries 
from four weeks to several months mav he 
necessarv Rest should be maintained until 
cerebral vasomotor stabilitj becomes rec« 
tabhshed It is an impressive fact that pa 
tienls with head injuries who arc forced lo 
rest for Jong periods because of other frac 
lures siimiitancouslv incurred convalesce 
most satisfactorilv 

Jee lo the liead with merits long ago 
recognized proves most effective when 
several bags arc used together A single ba« 
las little value Patients welcome cold 
which benumbs the scalp and lessens pain 
The exceptional patient who resists treat 
nienl should be humored Elev ating the head 
of the bed reduces cerebral congestion 

The use of sedatives requires sound judg 
ment Depressing drugs should be avoided 
Morphine emploved too generallv masks 
svmptoms it produces sleep indislinguish 
able from coma it depresses further an al 
rcadv embarrassed respirators center and its 
mvdrialic effect nullifies the localizing valm 
of a dilated pupil Occasionallv morphine i« 
helpful but it should alwavs be used spar 
ingly The effect of each small dose «hould 
be ascertained before another is given A 
nurses judgment should not be relied on in 
this regard Generallv codeine is preferable 
to morphine though the latter mav be indi 
cated for shock or pain from internal in 
juries Chloral sodium amj tal «odium 
luminal and paraldchvde are safer than 
morphine Caffeine 'odium benzoate an ex 
cellent stimulant is said to lower the mlra 
crania! pressure and combat shock 
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The pulse rate respiration temperature 
and blood pressure «lioiiUl be charted at 
inter\als of an hour or less dunug acutt 
phases icebags to combat h\pcrlheriiiia 
placed o\cr the carotid aNillirj femoral 
and popliteal arteries ma^ be rcnioaed after 
the temperature f ills belo\N lOi* T 1 or the 
same purpose icc Abater cnimas ilcohol and 
tepid sponges arc cniplojcd 

llepeatcd turning m bed docs not require 
restraint A p ifient often prefers to he on fus 
side and restraining him on his bad onlj 
increases the restlessness Securing the wrists 
and ankles with loosely tied sheets ordi 
narilj proeidcs adequate restruiit espctialK 
when supplemented with well padded side 
boards A restraining jacket is seldom neces 
sarj 

A bleeding car should be left alone or at 
most loosclj packed with drv sterile colloo 
Tlie bleeding usually stops within i few 
hours or ehjs Jsaturc protects a ruptured 
drum sealing it with i clot and sub«o 
qucnlU healing proceeds A copious flow of 
cerebrospinal fluid from tlic car lowers the 
intracranial pressure and thus becomes a 
deconipressue agent The hazard of otitis 
m«ha or impending mcnifiailis prohibits 
irrigation A complicating otitis media 
should receive conservatue treatment E\ 
ccplionalU mastoiditis requires operation 
Fatal hemorrhage from the car is \crj rare 
the writer hasing seen but one case due to 
rupture of the jugular bulb 

The degree of increased intracranial ten 
Sion in cerebral edema and contusion <fc- 
peiuls largelj on the brain s fluid content 

Dchydniiton much discussed rccenth as 
a Ifierapeiilic measure following brain in 
jurj IS seturid in three wajs l)\ means of 

(a) a limitation of the fluid intake (b) 
Inpertonic solutions and (c) lumbar punc 
ture 

(a) The fluid inlikc should be limited to 
from 000 to 1200 cc or less for the first f»w 
das-s and subscqiienth restneUd for several 
w ceks 

(b) llvpcrtonic solutions of glucose or 
«ucro<e have come into general ust The ftr 
nur a food providing proplnlavis against 
ncidoMs has a dclndrnting elTecl which lasts 
from three to si\ hours The latter !*cing a 
disacthnride cannot be utilized as a food in 
the blood stream but produces a mon. last 


mg dehvdriling effect frcijiicnlU for twcht 
hours Ilvpcrtonic solution of «uero«t is j, 
powerful diuretic No fi\«i rule can be mad^ 
relative to the conctnlralion frtqutncv or 
amount of livptrtonic trcilmcnt Custom i 
rilv 50 to 100 cc of i lO per ctul <oliiliou 
of gliito c or siicro c is adinimslervd inlra 
vtiiou Iv and rcpcaltd at inler\ais of froui 
sj\ to twelvi hours \i^oroti> dclndritiou 
with hvjtrtonic pliuo t. soJiilioii cau«ts t 
short initial rise followed bv a sc-coiidar\ 
fall ind a Itrtiirv incnasc m cirLbrosimia) 
fluid prtssuri To obtain the di>irid stem 
darv fall in pressure one must be jirejuret} 
for a fH) siblc sub cqilcnt ri«c 1 hii« elm 
icallv when injictions of hvpertome giiieo',^ 
solution are discontnuud and fluid b\ 
mouth is substituted there follows i tern 
porir^ eMCcrbalion of svmplonis \ ttoii 
dirv nsc of cerebrospiiul fluid pre sun din, 
not follow file u<e of livptrlonic sucrose; 
solution lor tins re isoii siuroc Ins re 
placed glucose wjien a ilclivdralmg iffat 
done Is desired Kciial dmiatc cjcttdU 
III clderlj persons iimv result from its over 
use 

Magnesium sulfnle given oralK nti ounce, 
on seven) snecessjvt niornuigs promote, 
deh>dration lii an uncuu<(ious pahenl a 
0 ounce retention enema of a 50 pir cent 
magnesium sulfite solution is Iel})ful It 
mav be rcjiialMl m Ihric hours hut i s I 
dom effective afltr tint The skin <Iinti!d not 
he alloweil to become drv nml parched De 
hvdmtion must be cnrcfiiliv watched for it 
IS casifv overifonc nnwefcome con^viqueiicts 
include second irj bleealmg and livpir 
pvrexn which mav be fatal 

(c) llcmoeal of ecixbrosjnnal /lend In 
lumbar puncture permits the cnlrnncc of 
more arterial blood and men ise-el oxvgeiu 
lion of the brain removal of interstitial flm 1 
favors a greilcr volume of both filiMid and 
cerebrospinal fliin! (lor a more <Ielai!c<l 
discus 10 M sec the section on spinal 1 hud ) 

OiKTaUic procedure* are confineal lar^rlv 
to the evacuation of clots the removal of m 
elrivtii lone fraumnds or iiii si!cs nml llit 
correction of ekpre' cel frneliins Some pa 
ticids veith Cerebral e-dema who ha»r not 
re^spondeel to various forms of dehvdralion 
arc licnefiteal bv «ub|i mjwral elt-compre s«ion 
with drainage This is csjiccnnj true of 
wet brains 
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The cerebral congestion incident to alco- 
holic intoxication complicates conialescence 
from brain injury Whcneter syphilis ts sus- 
pected of retarding recovery, a Wastermann 
test makes the situation clear, and appropri- 
ate treatment is indicated 

Epidural Hemorrhage (E^lraduraK in- 
terval) — A linear fracture which crosses a 
meningeal groo\e in the temporal bone maj 
produce an epidural hemorrhage (Fig 131). 
The history is characteristic, and a diagnosis 
can frequentl\ be made from that alone 
The patient iisiialli rendered unconscious 
by the initial blow recoiers. consciousness 
for a lime and then again lapses into coma 
The period of consciousness, called the “free 


picte. Jacksonian convulsions, beginning in 
the face or arm. are frequent. Bradjeardia. 
increasing blood pressure and Chcjnc' 
Stokes respiration may accompany the seC' 
ond period of unconsciousness. Ercqucnlh 
the pupils are unequal, the larger located on 
the side of the hemorrhage. Generally the 
deep reflexes on the hemiplegic side arc in- 
creased. the Babinski sign is positive and 
ankle clonus is present. The spinal fluid, iisu' 
ally under increased pressure. Iheoreticallj 
should be clear, but at times oozing into the 
subdural spaces giies a blood.v tinge An 
epidural clot forming oicr a silent area 
may be overlooked, and fulminating tjTJcs 
are known in which death occurs before sur- 



Rj 131 —Linear fracture crossing the metiin^al groove, a frequent cause of extradural hemorrhage 


interval.” vanes from minutes to hours, 
rarely lasting several dajs During thi> in- 
terval the patient mav have headache and 
tenderness on the side of the hemorrhage 
attributable to separation of the dura from 
the inner table of the skull Slow but mas- 
sive bleeding gives signs of contralateral 
motor weakness Usually this begins in the 
face, extends to the upper and finally to the 
lower cxtrcmit.v and is due to encroachment 
of the enlarging clot on the motor cortex. 
Attention is again called to the difference 
between this tjpe of slowlj developing hemi- 
paresis and the rapid hemiplegia resulting 
from extensive cortical contusion or lacera- 
tion In the latter the hemiplegia is not only 
sudden but usually flaccid and more com- 


gical treatment can be instituted. .\s a rule, 
however, the clot Is disclosed bv subtem- 
poral exploration, its removal accomplished 
and the bleeding controlled (Fig. 132). 

Subdural hemorrhage results if the men- 
ingeal vessels are lorn on the under-surf.sc.c 
of the dura. More freqiicntlv it is sccondar.' 
to subarachnoid bleeding. Although located 
prcdominantl.v over the parietal or temporal 
lobes, it may appear elsewhere. Clinicallv. 
it closely resembles epidural hemorrhage. 
The signs and sjmploms, however, are ti'H' 
ally more fulminating, and the “free inter- 
val” may be absent. The clot varies from a 
mere film to a coagultim several centimeter* 
thick It is dark and of currant-iclly con- 
shicncy. Although the clot is easily washed 
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from the subduril space operation pro\es 
Jess eiTeclnc tinn m the epidural t^pc bo 
cause of the rapidilj of tlie bleeding 
Subarachnoid hemorrhage presents no 
cbanctcrjslic cJinicaJ pichire and mas be 
small or extensive ^Mion blood scops into 
the subdural space stiffness of the neck on 
flevion develops but there is JjllJc restriction 
on rotation phenomena due to memnucal 
irriinljon bv free blood The neck is sliffcr 
whenever the fluid is under increased tin 
Sion A bilateral positive Ivirni^ sij^n is pro? 
ml Tluse patients usiialU comatose nu\ 
show manj of the signs and svmploms de 
''Cribcd under contusion (Fig 124) 


as decerebrate rigiditv The entu-e bodv is 
stiff the arms arc extended and rolateel m 
ward with the wrists (Icxtd and the rigid 
l«^s arc txteiukd with pronation of the feel 
This attitude dc«ignalial the flipper posi 
lion rt>^mb!cs llu. figure of a seal TIic 
clinical coiirsL marked b\ sweating a rapid 
pulse JivfHrtherniia and Chemc Stokes 
breathing often tmU fatalh (1 ig I2a) 
Chronic subdurtl hematoma (pachj- 
meiiingitis hainiorrhagin inftrna traumat- 
ita or encap'.ulated subdural lieinorrlngc) is 
a distinct entitv It nnv appear at am age 
Cases have been seen in patients from «cvcji 
to ninctj vears of age The prcliminarv m 



Subcortical hemorrhages possible anv 
where in the brain siib«laiict are frequent at 
the juncliou of the grav and while mailer 
In size Ihev \ar\ from a kw i iilliiiiiUr> lo 
5 cm or more In the region of the motor 
area or intern il capsule Ihcj cause contra 
lateral aUernaling hcniiplegn ^uch hemor 
rhages iiulicile brain injiirv abvavs st\irt 
and often fata! Occasion ilK U is possible to 
explore nnel remove large subcortical clots 
more often thev ire not amembh lo sur 
gieal treatment Hemorrhages into the inul 
bnui or hram stem arc generallv nfcralih 
to fracture of the middle or i>osltrior fossa 
Tlwv gvxc a eUafvctcci*-tic pve.lvvte ktXQwa 


jurv perliaps trivial and forgotten inav 
have been no more than a bump on lh« 
head or a plavful blow in a game Often il 
follow- severe injurns mvoKirtg fraeliin of 
Uie skull llemorrhagi progresses slowlv, 
iisiinllv weeks or even months ]nss before 
major svmpfonis appear It is often con 
fused with I ram tumor ns clmieallv it sng 
gists a grndiialh imrtasini. mlrnrrnnnl 
pressim Tile svmploms are irirgiihr in pro 
gression variabihlv being on of tie cl lef 
rliaracten<lics Ile-vdache lute rmitleiil but 
growing ill iHilh scveritv and freepimcv an 
outstanding romplaml nnv 1k* greater on 
Ihe <ie1 of the lesion NnU'ra an I vonnling 



32G 


THE NERVOUS SYSTEM 


occur Msion is disturbed and the disks *ire 
frequently choked Restlessness perversity 
negatnism md untidiness are familiar and 
conspicuous features Mental aberrations 
provide the excuse for committing such pa 
tients to asylums 

Localizing signs are few Occasionallv 
Jacksonian convulsions homonymous hemi 
anopsn aphasia or mild degrees of motor 
weakness occur Increased contralateral 
deep reflexes and a positive Babinski sign 
mav be found The percussion note oier the 
calianum is frequently heightened on the 
side of the hematoma If anisocoria exists 
the larger pupil is on the side of the lesion 
The spinal fluid under increased pressure is 
at times xanthochromic with its globulin 
content augmented In late cases the fluid 
may return to normal in all respects 

The hematoma usually unilateral seldom 
bilateral may attain an enormous size cov 
cnng the enlure frontal with part of the 
parietal or temporal lobe It is surrounded 
by a neomembranc having an opaque outer 
and translucent inner surface The outer 
membrane attached to the undersurface of 
the dura has a reddish brown appearance 
resembling the surface of the liver It con 
sists of organizing granulation tissue con 
taming large mesothelial like spaces The 
thin translucent inner membrane covered 
bv mesolhelium is freely movable over the 
arachnoid The hemorrhage is venous com 
mg from pial vessels or longitudinal sinus 
radicals Bilateral hematomas mav follow 
rupture of these radicals The contents of 
the sac vary Earlv cases show uncoagulalcd 
blood or black clots floating in dark green 
fluid As the clots disappear the fluid be 
comes xanthochromic In long standing cases 
the fluid content mav be clear as water 
Some small hematomas perhaps absorb 
spontaneously but the majority terminate 
fatally unless relieved by operation 

Treatment — entriculography localizes 
the lesion when clinical methods fail Treat 
ment is accomplished in one of three wavs 
(1) emptying and removal of the sacbv an 
osteoplastic approach (®) evacuation and 
partial removal of the membranes bv sub 
temporal decompression (S) washing out 
the contents through multiple trephine 
openings The membranes need not be re 
moved 


Subdural Hydroma (meningitis sero«a 
circumscripta traumatic serous meningitis) 
— Uter certain injuries the ruptured arach 
noid membrane allows the cerebrospinal 
fluid to escape into the subdural space 
where it cannot be absorbed This mav take 
an acute or chronic form In the former the 
fluid IS free in the latter it becomes encap 
sulated bv a thin translucent membrane 
Virchow may have had this m mind in de 
scribing bvdroma of the dura Its symptom 
otology is almost identical with that of 
chronic subdural hematoma A large pocket 
near the motor strip will cause contralateral 
hemiparesis or hemiplegia In acute cases 
exploration reveals a sweating arachnoid 
wUh an excess of fluid pocketed between the 
sulci The fluid spurts when the dura is 
opened and posloperatively drains for sev 
oral davs In chronic cases one encounters 
a sac of clear fluid surrounded by a thin 
membrane The condition occurs less fre 
quentlv than chronic subdural hematoma 
Favorable results follow operation 
Traumatic pneumoccphalus (intracranial 
pneumatocele or aeroccle) a condition «ig 
nifv ing the presence of air in the intracranial 
cavity occasionallv follows a skull fracture 
which communicates with one of the para 
nasal or mastoid sinuses This creates a por 
lal of entrance for air which may occupy the 
ventricles subarachnoid or subdural spaces 
or even penetrate the brain substance The 
air mav enter immediately but more often 
Its entrance is delaved for davs po«iblj 
weeks The fracture usually crosses the pos 
tenor wall of a frontal sinus or the cribn 
form plate The subjacent dura being torn 
and the frontal lobe softened a direct route 
IS provided for the passage of air into the 
intracranial chamber Coughing <!neezmg or 
anything which raises the pressure m the 
paranasal sinuses above the existing inlra 
cranial pres'mre brings this about Cerebro 
spinal rhinorrhea is frequently present The 
air IS most often pocketed in the frontal lobe 
Entrance of the air causes terrific headache 
Roentgenograms graphically show* tl e air 
Sometimes the patient shows irritability or 
disorientation or is subject to delusion® 
Strangely tlie fistulous passage exhUuls now 
and then a ball valve action freelv admit 
ting a r but blocking its escape A compar 
able situation occasionally follows when a 
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fncture comtnunicalcs \nlh the mnstoid 
cells Roentgcnogr-inis should be frequcnll^ 
repeated to ascertain whetlicr the nir is in 
creasing or absorbing 

Esidences of meningeal irritation «uch as 
stiffness of tlie neck retraction of the bead 
and a positne Kernig sign at times appear 
The cerebrospinal fluid may be under m 
creasctl pressure the cell count augmenletl 
and tlie globulin content abose normal 
Leukocjtosis may exist Occasionalls bacil 
lary meningitis due to staphs lococci strep 
tococci or pneumococci mas dcsclop 

Trcatmetit — In approtimalcb 40 ptr 
cent of the cases recQ\er\ is spontantous if 
the patient is kept absoluleU xerumbenl 
and quiet He should be cautioned against 
coughing sneezing or straining at stool lie 
should not feed himself The absorption of 
air and closure of Uie fistulous tract will be 
indicated bs the cessation of bcadacbe and 
of cerebrospinal rhinorrhta In some cases 
operation is necessars to free the brnm of 
nir and to close the rent in the dura Grati 
fMtig results arc usuafis obtained Rccoser^ 
has followed operation esen m the presence 
of bacillary meningitis 

Pneumatocele cranu is rare Here gaseous 
tumors appear beneath the scalp following 
skull fractures which communicate with the 
paranasal sinuses The faNoritc location of 
the air identified bv crepitation of the tis 
sues IS the frontal region it has nl«o been 
dc«crihcd o\cr the occiput or •vertex As 
with traumatic pncumoccplmlus coughing 
or sneezing ex iggcrutcs the lesion An appro 
prinle bandage should be put on occasion 
alb operation is required to clo«c the sinus 
tract 

Arteriovenous Ancunsm — In approx 
imatciv 70 ptr cent of the cases of basd 
fracture the l>odv of the splienoid lione is 
involved Under such circumstances an ab 
iiormil opening or arteriovenous nnciirvsni 
between the wall of the internal carotid and 
the cavernous simis is not an nllogclbcr un 
expeclwl complication This occnsion> a rc» 
vcr«il of the flow of arterial blood into Iht 
cavernous sinus The Iwickflow dilates the 
cavernous sinus and its comtmmicaling 
veins particularlv the ophthalmic The 
oneurvsm is usuallj umhtcraJ verj nrcl 3 
bilateral and its dtvtlopmcnt i> either rapid 
or slow Stabbing kniftlike pam centered 
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bihind the affcctctl evtbill and acccntuititl 
b\ n change of position iiiav b< the initial 
svmptom Pul ating exoiihtlialmos occurs in 
most cases (Pig 13J) This together with an 
audible bruit and a hislorv of iiiad injurv is 
pathognomonic of arteriovenous aneurv<ni 
Dilatation of Ibt veins of llio upper lid fora, 
head and temple occurs The sckral vessels 
become greativ engorged the optic ilisk bo 
comes choktd and vi«ton is affected In one 
of nasal hcmianojisia bhndne^s cotihl 
be produced tcinporirih bv comjirc sion of 
Uic jugular Veins Itmporal hemianopsi'i 
central scotomas and total blindness have 



laa — P Uni nu eiopllhBtrw tswnitsry to mr 
aneur m npfrol nc * stuff fnt^ 

turr Tf c rwj bthnl w a{ peared Iwo m* nllut aflrf lh«* 
in)00 '‘oIp ll r 1 1nlal on nf » jurf 1«1 Trint of the 
forr^a } awl eyeT t ^ I »! net I rw I *a» a k! 1>J>* 

Ivcen de 'scribed I imitnlinii of cxtraocnlar 
movements mcrcascs w ifh the exophlhalmos 
Diplopia 15 frequent Chcmosis and coriua! 
vileeration ma> occur 

A bruit varviiig in intcnsifv from a soft 
murmur to a distressing roar and svnehro 
Hiring with the pulse !•« niubble to tl c pa 
tient Perceptible to the naked car the 
M>uml becomi s \ erv loud w hen a «ti Ihoscopt 
Is placed over the adjacent temple or ivehd 
It call be sloppial or giaatlv diimni«he<l liv 
compression of the eorrc'fxvnding common 
carol«l arterv A convincing demonstration 
of this fact IS iisiU sectirix! when a »lrlho- 
«cope IS placcel over the upinr lid ll e tern 
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poral pulse felt and the carotid arterv com 
pressed The bruit and tempor-il pulse dis 
appear simiiltaneousK Compression of the 
juguhr ^ein alone tcmporarilj increases 
both the bruit md the exophthalmos 
Treatment — ^An arteriovenous aneurism 
rarelj heals spontaneous!} Patients so af 
fected must be quiet The accepted treat 
ment Itgalion of the common or internal 
carotid is not without risk as contralateral 
hemiplegia mav result in middle-aged pa 
tients Digital or mechanical compression of 
the carotid artery should be tried experi 
mentallv to determine what effect later liga 
tion is hkel} to have on the collateral cere 
bral circulation ^Mienev er the t esse! can be 
compressed for an hour without causing 
headache contralateral weakness or tingling 
of an extremit} operation is permissible 
The safest procedure is primar} constriction 
of the vessel with fascia lata followed later 
bv complete ligation Sometimes tliromboscil 
orbital veins must be removed later 

Sequelae — Convulstie atatet follotctng 
head injury Convulsions are rare immedi 
atelv after head injuries when present the} 
ore usiialh general though focal attacks are 
not unknown The jacksonian tvpe usuallv 
indicates irritation of the contralateral 
motor cortex Its causes include laceration 
bleeding local edema and the presence of 
embedded foreign bodies The etiologv of 
general convulsions is less clear Some pa 
lienls with a lowered threshold have con 
vulsions from minimal stimuli which ordi 
nanlj would not start an attack The occur 
rence of decerebrate rigiditj soon after an 
injury is of ‘serious import as it indicates 
damage to the midbram or brain stem 

Post traumatic ep lepay descrilies a stale 
in which convulsions develop after a brain 
injur} Focal or general the attacks are not 
infreqiienllv delavcd until months or vears 
have passed Enccplnlographv usuallv shows 
areas of cortical atrophv and enlargement 
of the lateral ventricles Wien drawn b\ 
scar tissue toward the cortical surface the 
ventricle is said to be wandering Dense 
adhesions deep bi tween the damaged brain 
tissue and its covering membranes often oc 
cur TJie cicatrii need not be near the motor 
area to initiate convulsive attacks How 
ever its proxiniit} to this area to a large ex 
tent governs their frequenev 


Treatment is unsatisfactory The attacks 
to a large extent ma} be controlled b} 
plienobarbital and the proper regulation of 
the diet activit} and habits of life Exten 
sive removal of the scar has been advocated 
on the assumption that large operative cere- 
bral defects subseqtieiilh fill with fluid and 
prevent new cicatricial formation 
PostcoRcitssionaf state a term currentU 
used to describe a late train of s}mptoms 
following head injuries presents these prin 
cipal features headache dizziness weak 
ness vasomotor mstabilitv irritabilil} 
memorv and dispositional changes sleepless 
ness fear worr} and transient ocular dis 
turbances The organic and ps}chogcnic fac 
tors involved are difficult to differentiate As 
might be expected compensation insurance 
has brought the psvchogcnic factor to the 
front ^^hen it becomes dominant the con 
ditton IS described as a post traumatic neu 
rosis traumatic psychoneurosis ps}chasthe 
nia or h}stcroneurasthcnia It seldom oc 
curs in children 

Tie intcnsit} of a neurosis bears little 
relation to the sev erilv of the original trauma 
With trivial head injuries patients develop 
severe neuroses and vice xeraa Verv hu 
nianlv some persons exaggerate their s}mp 
toms in the hope of increasing their financial 
reward A neurosis seldom improves if a law 
suit IS pending After a sati«faelorv settle 
mcnl the psvcliogemc or intentional part of 
the svmptoms usuallj clears up leaving the 
organic basis which raa} or mi} not disap 
pear Such patients are excetdingl} diSicuIt 
to treat Cooperation of the famil} and of 
the emplover m providing a suitable occu 
pation goes far toward favoring rceoverv 
but unfortunate!} this is often impossible to 
secure 
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The term “brain abscc«s” ustinlh ineliKlcs 
nil inlncrnnnl ab«cc>«os «htch nin\ be ct- 
Indiirnl subdural or intrnccrebrnl Bnlrn- 
dural ab<ce<s in not common but occurs 
ulien nn jnflammatorv process of llic skull, 
nccc««ors nasnl smtiso middle enr or mns 
loid 1^ arrested b,\ llie durn vi that pus 
flccfimuHlcs betHoe/j Ihc bone and tbc dura 
Subdunl abscess begins as small arens of 
circiiinscribcd mcmnsitis but mas extend 
over an entire benii^.pliere or even over a 
hrpe part of both hemispheres ‘IJllimslclj, 
if no treatment i« in>tiliitrd Ihc pus Inrnks 
through till limiting mcmtirant and n puni 
lent memnciti> cnciics Intmcercbnl abscess 
nn\ occur in nn\ part of tbc brain and is 
tisinlh <ccondsr\ to infliminstmn of idji 
ttnl sirucliirc'' but the orgini'm ims be 
ismod through the blood from a di*lsnt 
I>oinl of mfcetion Thc«e nb ecs*il^ mnv l>c 
«inclc or multiple 

ElioloffR. — Tht common etiological fac- 
tors arc (1) osteitis of tlie «knll (•?) fnc 
turcs and gunshot wounds ('}) tnnammalion 
of the accessors msa! <mu*es middle ear or 
mastoid and (4) siplicimta and pvemia set 
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ondar^ to inflammalorj contlitions in otlier 
parts of till bod\, particularh of thi lungs 
and pleura 

The organism present vanes prcatlv, but 
iisualU one of the common pvogcnic tv pis is 
found in smear or in culture Gas forming 
organisms art occasionallv found Their 
presence is su<i>ecfc<J hv the escape from 
the wound caused l)v a compound skull frac 
lure of thin, foul smelling jni'^ and gas but 
the presence of the gas mav be deinonslratcil 
in roentgenograms In 1938 I reportetl two 
such cases with a review of the litiratiirc 
The roentgenogram in one of the<c cases is 
shown in figure 134 

Pathology — Fxlraitunij ahtres* erro^ nhrj) Jbjrk 
eaing of llie dura praveatf U»e miens on of put Ikv 
yond the nicnibrane \s Ihc pus aroimnlatr* ihr dura 
IS scparalo! from llic skull Tl rac Bb«<r««ra nrc gen 
cralK ecs&ilc OcrnsionaJU the dura mav rrmain at 
tschcsl lo lltc skull cxrrpt over « imvll am «1iirb 
•lowly bulges inlo tic craiiud cant) active prolfcra 
lion prevcoting rupture Tl e mult is llic formsbon of 
an abscess wiUi a firm maII atUdird to Uic siirrounJ 
mg dura by a small stalk 

\ smatl extra lural arrutnulation of pii« is an im- 
portant stage in the formation of an introccrebrnl nl>- 
•ccss Dunng t!u ilagc the dura licmmcs frmlv ad 
berent to the p arar! noi ! an i t!c ui> tTlying cerebral 
cortex IS cdemalotis If the dura become nccrrlic Here 
IS an evtcnsioii of pus into llw o! matous cortex fol 
lowed bv »uppurul»on These changes in tie meningc* 
uilimatciv form tie alxrss utalk mmccling tic ong 
mat »ile of infrcl on mlli the mtraorretral al»eeas 
TIus Iberefnre is an infection of tlie Inn b> d rrcl 
extension from the primarv focus Tte d rre I roBPCc» 
lion may lie absent when tie infecton has react e<I 
licbrain throiigh a blood vessel Irrespcrtivc liowevef 
of wheffer t/c irfnfton cr’acftet fAc Irwtrt by tf rect 
extenson or through (he nreufatmn from nearby or 
distant foci tie resiillant rsacU n on the part of the 
I ram u It e same Thn reaction ronsists of I v'lierrmia 
siith a varying amount of nirma an 1 n locsl red sup- 
furalion (Flp 1S.») New rap Ibnes are formeil in lie 
area with alnkinp rafn I tv Fram tlie bloo>] vessel 
walls Glrolh»«ls wan Icr into the ficll nn I are most 
important in tie formation of the alisrrss wall which 
m tie favnratte cases cnlirrK eimirpscnbes the inflam 
matnrv | roer« (Fig ISC) 

S^mptomitnlogv. — The signs nnd svmp 
lom« of brnin absei«s nrc first (hnsi of 
infiTlion fnllnwtd liter bv rvidence of m 
cm«c<l iiilrnernnnl pressure lUndirhr ii a 
\crv ronstniit complnmt niid thouch it nnv 
be inlcrmiltcrit, is present in ill stages 
Vomiting IS Bssocixti'vl with the headxche 
bill xaries with the degree of mcrvvied in 
Iramnnl pn’-<urc except in the n*e of a 
ccrelwIHr ibsress in whnb ii orcurs ns an 
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THL ^ERVOUS SYSTEM 


early imtatne sign The pulse rate during 
llie earl\ period is usually rapid but is al 
most m\'iri‘ibh slow after the encapsulation 
of the abscess Comulsne seizures are fre 


capsulation The temperature range is like 
wise high during the first stage and low 
during the second In the beginning cerebra 
tionisslow and there is gradiialli increasing 



Fig tSl — LaUtil ww of t\v\\ 8l^o'iOIVg a. small dcpte***!! (ra-’rocnl of bone (full ih ckness of skull) at ( 
and a 8 n^le large bubble of gas at 0 iQ ao anderbnng abscess of the par ela] lobe 

quent in the earU period and mas occur at stupor leading to coma in the second stage 
any stage Thes ma> be focal or general in Delirium seldom occurs unless there is asso 
type depending on the site of the lesion cialcd meningeal inflammation 

The optic disks mat show slight changes as The clinical course of the disease there 



Fic 135 — S pp inil re encephabt s before the penod of absrrss srall forraaton 

a result of cerebral edema m the earU stage fore maa be dnided into three sta"c 
in later stages a high grade choked disk with first diffuse infection miohing a limited 
hemorrhages is the rule Leukocytosis is area of the brain or brain and meninges 
present but disappears after complete en with OMdenccs of systemic infect on — cleio 
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tiou of temperature rnpitl pulse nnd leuko 
cjto«;is with or wjlhoiil focal ncurolo^'ical 
sioOs Headache and \onuling and fre 
quenlly mu<=clc IwUcIungs and even coiiaul 
seizures maj occur The optic disks 
show little or no chanpc roHowing (he m 
lasion the infection mn\ spread rapidU 
through the brain or mtninges or maj lie 
encapsulated The second stage that of on 
capsulation is afebrile and ■without other 
cMdencc of s\slemie infection Signs of in 
creased intracranial pressure hcndaclu 
\oniitiiig slow pulse clinked disk and 
stupor with or without localizing sicns dc 
pending on the location of the abscess char 
nclcnze tins stage In the third or terminal 
stage the abscess if nnlrtatcd produces fatal 


clinical cwdence is in /as or of a brain ab 
scess and is onis performed when there is 
reason to behc\e the infiammation is mcnin 
goal Serous incimigilis can iisualU be dif 
fercntiated from abscess b\ the absente of 
scaore pressure ssinplonis in spile of an 
extreme degree of chokcil disk with impair 
nient of si«ion Tin reason for the absince 
of pressure semploms m cases of serous 
meningitis has never been siii«factonl\ ex 
plained but it is a fact that the patient docs 
not have headaches m spite of the high 
cerebrospinal fluid pressure choked disk 
and loss of vision 

Infective sinus throniJiosis is characterized 
bv intermittent fever chills general malaise 
proalritton rapid pul c and riNlIc\sncs 



pressure svmploms or the capsule ruptures 
with the escape of pus into the meninges 
venfnehs or brain snhslaiico \f(cr the nip 
ture the course is again a febrile one 
Differential Diagnosis — The initial 
course of a brain nli«ccss maj be so similar 
to that of purulent meningitis that differcn 
liation IS often imi>ossibIe during Ihc first 
few davs However the progress of «vmp 
toms m meningitis is nnich more rapid than 
111 brain abscess In meningitis irritative 
"■i^ns prcdommalc while even in the carlv 
stage of an abscess the certl r il cdima in the 
neighborhood of the infection vnll probahlv 
produce some signs of pressure and as the 
condition approaches the sceond stage the 
pre'ssure sjpns 1 rcome much more marked 
lumbar puncture oiild be avoideil if the 


During the afebriU phase the s^ mplnms an 
slight or cnlirelv nb cut Iiiinliar piineliiri 
and a Qfiecken<ledt test mav be ncres«ttrv 
Gridciiigo’s svndrome is chnrnctcnstic and 
should not be confuscel 

Onlv the second stage of an abscess <nn 
he confused willi Ih it of a brain tumor The 
progrtsb of svniptonis m (he case of an ah 
scess IS often much mon rapid than in the 
case of a tumor A patient with n brim ab 
scess Hsiiallv gives u histon of cerebral 
trauma or a primary focus of infection A 
ventriculogram mav be ntcessnrv but !•» not 
without danger brcniisc o' tlie trndenev of 
ab cesses to rupture into the ventricle or 
stibariLhiioid sjnee 

The historv of n-renl trauma mav male 
n elifTonnliation between hcmorrl age an 1 
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abscess necessm Subdural hematoma Tnth 
pressure svmptoms some weeks after cere- 
bral trauma ma\ be \err confusing One 
must depend on the history and progress of 
sjmptoms but needle etploration through a 
small opening of the suspected area max be 
necessarj 

Treatment — The sulfa drugs and peni 
cillin are now xaluable adjuncts m the treat 
ment of brain abscess The use of these 
drugs howexer has not greath changed the 
incidence of brain ab«ce«s for in the cour<e 
of infections of the ears mastoids and acces 
«orx nasal sinuses and m osteomxeJilis of 
the skull brain abscess dexelops in spile of 
the emploxment of these new drugs m treat 
mg the primarx infection Likewise meta 
static abscesses of the brain still occur as 
the result of blood borne organisms particu 
larh m suppuratixe lesions of the chest 
caxitx The use of the drugs in open wounds 
of the skull has doubtless dimimshod the 
number of brnm abscesses following skull 
trauma The xvork of Pilcher demonstrates 
howexer that care must be exercised in the 
use of these drugs xxithin the cranium as 
thex produce a certain amount of irritation 
It IS xerx improbable that the drugs haxe 
anx influence upon the growth of organisms 
within the capsule of well walled off ab 
scesscs but in the earlx stage when the 
infection is difi^use or m anx stage xrhen 
there is spread to the meninges their xalue 
has been xrell demonstrated 

In spite of drugs abscesses must be allowed to «n 
capsutate and then must be dra ned Dra nape can be 
Bccoroplstwl tl rough au open ng I to cm m di 
ameler Care shoul 1 be exercised to aro t un lue trau 
mal zat on of the aliscess wall Through the opening a 
small blunt pointnl cannula is passeil in a search for 
the abscess If pus is foun 1 the nenlle »1 ouM be nn 
meilaleb « tl drawn so that dra ns can be inserted 
into the d stended cavity The t>pe of drainage mate- 
rial vanes but most operators prefer one or more small 
rubber tubes Two orduiarv thin walled Carrel tubes 
wJ cl lave been spit along their cnl re length and 
made pointed at the end can be seized m a small 
bavonet forceps an 1 pasle«l gently into lie cbtiIt 
Pus w 11 exu le U rough an I aroun I the tubes an I tl e 
cavilj will be slow'b evaciateil The lubes wiD temain 
m pos ton w tl out sutures TI e sIlih wound is small 
and sloull not be sutured The tubes shoul! project 
about 1 cm from the outer surface of the sroun } and 
the dressings shoul J be places! around these projecting 
ends thus avo d ng pressure of the orerlj ing dress ngs 
If lubes ate propetK placed in the cawty and care ts 
exerciser! in the dress ng they will rema n is place 


ubIjI the suppuration ceases which may be several 
weeks They are gradually shortened after lie first 
four weeks by cutting a fe \ m llimeters from the outer 
end of the tube Ilv U w method there is a m mm im 
scar at the s te of the abscess 

Mosher for many vears has surcessfull used a wire 
ganw mesh lube King advised unroofing tl e abscess 
bv removng lie bone and cortex overlving it Dan K 
fwefers s mple aspirat on witho it Ira nage one or more 
aspirat ons being necessary 

Complete removal of tie abscess is poss ble onl\ n 
excepttona! cases and shoul I not l>e un lertnken as a 
tontine measure 

Prognosis — The progno i*? m n case of 
hrim abscess depends on the location of the 
lesion and the txpe and xirulcnce of the 
cnusatixc organism Multiple abscesses are 
uncommon and xerx difficult to cure Ab- 
scess of the temporal lobe scconclarx to olilis 
media is the most faxorable xvhile ab ccssp 
in the frontal lobe offer a greater problem 
in drainage and arc less faxorable Cerebellar 
abscesses dram well but the rapid progress 
of the condition often produces serious and 
exert fatal disturbance of the brain stem be 
fore encapsulation occurs Peep seated ah 
scesscs are often difficult to dram offering a 
poor prognosis \ superficial lesion at the 
site of a depressed fracture is faxorable be 
cause proliferation of the indnxcn remnants 
of the dura often produces firm encap ula 
lion Intracranial extension of infection in 
oslcomjclitis of the skull still remains a 
serious lesion in spite of the faxorable influ 
ence of sulfa drugs and penicillin 
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TUflIORS OF THE BRAIN 
Tumors of the brain vhicli for practical 
purposes include all inlracranml nciv 
pronths are hr more common tlnn is gen 
erillj reali?C(l Thej constitute nearlj 2 per 
cent of all tumors found at operation or 
nutopsj It 13 seldom realized that tumors 
of the brain arc much more common than 
cancer of the stomach and that the prog 
nosis on the whole is belter In fact mans 
inlratrnnnl new growths can be treated b> 
modern neurosurgical methods more sue 
ccssfullj than can most of the tumors found 
elsewhere Farli diagnosis will grealU in 
crease this fisorablc percentage 
Brain tumors mav be roughU clasaifictl as 
follows those arising from the coscrings of 
the brain such as the dural mtnmgioma 
those dea eloping in or on (he cranial ncracs 
host exemplified bj the acoustic neurinoma 
and the optic ncrae spongioblnstom i polarc 
and those origmaling in the brnin lissiu as 
fCic aanorrs gi’ionias sarcoma faJfcrctrfoma 
gumma and mclaslatic lesions 
Sjmptoms — ^Tlie s\mploinatolog\ is ex 
cetdingU aarmble and dtpiiuU on a number 
of factors the chief of which arc the loca 
tion extent rati of growth and tape of 
tumor 2 he so called classical symptoms arc 
simpK those of incrcasid intracranial pns 
sure and mas or mn\ not be related to the 
factors just hstctl Those sjmploms of 
slowly increasing intracranial pressure arc 
in the usual ordtr of sequence headache 
nausea amiulmg and msii d disturbances 
Focal symptoms with or without eyidence of 
increased pro tire may be prcsinl deptnd 
mg on till location of the tumor These nn\ 
consist of jneksonnn epileptic attacks 
weakness or pnndssis Minlal change mas 
he the imlial s\niplom and in a k«um m the 
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frontal lobe mav predominate througlmut 
the course of the disease 

Ihc } eadache is of little locdiring yaluc 
m the case of a cerebral tumor but in n 
cerebellar lesion the headache is predom 
inanlK low occipit i! There may he aUo 
frontal headache associated with the pain nl 
the back of the head and upper part of the 
neck A tumor abosc (he (cnloriurn irre- 
spective of its location frequinlly produces 
bilateral frontal headache The pain necom 
panving a parietal or temporal lobe tumor 
occurs somewhat more frequently on the 
side of the lesion but the incultncc is pol 
sufTcicntly high to be of definite localizins; 
aaliie The headache is usually described as 
dull throbbing m character lasting for 
hours and occurring almost daily Some pi 
lients complain of practically conlimious 
headache winch vanes in intensity Bonding 
over nr exertion may greatly intensify the 
pain Vs a ride the headache is not rebtyexi 
by vomiting 

Aflutto and loimtinq are a comparatively 
late mamfestahoii of a brnm tumor anil nJ 
wajs indicate an inercise in tlic inlracraiinl 
pressure Those gastric symptoms wlicii not 
easily cxplnmcd otherwise should ilways 
raise the suspicion of an intracranial tumor 
This IS particularly true in thihlrcn m 
whom nausea and vomiting lasting more 
than two or three days is almost nfwnvs dut 
to inenased mlrncranial pressure It is sms. 
prising liow frequently this possibility ^ 
overlooked and the lonsiN and apj endjx 
nffAowgft ofhcrwrsc svnipfoin fric irre fe- 
moved m the Iiopt of giving relief NnuscA 
may not bt followed by yomitiiig m the 
early cases but ns the prissnrt nureasi^s 
vomiting willioul iiausm is frequently noted 
\t first tlupL IS no dislnitlinn between vorn 
iting due to iiirrenscil intrniraiiial pn« tire 
and that from othtr causes but later il miij 
appear without warning and b<come *0 forci'- 
fiil lint a diagnosis of mereased mtrarraniiJ 
pryssure can be mady Tins latter tvje of 
vomiting IS spoken of n* prnjetlile and not 
infrequently the c\|ul<ivy force is so great 
and appears with such siidbnm^ss that the 
vonutus will be throvin a distance of «e\ernl 
feet sometimes to the great cmbarm'»<mehl 
of the patient It mu ( f c cmpha«irr«l low 
ever that nroicetile yomitine is a relaluelv 
Hie fivmp 
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^omItlng IS frcquentK T 5 «ocnlcd with brim 
tumors 

Vittial disturbances nre of l«o t^’pes a 
gencnl dinunulmn in Msuil 101111% md a 
loss in some pirt of the %i«iial field The first 
IS the result of increised intracrimil pres 
sure causing edema of the optic ner\e head 
from partial \enous obstruction \s the 
swelling of the ner\e head progresses it is 
pushed out farther and farther into the e%e 
ball the actual distance being measured in 
diopters with the ophthalmoscope The swell 
mg of the ner\e head obliterates the normal 
cup and the resulting appearance has been 
designated as dial ed disl The obstruction 
of \enoiis return ma\ also produce wide 
spread retinal hemorrhages Visual acuitj is 
not entirely dependent on the number of 
diopters of suelling but rather on the shape 
assumed The mushroom tvpe of choked disk 
causes earlj Msual loss while the cone 
shaped although measured as more diopters 
of swelling maj not senouslj interfere with 
vision After long continued choking of the 
disks the swelling graduallv disappears 
leaving a jellovvish white disk indicative of 
sccondarj optic atrophv Wicn this appears 
hopes for much restoration of vision are nil 
For this reason alone careful ophthalmologic 
examinations should be made and repealed 
at frequent intervals for everj patient sus 
peeled of having a brain tumor 

Defects xn the visual field occur with tu 
mors of the temporal and occipital lobes 
from prcssvire on or destruction of the optic 
v^*is'\kvov»s “Vm! vw tumors of tlvo pvtuvtaev 
body or adjacent regions producing direct 
pressure on the optic nerves or tracts Pilu 
itarv tumors commonlv press upward in the 
midlino slrctcl mg the crossed fibers of the 
optic chia«m This produces blindness in the 
lateral half of the visual field for each eve 
and IS calkd bitemporal hemianopsia Prts 
sure on one of the optic tracts posterior to 
the chiasm or a tumor m the temporal or 
occipital pole maj produce blindness in the 
lateral half x e the temporal field of one 
ijc and the inner half or nasal field of the 
opposite eve Thi< is called an homonvmous 
hemianopsia and the lesion is ahva>s locatcil 
on the side ojijio itc the hlmdncss This 
tvpe of blindness is frcquintlv unnoticed 
until an automobile accident results from 
failure to see cars approaching from one side 


Tlie mental symptoms are usuallv char 
acterired bv a change m pcrsonahlj forget 
fulness irritabilitv without evident cause 
difilcuUv in concentration somnolence and m 
the more advanced cises slovenliness some 
times to the point of complete disregard of 
the usual personal habits Manv patients 
show great emotional instabilitv cliaraclcr 
ized bv cither undue laughing or crving 
Afarkod fncetioiisness is a frequent svmploni 
in prefrontal lobe tumors 

Diagnosis — ^The diagnosis of a brain 
tumor and even its exact location are not 
considered sufficient In addition it is dc 
sirable to know prcoperativclv the tvpe of 
tumor likelv to be encountered so that the 
best surgical procedure can be planned It 
IS therefore essential for the neurosurgeon 
to be familiar with the natural hiatorv 
svmploms and location which to a surpri 
mg extent are characteristic of the various 
mlncramal tumors 

I cntnculography is the most valuable 
single diagnostic aid m the detection and 
localization of brain tumors at the surgeons 
command Its routine use is not recom 
mended for every case of suspected brain 
tumor but it should be performed whenever 
the evidence of sucJi a lesion is rather defiiuU 
and a positive diagnosis or exact localization 
cannot be made on the neurological findings 
and Ihcroulme roentgen examination There 
IS probablj a morlalitv rale of not more than 
1 or 2 per cent which can be hone llv at 
Iribulcd to this procedure For a stnclh 
slvw^vwsskvc. prwccdvwc Uvv^ vwvv wppawr 
hibiiive It must be remembered that prac 
ticallj cverv patient with a brain tumor will 
die unless he is succcssfullv operated on 
Therefore anj diagnostic procedure which 
will be of material value in making possible 
the succc'isful extirpation of an otherwise 
hopeless lesion even though there is some 
nsk involved is justifiable 

Two local ons for Ibc Ir II opcniDRS are coramoni 
iis«l The fir<t IS loralc<I aliout incl cs atiove an I 
an «<iuai 1 stance bcl nd the top of U c ear TI e sec- 
ond IS ma Ic about inci es aliove the occ p Ud ndje 
and an equal Lila ce from the m IPne Tie wntcr 
prefers the laleml opprooch In ll e majonlv of 
n s ngle IrepI ii e open ng n sufTc ent TI is is penemll. 
made on the right s He TI e scalp s mntraled w tl a 
local ancalhel c an J a vertical ncis on about 2 inches 
long IS nia !e ll ro cl scalp ojioneiiro'! * an 1 pen 
cran um Tie larger Hood s easels arc rang! I w l! 
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LemostAtji ant! a small s^lf rrtaminif mastoid rctrarlor 
w uv^<l lo lioJd ihc incision apirl The sl^ull is per- 
fornlrtl wilh the Iludioii Imrr and a small incisiaii 
made in the durn A vciitncuhr ncerile is then eare- 
fulN p^'ue^l medtall' into the snitnele Tlie epemh- 
mal Iinmp of Uie hiter offers sliplit resistance ti> the 
jaasTiCp of the ncclle pfneralli iixlienlmi: that the 
acntnclc has liecn imrlieil niid that the ohturator can 
be wallMlrawn The normal aentricle he« ahmil 4 or 4 
era from the scalp Ifj this lateral npprfneh the Ten 
Incle IS entered nt the jiinrlion of the postenor and 
dcsi'enilini: horns with the IxvK of the senlnelc An 
adapter to a short hnpth of rwhJyer tnlKm? w in- 
stanlK attached to the senlnciilsr needle, the tnbinft 
slipped on to a gmdiialeil class manometer and the 
pressure of the fluid note*! ttlule this is not an cssen- 
tnl part of the tcchnie the tlata obtaine<i are fre» 
qiiently useful If the pressure is hiph the fluid should 
not be esacuntrd rapidb Instead, a small amoimt of 
fluid shouhl !>c oltoncd In escape, the tiibinp sliould 
then bo pincheil for a moment and the process to* 
pealcil A too rapid wluclion in ventncufir pressure 
ran\ cause petechial heniorrhaces in the \enlnmlat 
wall Air or otspen is then tlooK injected into the 
senlncle The writer vrefera otjpen because it is more 
rapidh absorbcil Since usinc oxypen it has not licen 
lieccssarj to tap the scntnrle to rchese rapidlv de- 
s^lopinp prcMurc symptoms a common occurrence 
when «ir js used The oxi pen is injected in amounts of 
from 4 to 10 ce, an criunl qiiantitv of fluid being with 
drawn before cnch injection Ki the completion of the 
procedure, the inlwienlnculir pressure shouhl be at- 
niosphene Occnsiooalli it is impossible to withdrasy 
more than I or 2 c« of fluid liccjiusc of yenlncular 
collapse In such cases it is justiflahle to inject first 
S or 4 ce of otjpm and then disconnect the svringe 
allowing fluid to lie forcisl out Quite satisfarlorv fill 
ing of the sentnelea cim sometimes be obtainesl b> 
this method 

The patient's head rests on the occiput with the face 
upwsrd duniig the initial filling of llic sentncic AVhen 
no more fluid can lie obtained the occiput is desaled 
and the head lurnctl from npht to left «eyerBl times 
This nllows the pas to pass into the third an I opposite 
htrral ventncles \n attempt should alnass be made 
In fill one icnfnclt eompfeteb and at Iea.«f part of the 
opposite one Mans errors in llie inlrrprrtalion of ven- 
tnculograms arc due to incoiiiphtr filling Tlie scalp 
innsion is closnl in brers nnd roenteenogranis of the 
head arc made in seseral positions 

EncephahQntvJt arc made hy tlie nijcclion 
of air throupli a lumbar puncture needle 
willi the patient in a fitting position Bv 
this procedure, tin. subarachnoid spice is 
fdlcd witli air, and obstructions m the cere- 
brospinnl fluid patlmaas oacr the cortex and 
in tilt aarious cisternac can be diagnosol in 
most cases \s a rule, tbc acntncics arc not 
ns a\cll filled ns in the pretious pcocedtiTC. 
Rnctpbaloprapbj is a a era u»cful diaCTioslic 
aid in tlit detection nnd localization of •■mdl 
timiors, cspeciall.a tbo«e itn oh im: tlie eorlcx 


Iloaacatr, it is a aerj dangerous procedure lu 
the presence of increaMd intracranial pre'^- 
stirc and should ruaer bt ns<<l when chokinc 
of the optic di*‘ks is pn 'cnt 

The dttirmiii ition of the spinnl fluid prei- 
ture ba mean-, of a water manometer at- 
tncited to the himbir punclurt needle maa 
lie of tonsiderable a able as corroboratia t « a i 
dence towartl the dingno«i« of a brain tumor 
The fluid should neacr In avilhilrawn mii* 
idlj, as in the ordinnra routine bimbiir punc- 
ture for tliagnostie ptirj>o«cs smci in the 
presence of increased intracranial prcsiure. 
Iht lonsds of the cerebellum maa alrcnda be 
aatdgcd downward through the foramen 
magnum, and the suddin nbef of prts«ure 
from below nia> eau«i still further di'loia 
lion This maj produce suddin prc«siiri on 
the medulla aaitli resulting re-piratora fii! 
ure In the prtseme of ihokid disk no fluid 
should be aaithtlrawn b\ lumbar puncture 
Ilottcaer, at limes, chcnucil caamirinlion or 
a cell eoiml is of great mijwrtanct, but not 
more than 5 cc should be withdrawn for 
these tests 

Tm-aTMfNT 

Anesthesia for Intracranial Operations ->TI)«> 
type of ancalhclic lurd for intramninl nperatmns H 
of the utraiHt iinporlanrc Ilhcr chloroform nilrou* 
oxiiJr aoJ eth>li.i)e nil rnwe the mlrarnima] preswirr 
am) mstce the o]s ration romw]«>n liiiglv more ilifTcdt 
TIh. last tiro nlwi intrrav* hfeniing an f caitw rcrchraf 
eongcsliou Aaertin (tnbrometlijlal mhnti sn lineal an 
rtUirsm «lo not ha\c this ilmwluirk am! ccrUmly arc 
the prcfcrahli ancslhflirs to lie iiscit ihmng tic rc- 
idosbI of brain tumoK Most oprratmns of tins It|w 
arc of rcfativrfy bug Uumfion an f a Iwal aiicstiictir 
unless «!i<lincllv imlratfil il<v-« not serm ilrsiran*- 
cill«rr for the pnlicnl* or tJic surgeon'* »rt«snimrt.y 
Ascrlin prmluccs ctccllmt nsnsisii Tl cre is tio pro- 
Gininars cxolemcnl atage amt postoperative nau«ra 
am) somiling are mluml tn a n tmmnm Tlic innih nrc 
of posloprrali'r pneumonia is b1*o grratly mliifsif 
Tlir «lo«c iis«l sanni in iIUTcrml ilnira from PO to 
no mg per hib of lioilv wciglit Tlie aallior jircfrrs 
lie larger fJo«e rreept u) srrv iMnhtalisi patients an 1 
has *ero no harm miilting ^^llh the amallrr aniontils 
It IS frcqiicnlK newwirj- to »upj tcmenl *ilh ctler 
While the amount of rlhcr rrq*''fr<! mav lie relalisTiv 
small it maj 1''“ sufTicicnl to prolore some incrra*e n 
intrarranial pressure \ local ancslhctie use*! poor to 
•he nlrfiinistratioTi of tlte avcttiii i« hipMy rcc»>m 
fnemiol bs some siirp-on* an f is of Ivnrfit m aJloeins 
the iiw of smaller tlo^-s of asertin (Vr*s»onal!r evrti 
s*hcn im mg per t'lo is it*e»l snppbirentarjr fiber 
anesthesia re-piirrs} \s a rule howesvy iJis ran Is- 
•liMonlinueJ as *o«»n as l! e mteoj-la-lir flap b refieete,! 

Fopporlice Mrasures Dunne Intracranial Op 
erallons. — n^e rnitiaurius *<itririi«lratK*'» tf normsl 
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salt solution or o per eeiit glucose during the course 
of a prolongwl intracranial procedure nia> be of great 
benefit m presenting shock and certainly lessens the 
necessitj for transfusions either during the operation 
or immediately thereafter The salt solution or giucoae 
maj be administered intraienoiisI> or per reetum If 
during the course of the operation the blood pressure 
suddenly drops from 50 to 100 ce of 50 per cent glu 
cose can be given intraienousl^ with in most cases 
verj satisfactory results Cilrated blood mav be ad 
ministered Calfeine sodium benzoate administered aub' 
cuLaneouslv or intravenouslv appears to be a useful 
stimulant and some bel eve that it helps reduce the 
intracranial pressure It these supporting measures do 
not hai-e Uie desired effect or if there is undue delav 
m obtaining blood for transfusion the patients head 
Tna^ be lowered but this definitely increases senous 
bleeding and should be resorted to only in dire neees 
sity It IS to minimise venous bleeding that practically 



Pg 137 — Osteoplastic craniotomy for panelal lobe 
tumor The heavj black line is the scalp incision tbe 
broken line represents the bone flap 

all intracranial operations are performed with the head 
at a higher level than the bwb The leducliou in 
venous pressure has led some neurosurgeons to advo- 
cate the sitting position for all cerebellar operations 
General Principles of Cranial OpeTalions— Cer 
tarn general pnneiples in neurosurgical technic are ap- 
plicable to praeticallv all cranial operations These are 
outbning the scalp Rap control of bleetling during the 
initial mas on and after the scalp flap has been com 
pleted the perforation of the skull and the sawing be- 
tween these perforations the preienlion of bleeding 
from the bone dural vessels and great sinuses open 
ing of the dura control of cortical vessels protection 
of the brain from trauma and incision of the cortex 
All scalp incisions should first be outlined with a 
scratch mark before the operative site is draped since 
the latter mav hide important landmarks Cross 
scratches at suitable intervaU are made along the pro- 
poscti fine of inasion so accurate approximation of the 


scalp edg« mav be assured at the completion of the 
operabon A curve is aln-ajs preferable to a sharp 
angle since the blood suppiv mav be impaired by the 
latter Even in curved incisions there is sometimes 
slight sloughing at the cornere of the scalp flap Tlie 
base of the flap is usually much smaller Ihm the upper 
portion but it should be suffiacnllv wide to lasurc 
aderjiiate blood supply IVlien possible, the base shoul 1 
be so placed as to include a large vessel such ns the 
temporal artery Ordinarily the base of the flap w 
made just above or in front of the ear This not onlj 
insures an adequate blood supply but the bone h 
btoken where it » lelalivelj Uun Tlie bone flap is 
usually hinged by the temporal muscle 

tlemostOJit during the initial incision is best accom- 
plished b} digital compression One or two assistants 
place then Anger tips close to each side of the seriitch 
mark and maintain firm pressure as the innsmn h 
earned entirely through the scalp Fine-pointed hemo- 
slala are placed on Ibe edge of the galea at fTeqnent 
intervals usually from 1 to S cm apart These are re- 
flected to either side rolling the galea against the col 
edge of the scalp thus compressing the small vessel? 
IlemostxLs are never placet! directly on the scalp 
since it IS easilv crushed and subsequent healing might 
be dangerouslv delaved A gauze sponge is bud along 
the edge of the scalp and the hemostals are laid over 
this and then tied together in groups of four or five 
Csuallv a toael is draped over tbe hrmostaU to keep 
them in place dunng the course of the intracraoia] 
procedure Instead of hemnstats a special large ikio 
clip can be used approximating the galea and the up- 
per surfvee of the scalp Tliese are espeetall} useful on 
the flap 

Tlie »raip flap including the peneramimi is care- 
fully stripped from the bone and turned downward at 
the ba.«e However the sltachtnent of the temporal 
mnscle IS not loosened Removing the pencraniiini from 
the bone flap does not senouslv impair the nnir tion 
of the latter but does materialU reduce bleeding from 
the bone This is a ven important factor since slow 
bleeding from minute points on the inner si le of the 
bone flap is sometimes a very senou? postoperative 
eoTnplwatmiv Small bleeding pomta wi the vwnei swx* 
face of tbe pericranium and larger vessels on the eiljre 
of the scalp mav be gently desiecateil wvth tlie electric 
current Care should be excrrised to shrink only the 
vessel at its bleeding point and not damage the ad 
yaernt tissue 

Tlie thtfl IS usually perforated with a Hu Ison burr 
using a hand brace Some prefer an cleetneally rlnven 
dnll but the latter iv not much faster except in a v»tv 
thick sk-ull The author prefers a diamond shape*! tip 
for the initial perforation the drill opening bang cn 
larged by the second and third size Hudson bum The 
fourth size w scarcely ever used Bleeding from the 
bone IS controlled with Ilorslev s bone wax Tin W 
pressed into the Weeding po nls and the excess serapal 
away with a penovleal elevator or wp«l awav with 
gauze Small bleeding points on the dura mav be desic- 
cated with the eleclne current or Icrapornnly con 
troTle<] with a cotton pledget tfler the entire senes of 
drill openings has been made the dura is carefully 
freed from the bone about each opening and a G'sH 
saw earner which also acts as a dural protector » 
passed between two holes \ Gigh saw is drawn through 
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and llie Lone cut on a Lc\el slAnliiif; outwan! Fr^ 
ijuent irritation hiIL salt solution facihtalcs ruttins 
arwl keeps the saw cool Bleeding from a saw cut cao« 
not be controlled until after the oslcofilastic flap bos 
lieen reflected For this reason a known vascular area 
in the skull IS cut last To fanlitate breaking the Lone 
at llie liase, a narrow rhanuel ma\ Im. rut for a era 
limcter or two medially between each of the lower t«n 
ifrift ojwnings Tfiw channel mav I* eiil with ver% 
narrow bladed rongeurs or with a I)c^llbls foreeps 
The author prefers pacing the Oigh saw gui le lietwren 
ibc two dnll openings and cutting a groove in the 
inner surface of the bone Tins can be rea<Iil\ done 
without damaging the overliing temporal mnwle b\ 
holding the saw nearly lionsontal No attempt is made 
to diiide the lionc complrteli a romparntivel) shallow 
groove being sutneienl Flit delators are placed tbmugh 
the two upyier dnll openings and the Imie Rap pnol 
upward until it fractures across the bone All blmhng 
points on the bone e<lges are rontrollnl with wav 
Bleeding from the under surface of the bone mav Iw 
quite marked and is fonfrofTwl bj wiping wn into the 
small perforations and along the ebanneU of the middle 
meningeal arten Conlrn! of these bh-eiling pointi is 
often fanlilatcd b> desiccating them with a much 
stronger current than is ased on the scalp or dura 
The ijonc flap iv then covered with gmjrc to prevent 
Uie bone from liecoming unduly dn 
Small Lleeihng |ioints on the surface of the dura arc 
rasih nintrnlKv] hi light desiccation Tlie middle men 
ingral artcr} is divided near the base nf the flap and 
silver dips are applied to the cut cn<ls Bleeding from 
large pnivliionian (rramihlions and from the great 
sninvs mai be conlmllcd b> delicate coagiiUtcon 1-re* 
qiienIK, however, this is not gu/Ticient end thin pieces 
of Cfiuhed muscle should be usc<l There is consi h rable 
danger of rupturing a sinus when attempting to desic- 
eatc It There is aiw the danger of too great Ihrom 
Insis with blockage of lie sinus For these reasons it 
IS Iwliescil that application of small muscle grafts Is 
preferable These are firmlv presaol agimsl the blee«1 
ing points usually liy a piece of moist cotton After a 
few minutes the muscle will adhere quite strangle lo 
the surface of the dura or sinus Oeeasionally it is 
ncccssnn lo divide one of the great sinuses enrh as 
the aiipenor longitudinal or (he lateral An onnsuvl 
diflleiills at once presents itself as these large vessels 
are he! i open bi tniefwn in iJirre direetion* In Ihc 
case of the supennr lonpttidinnl the dura polls laleralK 
on Imlh sides and the fa!* puiN it dowuwani Wien 
It IS ncccssarj to diiide nieh a sinus the dura i-s 
opsneil on Ixilli sides up to the vessel A hemostal ran 
then be plnwl across the vessel nnd adjacent portion 
of the fai* or in the case of the lateral sinus onto the 
IcntoniiTU Division t* made liclween the two ficmo* 
stats Tlie vessels ran then Iw dos>sl bv a ronlinoons 
siiinre of fine silk or the fah can Im cut dose lo an I 
parallel vrith the sintii and the win then hgntd m 
the onhnarv manner OcraKionalU a p^ug of niu«dc ran 
l« forcnl into a small opening in the sinus witboul 
ligilKin of the vessel and vrith the ]iossibiTitv Hat its 
lumen will not lie eomtletdv oLnteralcJ The Urge 
veins m the fah an! tenlonuin as srdl as those «»- 
counterwl m the dors lateral lo the kingitu hnal simt* 
are most resdilr contrallcrl bv cutting tlw dnra and 
apfbirg silier clips to all bleeding points In cave one 
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iloes not vnsh to rut the dura nr its eitensions (be 
large Veins maj Ijc nwlroll-d bv vTry gentJe dcsera- 
tioii O-sing a ball lip and a hdil current Muscle grafts 
ma) also be used 

The dura is oiicncsl in the following manner \ small 
sharp hook is caught into the dura anl the latter de- 
vales! luwion IS made thraugh the dura as it is |>d<1 
away from the uiiderhing cortex It is then gmsi>esl 



Mk Tilt oppraaeli ii»eil for a eereWIar liitnor 



Fig t5!>— Tie oijraacb used for an aeoiislie rirunn 


with fiiw-ltiolbesl thumb f rceps and leH iip as tl"c 
dural Top vs cut with round poinles! Mnssora Many 
aurgeons prefer passing a grooves! ilircstor thrrmth tie* 
initial opening ami then rutting along the grooves! di 
rector with a tlarp knife Tins ran Iw ilone vrr> 
rap Hv the sfirectur isstig nwvrsl forwao! with the 
Lxiife held italionary against it Tlw Pap of dnra ojy 
be InrcTsl in anv «Iirt*fl»iti but | n-feraWs anlmosh 
or p«*stsraot1r as this allows tsr «kis>mprvi»»Qa H- 
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fenorlj, that is beneath the temporal muscle and the 
control of the superior dural vein* ^th silver dips 
Tile cortex must l>e hindled '^ith preatest rare 
Gauze sponpes should ne>er be useil Cotton pledgets 
are u«ed for spongini: and many pfcfcr these moistened 
m saline Small bleeding vessels of the cortex ma) fre- 
quenlli be controlled b\ light pressure with a cotton 



Fig 140 — Approach for piluitarv suprasellar and fron 
tal Inhe tumors 



Fig 141 — Lateral view of the approach shown 
figure HO 


pledget The> ahio mav be desiccated using a very 
fight current so as not to shnnk surrounding tissue 
Occastonalb a small muscle graft may be necessary 
Silver clips arc applied only to cortical vessels which 
are to be dixide.! The brain should be kept moist at 
all times This can be accomplished by protecUng the 
brain beyond the tumor with moistened strips of shert 
cotton Frequent irngatwns of the exposed brain with 


normal salt or Ringers solution is ndvisahle Inasmn* 
whenever possible should lie placed so as not tn cross 
large cortical xessels \essels wl ich must be ifividcd 
no matter how small should first be cither desiccated 
heated with fine silk earned on n curved needle or 
crushed with siher chps Subcortical vesscU are gen 
eralli controlled with silver clips Inasion through the 
corte* and deeper lasers of the brain may l>p wade 
cither with a scalpel or an electric Icmfe The writer 
prefers the latter ^Vhen a considerable area of cortex 
las to be cxnscd to expose a tumor adequately the 
electric loop is especially useful TMth this inslrunienl. 
V>ng ftiin slnps o1 Isratn tissue mav "be removeil npidb 
and with n minimum of bleeding The current must be 
adjusted for the particular tj^pe of tissue being cut 
Very edematous or softened brain requires considerablj 
greater dehidration 

Too melliorls of erponng a deeplv situated tumor 
are cnmmontv used The first consists of a single in 
ctsion earned through all lajers down to the tumor 
with careful retraction of the cut edges The second 
and probabN preferable method except in the rolan 
die area is to uncap the tomor by removal of enrtes 
and deeper portions of the brain over a sufflcienllc 
large area to give adequate exposure Occasionallv a 
tumor can be best treated bv exasing a lobe of the 
brain This is comparatively simple in the frontal re- 
pon as It IS necessary onlv to doublv cl p or iloic* 
cale and divide the veins passing from the fronlat 
lobe to the lonptudmal sinus and dura and to clip the 
vessels on the surface along the posterior border of the 
proposei! eznsion The bmin is then mn«ed vertirnllj 
ju«t anterior to this hne and the few deeper vesKls 
are cl pped as thev ore eneoonlered The ocnpital pole 
mav be exeiserl m a similar manner The sinter pen 
eralK prefers removing the temporal lobe pecemral 
snth the eleclnc loop 

ConlinuMu n$eUon should l<e available throughout 
all bnuo operations If a small metal sucker is used 
sponpDg IS rarely neressarj and an enormou.* amonnl 
of trauma may be thus prevented Small bleed ng ves- 
sels arc caught in the end of the surker and then 
cl pped or the desiccating eurrenl mav be appi cd di 
rectlv to the instrument and coagulation lake place 
while the field is kept dry A pledget of mmstmed rot 
Ion placed at the end of the metal sucker will still 
allow a moderate amount of suction and prevent dani- 
age to adjacent brain tissue choroid plexus or nenes 
Tliis use of a cotton pledget is only appI calde when 
the bleeding vessels are very small or when onlv cere- 
brospinal fluid IS being removed The small sucker pen 
erallv us«l has a d ameler of about S mm \ si ghll 
larger one (3 mm lumen) is necessary at times Icrv 
soft brain tumors as the glioblastomas mav l>c larpeb 
removed by suction For tins purpose a glass tube 
similar in size to the ordinary drinking tube is verv 
s«-\nceable 

The dura is closed with interrupted fine silk sutures 
jlaced about a centimeter apart It is kfl open be- 
neath the temporal mascic when a decompression is 
eons dered necessary However if the dura is infiltrated 
with tumor cells as occurs in practically every tnen- 
ingtoma and in some gfiomas thw porbon of the dure 
must be excised I anotis means of repainng the defect 
have l»een advoeatetl ‘tome split tJie remaining dura 
into two lavers and use the outer lajer as a gre/t over 
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Oic defect OtJipw u*^ a piece of fa<ni lila Carcile 
membrane lias also been rerommenHed Tbe autlior. 
after a xery esteosive esjicriencc, now makes no at- 
tempt to CII in a iltiro} defect and hai ^een no harm 
resulting from contact of the brain with the bone A 
l>*eM*)o<iiim rapidlv forms from wandering cells ono- 
rating m the normal dura, and at a suiisequenl opera- 
tion it is sometimes diiiicnlt to determine which is the 
onpnat and which the hew-forme<l brain eovering Tlie 
osteoplastic flap U then returned In |Knitian and if 
the oripnal drill openings were properl> phecil making 
R icjslonc shaped Ixine Hap and the (tich Mtr e»(s 
base been roa<le wuli the proper besek the bone flap 
will remain scrurely in position In the very llun akuIU 
of chtl'lren or where l>nne has |>een rongeuret) awa\ to 
expose a tumor further, one or more steel wires placp«l 
llirough drill openings m the skull and flap ms\ br 
U5«I to hold It in place Occasiannll.' the bone flap is 
rompletelj removed either lircause it has been cx- 
ttnswely invoUed by the tumor or where a much 
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'The conimonesl «ite is alone the <tipirjor 
longitudinal sinus,, but they may dptcloji on 
anj portion of the dura, fak or tentorium. 
Becau«e of Ihoir usu-illy slow, non-infiltra- 
Ihc growth, the brain is slowly indented. 
The first symptom of the very common 
IKirasagittal meningiom.T is often se»«orj* or 
motor jacksotii in alt.ntks, starling in the leg. 
since this cortical arta is nearest the niidlinc. 
This may be follow e<l by weakness of the leg. 
arm and face in order. Gcncrabrwl epilepsy 
is frequent witli all types of meningioma 
Because the growth is slow and there is usu- 
ally no block of the xciitricular svsitm. in- 
tracranial pressure docs not increase imlil 
edema of the brain develops from mterfer- 



greater diwmpression is ronsuli ml iiec<-««jr% lhan 
would Iw obtained lij a siih(eni|)ornl ifercunpressum 
Under such cirruin»t.inr« ihc dura i« odIj eosemi 
with the scalp flip The incision is elawd bv eareful 
painstaking approximnlKin of the dices of llw pair# 
w»mg flue silk siiliirn pUivsl nlxnil 1 cm apart The 
scalp is then closeii with interrupted silk sutures 

-’IIIMVOIOM4 

The meningiomas represent about 1.3 per 
cent of intracranial tumors. Tliousli oitli- 
narily benicn they inaj becoino sarrtunatoiis 
and display a tendenej to rapid ret urn me- 
These tumors lake their origin from arach- 
tioitl.al cell clusters and ?o arc most frequent 
in those areas where the arachnoidal granu- 
lations are most abundant. 

The mcningiomn i> a tumor of .adult life. 


vnee with ihr venous return. Consequently, 
choked dbk is generally a late sign. 

Meningiomas may arise from the cribri- 
form plate prodiifinc the syndrome of the 
olfarlory groove. Tbi-, consists of nnosmin 
and primary optic atrophy, perhaps nsso- 
cinted with mental symptoms from frontal 
IoIk? involvement. The sells m.av be norTn.il. 
but the roentgcnograni frequently reieals an 
cnostosis just po'lenor to the cribriform 
plate. 

Meningiomas of the sphenoidal rhlgc lend 
to be fiat .and produce inarknl Imny over- 
growth. The symptoms usually indicate n 
tenqraral IoIh* tumor. A unilateral exophthal- 
mos with swelling of the temporal region 
may occur. Menincloma of the tul>erc«lum 
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run m mots s^sti-ai 


sclhe nn\ l)c sji«pt‘clc(] wlicn l)ileni|>oni 
Iicm!n!K)p«n and priimr^ alropln arc noted 
and the rotnlgcno^nni rc\enls n normal 
st!h Mtnnigionn js inicomnion in the pos 
Unor fossa 

Meningiomas arc fairU frcqucnlK calci 
fitd but more important is llie tione change 
in the o\trl\mg skull This nine consist of a 
markedly \a«cular cro«ion The flat spread 
inp t\pe of meningioma lends to produce 
markeil bone oeergronlli eeilh formation of 
cnosloscs or diffuse thickeiiuip \ unilateral 
enlargement of the prooee for the middle 
meningeal arlere suggests llic presence o! an 
undcrljing tumor 

The commonest tepe of meninpiomn has a 
lough coimeeliec tissue capsule oecr eehich 
course mane blooel ecsseU The teimor is 
usiialle adherent to the oecrlemg dura It 
mae decple indent hut rartle mfdlratcs the 
hram suhstance Incision into the tumor re 
ecals a firm pramilir graeisli ti sue that i> 
sometimes cxlrcmcle ea«tuhr Aficrose*op 
icille characliristie arc cells with abundant 
cslofilasm massed into «liorls The central 
cells of the vehnrls mn^ undergo hvahne dc 
Rciicralion nnd bt*cotnc cakificel producing 
the psammoma bodies 

Complete excision of the tumor and the 
infiltrated dura and bone is indicated in 
praclicalK all cases Tlii tumor max be re 
moxcel mtnrl or exeiscel piecemeal with the 
electric loop The prognosis is usually fnxor 
able 

ACOCSTlC XFLniXOMA 

The acoustic iieuruioma is a slo« groi'ing 
cncapsuhlee! tumor arising from the neiiro 
lemma of the lesldmlar portion of the 
eighth none within the |>orus ncusliciis As 
it expands luedialli it reaches the cenWI 
loimnlme angle ami priKhires a txpieal «\n 
drome ninieh imihleral cerebellar in\olic 
menl uith hnrnolnteral cranial none paUics 
from the fifth nene doununrd 

Tlie first «\mpteim is tmmlu« which is 
follow tal h\ I rogressiM lo s of hearing Vs 
the fifth nrne is encroached on there dexel 
ops a loss of the ct>rncal reflex I-alrr pain 
charartcrisiK of lie douloureux anel tiiimb 
ness of Ihe fare max apjnar \s the spsrnlli 
nerxe t* ‘trefehed a ‘light jKriplural Ixpe 
of facial j al x max Ik* drmnn«trah!e I-atcr 
elislurlnncT in swallowing and iiniHtcral 
larxngcal pnral\*is dexclop owing to xngits 


mxolxemcnt OnU when the tumor is large 
enough to ohslnicl the flow of cercl ro«pinal 
fluid does chokeal disk apjKar In the earlv 
stages of the tumor tinnitus lo » of lieariii^ 
anel dirzinesS suggest Meniere :> disease 
Pontine tumors with tmihlcnl cnnial ncric 
palsies max cause diflicullx m diagnosis 
Choked di«k is usuallx nhsent here ami 
xxlien a third nerxe pal«x appears aceu tic 
neurinoma js rulcil out ^renini,iomns m |h< 
region of the cercbtHoiionlme angle max 
suggest acoustic tumor but the surgical ap 
proacli IS the same for both \ sign pallm 
nomonic of acoustic neurinoma is nnilalcral 
enlargement of the porus neiislicus as deni 
onslratial bv the roentge nograni 

The surgical procedure and the gro s ap 
pcarance of the tumor are dc crdwil xxith 
the leclmic of unilateral cerebellar ci|>o uri 
for acxiusfic neurinomas and otlier aiif.le 
tumors 

■Miemscopicallv the acoustic neuruionia» 
consist of two mam tell Ixpcs (Anlotii) 1 
Spmdic cells nrrangcil in whorls with fre 
qiient palisade dignmcnt of the nuclei these 
areas are xerx rich m fibnllae which can lx 
tcaddx stained h\ reticulum coniuclixi li 
sue stains (Perdrm Mallorx) 2 lliticu 
laltd lis ties showing a sxiicvlii! prolopla* 
mtc network coiilniiiing rounel nnd oxal 
nuclei of xarioux sizes Sitoiulirj elcgcntni 
tixc changes are xerx common m the non 
nnomas ns lixalimzation fntlx deccnrraiion 
nml at limes a psendomxxomatous digem n 
lion sonutimes leading to c>sl formation 

The prognosis is j,ooel if exlirjiation i 
complete 

CLIOM X 

The ghom is represent oxer 40 jht cent e f 
all brain tumors Ibex haxe been classifies! 
Iiistologicnllx into ten groups l>x Hailey tic 
more common of whith prt>hict sxndronics 
The more common gliomas arc the nicdiillo- 
blasloma the aslrocx Inma the ghoblitstonn 
the ei*cnd\ moma ami the ohgod nelm^hon n 

'Icdulloblastoma — The name mcdiillo 
bbstoma** was given bx Piilex in lP'’-3 l<» « 
group of gliornns arising almost inxanallx 
in lilt roof of the foiirtb xetilricle Tl c' oe 
cur mo t frrqiienllx in cliddrin l»etx\ecn tlf 
ages of eight and Iwclxc rarelx in a hills 
The tumor bccaii'-c of its rnpi 1 growth nr 1 
imsition xvithm the fourth xenlnclr quekb 
obstrwts the outPoxv if ccrel r(»'pmal flu' 
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The symptoms nn\ conscqticnUv de%c!op 
wilh great rapidity 

^>/mptom3 — Ihc earliest svmplom is u«u 
nlU difiicuUj m walking and a groninj. Ion 
dcnc\ to stumble and fall The child walks 
with a wide base IIcadachc« muna and 
\omiling 'oon follow or nia\ t^cn preccck 
tilt difiituUits m locomotion Soon the child 
slagptr* and reels and miking umssisltd 
nia\ be impossible 1 imllr dinmt^is of aision 
IS noted The atn\ia is ordinarilj more 
marked in the legs than in the upper e\trem 
itiis Choked tlisk develops nrl\ and is often 
of the aeute t\pc with multiple small hcinor 
rlngts at the m irgm 


Microscopicalli the tumor con>«i'ls of 
groups of tells resembling Ijinpliosartonn 
with a deep simiung niichus and little c\ to 
plasm The mtilullobhstonia cell has a ton 
dcnc\ to spread through the sijlunrhiioi I 
'pace and set up implantation nietastases 
Consotjuenth the entire tcrebrospnnl ixk 
IS irradiateal postopcnliioh UiifortumteK 
liowtier nilhm two \cars the tumor ii ti 
nllj becomes rtfntliie to \ rn\s ntul death 
results A few piticnts hn^t liicil for h\e 
\cars 

Astrocs tom i — -The nsiroe \ lomns are tl • 
commonest of the glionns riitiualU ilue 
ma\ be diviilid into three group (1) tl 



njr IIS— CatofiCTl Rronm 


Pafliologf / — ^Tlie appearance of a mreliil 
loblasloma at operation is quite chancier 
istie The \crmis is broader than normal 
and when the tonsils arc separated a gras- 
ish tumor is «ccn c^lmdinc from the fmirlh 
\cnlricle \Mion the \crmts is inci«cd the 
tumor IS found to fill the fourth stntricle 
more or lc«s complelcK though frcepiintU 
onl\ iiifiUratcs the roof Ihe tumor is nsu 
alK soft and ina\ he quite aa«eiilar Com 
plcte excision is rarclv possible and the 
pre enl jiractice is to excise onl\ sufTiciciit 
tumor to cstalilish xenlrictihr drainage A 
1 irge eercbcllar dccompres, ion m unde and 
later x rax Ihcrapx adnunistcreil It i« the 
most radioscnsilixc of all (he ghonns 


cxsiic nslrorxlorin of the eepelK’lhnn ii'-n 
alK manifesting it«clf in chihlliooil tl* 
ex Stic nstroextoma of the eenbral hemi 
sphere frcqiientlx calcifinl api>nring ni 
adult bfe ami (S) the infillrntiiig nftin 
npidlx growing astrocxlonn of children ami 
xoung adults whieh sometimes mxades lyalh 
trrcbnl hcmi pltrrcs 

Ihe errchrffnr fitfrocr/foroo of childhoo*! 
IS a slow growing relatixclx bemcn lesion 
and con tiliiles bIkuiI '»0 per rent of the » d 
tentorial tumors in children It usinllx «le 
\eIops in om himisjlicK and ontx rnr«b 
cro ses the ini lime The men a<i in mtri 
cmntal pressure due to ob tructne bxdm 
cctlralus iisiialh Uiam/e I* itself bifon l)i 



the NCRVOLS S\STE5I 

nge of l«elve Con^equcntK scpnmtron of diffcreiitnl (Ingno^is nsiiallv can be matU 
the suture lines and con^oIutlonal atropln from mcdiillolihsioma bccatne of the longer 
can be frequenth demonstrated in roent duration of saniploms m the a^lroc\loma 



genograms Some enlargement of the head 
\aith cracked pot sound on percussion 
mav be present Ataxia ind dssmetria signs 
of cerebellar disfunction art more marked 
in the upper evtrcmifs than the loner and 


Cerebellar astroevtomas m adults are also 
the most benign of all tumors occurring be 
Ion the tentorium nith the possible excep- 
tion of tlie meningiomas and the acoustic 
tumors The nsullein these latter neoplasm* 



Pj; J 43 — ir rt loRTnm ifinwinp flHtnl html an 1 H rt\ \ctilnclps »ul t«-nlona1 Itimor 

occur on the side of the hemisphere in arc on the whole not as good «mee the 

voKed The gait max be txpicalK cerebel tumors are frcqiicnllx xcr\ large before Ibex 
lar’ xxith the Iocs tumetl out on the «ide of arc delected and in the ca«c of the acoustic 
the Ie«ion to prexent falling m that direction tumor rccuircnce is much more frequent 
Choked disks of long duration frcqiienlJx The tumors are frequcntlv ex sticxvith «unp y 
xxilh sccondarx optic alrophx are noted A a nubbin of aslrocxloma in the lateral «« 
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The tumor origimtcs in one or the olliCf 
ccrcbellnr hcmi<phcrc and docs not n mli. 
in\ol\e the midline slnicUircs 'illhough be- 
cause of its unilaltral plnccmcnl il ofttn dis 
locales the aermis to the opposite side 

n e surpeal approarli w usuallv 1 hteral t nfe onjy 
fH-rwoniUy can one Ijo ccrian as In wl h sde coa 
I ins ll e tumor In s ich cws the i n lal rsl appmar), 
!*scnbcl for acoust c tu nors bit with tic lef’cl in 
tl bone earned to or «I rI tly aeitxs the m IFne 
enl rel salisfaclorv Mter tie iura is openeil a yet 
lonuti nst ran be d seern blc on the s rfae^ 

of tl e cerelidlu n ^\I en the rvst is more deeply plaee«t 
tl ere may be no ms bte exndenre of its presence flow 
e\er lie snaller surface \caseU are usually collapsed 
civmg n 1 h tish or pale vrllowul appearnnee and the 
surface mark ngs are largely oljl temletl Pv gentle pnl 
/M/dw j.v { .Ir.'il /ffff rifi <a»e Ati}j he 
\ senlncular neerllc can be passwl into tl e cerebellunj 
in \-anous d reel ons am] the c^sl locatwl in thst wax 
Frwjuenlly lie locatinn of tie more so! 1 port on of 
tl e tumor s delected bj the re< stance fell on the 
passage of lie needle If lie cxsl is superfetal the 
errteal vessels are lesrraled and lie rvst s opeied 

lelv nlloning the evacuaton of sellorisb svn p\ 
flu d AMien it is more Ireplj ptaeeil tl c oretljn ^ 
eorlet » renwvwj willi (he eJecInc loop unlil the e'si 
ts epcne^l an 1 the typ cal vellonul s r ipv (tu I evac. 
mt«l Tl e inner surface of the ejst Tfall is exam net] 
for the nubb n of astror} toma tri <■!» is praelKaJJy 
alnnxs present Wen ll s is located its extent is !e 
lerin nei] an! a^itc exes on made about tie turn r 
all lewis be ng either des ccated or <1 n ler| tWn’eerj 
s her cl ps Tl s met! nd of deal ng n ll the tumor by 
v»l el the litter is removed intact, ts preferable to 
pewmeal eteison Howeier tie latter « somet mea 
necessarv espeaallv when no cjul n present and tlo 
I n ts of the nslrocvtpma can ot I* res 1 U determ ned 
Tl esc t imom often extend to tl e ra II ne but rarely 
nvohe the walls of tl e f rtl venlnele or tie >erm s 
Tl e 1 rngnos s is excellent 

Cvtfii' astrocf/loriwf m the cerebrum arc 
usinlli found in xouur adults There 1*5 fro 
qucntlj n historj of jicksonnn cpilcpluj 
ntlncks for scxcral >c'trs Ilcidnclics Comil 
ing and tisinl disturbsnrcs are reHlnels 
lite sxmptoms The tumor mix develop in 
■uiv portion of the cerebrum but is found 
most frcqucJiTlv m the frontal and parietal 
regions It as verv sloxv growinp and nn 
inornious evst i« sometimes found in a pa 
ticnl prcsctilinp few svmploms 

Tin. treatment is entirclj surgical An os 
Icoplnstic flap is reflected and the region of 
the tumor exposed Tlie cast mav extend to 
the surface of the cortex or nm^ be monv 
decplv situated In the latter ca*5C it 1*5 Jo 
ented vnlh an explorinc needle and the ae! 
lowisli fluid evaeuatc<l The cast is lhci\ 


opened widela a transcortical or loc-al in 
a ion bemir made when fhc It ion ts dccplt 
siluatetl \ nubbin of rclaliach solid tumor 
IS wsiiilK found arising m the caxl wall 
Tills Is complclch txcistd prefertbla with 
llic olecinc knife The rtniainderof the cast 
«all docs not require e\ci ion ns the nub 
bm iisualK constitutes the tnlire tumor Tin. 
prOp,nosi Is cxctllenl although in those who 
liaae had cpiltplic attacks for scars occa 
sional attacks tnna be cvp eled 

The lU/fArafitif; rapiUli/ grotcing asiroep 
loinn of the liemisphtrc rarrics a hopeless 
prOp.tio IS This tape is smii m chililrcn as 
’^wcll ns voting adults Gros«I\ the tumor ti 
sue except for increased ristslance c’lnnol 
be differentiated from the normal white sub 
stance It freqiicnlla infiltrates ilctpK into 
the basal gan„lia and not rarch mtoixes tin 
opiiosito hetmsplicro Complete surgical rc- 
moaal is impossible while x ra\ treatment 
in no wav n lards the growth 

Microseopicalla the e\<tic lapts of astro 
evtoma show a fcltwork of flhr/IIie with 
scallerctl nuclei and arc composed nlnio I 
cnlirel> of fibnllara nslroealcs The infil 
Irating rnpidlj spreatlmg nstroeatoma is 
composwl chiefla of protoplasmic astrocalcs 
which show mori eaidcncc of groarth In 
^^clgtrl sections the advance of the ncoplas 
tic cills with dcmvihmznlion of the axis 
cjlmdors can he will seen 

Glioblastoma Multifomc.. — This tumor 
was first dcscnbtfl in 10»4 b\ Glolms and 
Strauss as spoiigioblasloma mullifonne an<l 
IS the most rapidla fatal of the glioma group 
It usualla iiiaolaas the cerebral hcinisjhcrcs 
m middle age \ftor the on«tl of the first 
svmptom there is a rapulfv pro^rts lae 
downhill coursi Necrosis and minor hcinor 
rJjnge freqiicnlla ocriir m am! nroun 1 tlic 
Itiinor giving rise to sudden paralasos nnk 
mg a diffircnlial diagnosis from vascular 
disease difficult Chokrif «Ii>k is sometimes 
nlisenl adding to the diflitulties of diagnosis 
The sainplonis are usualla fiilmiiialiiig hr id 
aclic mental ehai ges and paralysis raj ulh 
appearing 

The tumor is almost inaariaf Iv snlicxvrlical 
and is U'uallv loenlcil at operation ba pal 
fation which rcaenls an area of nbnorfnsi 
softening ^^hetI the oaerlaiug liram sub 
stand has been cxn i-d a aasrular mi«s of 
varied appearance an I consistencies is en 
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cottnlerw] Gehtinous as well as necrotic 
%clIo\Msh or prnMslj green areas arc seen A 
small ragged « ailed c%st nn\ he present 
The gross appearance is Mr\ characltnstie 
Microscoptcailj \ano«s cellular forms an. 
seen amid areas of necrosis 'J he pretlom 
mant cell is small often spindle sliapcil with 
an o\a! nucleus Mitotic figures art ntimer 
ous Sliiltmucleatcd giant cells aI«o are seen 
All tlic cmbrjological forms of glial tells are 
present Mans thin wnllcd blood \essels 
occur 

Treatment — All forms of treatment of tins 
tape of tumor base proxed futile A large 
subtemporal ilecomprcssion or actual re 


characlenslic architecture Blcpharoplaslm 
can be dimonslralctl xxilhin the indnidiial 
cells 

The oligodendroglioma is a slow grow 
ing (pcqiienlh calcified tumor with a pnah 
kclion for the frontal lobes near the mu! 
line MicrD«-iopicall\ it presents a uniqui 
IMctiire of round tolls with splicrieal nticlu 
anti abundant poorh stainmg cxloplasm 

The ‘tpongiobhstoma polnrc is mo^t 
commonK a tumor of childliood occurrin.. 
witliiii the brim stem ojitic ntrxrs and 
chiasm MicroscopitalK it is mailt up of uni 
polar and bipolar siiongioblasts 'Iht prop 
nosis IS hopiltss when the tumor is locateil 



mo\al of the entire hone flap mas gne tcni 
pornrs relief Complete excision of the tumor 
IS imi>ossil)le The prcfirablc procedure in 
these liopdess cases is the pi rftirraalicc of 
so called internal detompressinn In this op 
eration a large amoiml of the tumor is ri 
mo\cd and the skuU and dura are closeel 
lightlx Death max occur more qiiickh with 
the recurrence 

The cpcndjmomn is a benign often cal 
cifietl mtraxentricular tumor with a prctli 
lection for the fourth xcnlriclc Tl is firmer 
and whiter limn the other gliomas deserilice! 
‘Microseopicallv it consists of eiundsmal 
rills defimtelv groiiptal in a rnilmtmg fashion 
around small blood scssels This presents a 


in the brain stem \ tumor can be com 
plelcK excised if it i« located in one optic 
iicrxc This of rourse nce««sitates cxci mii 
of the optic i» rx c mxolxid usiialK willi lh< 
ndjaeont portion of the chiasm 
The remaining rart tumors of tin ghotm 
group Ihv pjuealoma astroblasloma and 
ncuroepilhelmma arc too rire to be ib* 
CMssetl here 

I\TnXXT\TllirtI-XR TlMOIfs 

Tntraxcnlnciihr tumors prr ent a xerv 
inlcrcstiug group of brain hsions Ibex max 
ocnir in anx portion of the lateral tluri! er 
fniirtb xentrichs ‘^xiral Ixjhs haxe Irfan 
foitml Tlte most common is the eict'l'ni 
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omi, but fibromis, appnrcntlj identical 
m structure nith tJie dural meningiomas, arc 
not at all uncommon m the lateral ventri- 
cles and most frequenth develop on the 
globus of the choroid plexus OccasionalK a 
tumor made up entirelv of choroid plexus 
tissue IS found Sev cral other t.v pts of tumors 
occasionally occur perhaps the most inter 
esting of which arc the teratomas One of 
the latter wlneh was succes'<rull> removexi 
from the third ventricle contained hair fol 
licks and small intestine Intraventricular 
tumors can be diagnoseij onlv bj vcntricu- 
lograpbv since the svmptoms arc largelv 
those of simple inlricranial jiressurc Manv 


Sto 

lo l)p rernovf)! ptm-mral enn ithmI tradiK 

•tone Willi llic rltrtno Iwp At the roniploijon of llw^ 
operation llic lenlncJc w niloit wilh nortnnJ sail or 
IlinKCrs *o!iitirtii No itlemit is tnatle to clo«- the m 
(ision in t!te brain 

Tumora of iJe lb;nJ \tntnek o/frr more rompFrcnled 
I roUrniS The OHleophslic flip mtisl eilrn I to the 
inulline An ocft| itopnrirtal flnp is turneii for Inmors 
in tic posterior pari of the thinl mi<l tlie 

ilura inci-iol mahinK a flap wiUi ils liJKe eilhcr for 
want or tlownwanl The lirpe veins, pis mg between 
the corlex am! the suiiermr ) nplinfmal sinus are 
doubi) thppe! iitu! diviiln! Tlie upper portion of the 
onipilal po!c IS then penlK ilsloiraleii outuanl rx 
posing tie posirnor portion of the wrjius rnlhstim 
Thu IS incised m tlie miilline an 1 the ineision ramni 
tlirougli tfie (cfa choroiJra ninl Ltlnren the grril veins 
of Cialrii into the third vcnlncle Tumors m tie an 



llg !47 — Nrntnrular displacement from evstic epeodvinoma Tie cjsl and venlonilar svilem were mjectril 
wjlli oxvjten ID Irpendentl^ 


of tht^c tumor*, art benign and accordinglv 
cverv tfTorl should be made to remove them 
tompictelv 

The onhnnrv parietal osteoplastic flap estrn le«l an 
leriorb or postcnorlv depen ling on the location of the 
tumor IS the proceilure ram«*d out for a luinof of lie 
lalcnl ventneie After exposure of tl e rortrx a neirU 
verUca) incision j» made m a rrlatisels avnsriiLir urea 
Bi) I eitl or nntenor or iiostrrior lo 11 e robn I c rejrion 
The cortical v-e<scls are desiecalol with the electric 
currcnl hgalcil with fine silk or ciiwelit with silver 
clips and the incision earned d reclls into tie ven 
tnclc Tie cut eilges of lie rorlex are cosrml snlh 
sheet coUnn tie venlncfe is rtnplinl of flui I bs con 
tiniious suction and the walls of the incision are IcW 
apart with hpl t”! relraclora or brain spoons Alans 
vrnlneubr tumors are pcilunculalol an | it is onW 
nei'essarv to canlrnxe or clip the xctscls in the ptshde 
aiwl diridc it lo remove lie lomor intact Others have 


lenor part of the thini vmtncle are approachr<l 
lhti>ii|.h B frontal ositeiplaslir flip Tlie anfenor part 
of tic Ihird ventnelr max lie ojimeil by ilivi ling lie 
corpus callosum as in the poslertor approach or the 
anterior lorn of Ihe lateral vrntnrle mai lie eiposesl 
l>v resection of a portion of the frontal lobe Tlie thinI 
vrntncle is then eiiterol through tlie nieil an inferior 
svall of tie literal vmtncle \t limes tlie greatli 
Ihinnrals ut floor of lie lateral ventricle almul the ob 
alrtrclrv} krnmrtt fit Monro mar lie rmlli wiivv} a»av 
r\po«ng ihe iinirriviiig liimor InfUrating lesions in 
lie tlird ventneie cannot lie siKsx-wfiilly operale.1 on 
and even in the rrlalirriv l•cnlcn tipcs the morlarir 
IS I igh larpelv brea'tse of damage lo the walls of llie 
third venlncle an I thr resutijng hypeft]M.fmi« 

t ITt ITVnr Tl MOlt** 

Three Ivqic^ of tumors of Ihr pilmlnrv 
glxnd are rcrogmrnl The«( are the rotrno- 
phil. the /»flJf»p/u7 and the tfironiophohe a<{- 
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enomas. Only Ihc eosinophil and chromo- 
phobe adenomas are of surgical interest The 
basophil tumor, btcause of its Mr\ small 
si7e, does not require surgical treatment and 
is best treated by deep roentgen therapy. 
The sjmptomalologj of thc'e three tjpes 
of adenoma is distinclj\e. and except in a 
few cases in nhich a combined adenoma, 
cliaracterized by hjpcrplasia of two of these 
cell tjpes, occurs, the diagnosis can be made 
on the symptoms and physical findings alone. 

The eosinophil adenoma products giant- 
ism if it do% clops before pubertj. In an 
adult, it produces acromegaly, characterized 
bj a marked overgrow lli of the entire skele- 
ton Tins is most pronounced in the skull, 
hands and feel EspccialK is there exce«si\e 
development of the frontal sinu«es. supra- 


submtKWM rrxrttmn ha« pucn exrtrllrnl re«iilu b*il 
H»n? jccnis to Ur n rotni.Icral.K liishrr twrlani> fwn 
mcniHMm aiul for this rroiKiii it 1 m» Ix^u Lirc-Iv <lii 
<'anle«l TJit frontal lot*' U flcvntr<l priilb njnwiij; 
Ihc right optic Iiifvc mid mitrrior |v.rtion of the *,ll» 
tumca lilt luii«)r h seen bulging upvianl U tH«'**ji tlw 
optir iicnrs and in front of the chia<m The litter mar 
lie ptulicU upuartl and larkv.atd ami Ibe optir urrrri 
nia> be puslied Ltrmlb mid iipuanl Tl<ere U prn 
eta!l> a tliiik capsule, mid uheii it i* ofienni a Kifl 
*hghtl> grmtiilir adenonu W disrl.isrtl Ihu is (frnlJr 
rctnoveij with Itie rurette !Uer>ling points arc dcsir- 
rated with the cleetnc nirrtnl, ami if there u ttmsider 
nblv vhm venous oonng. this ran be rradilr rontfoUnJ 
bv pressing a sni ill musrie graft into the »eUa tumra 
It W not iiert-asArv or desirabli* to rctnove all of the 
adenoma IIoHiver. the upjwr part of the cnjisule mud 
be frwl from the optic nerves and e*n»«l OUicraive. 
the vision mv} not be maleriallv Improvnl The oulr 
indiratniiis for surpea! treatment in eosinophil adm- 
fttnas M the ronlinuvtion n{ brailnilK-v or visual Im- 
lairntriit or both after tievp meiil^en therapj 



orhilal ridges niid lower jaw The laUcr may 
be CO onormoiislj enlarged thal the lower 
teeth project a half inch or more in front 
of the upper teeth The hands nnd feet mnv 
become enormous Severe headaches, iiciinllv 
of the bitemporal variety, arc common, but 
visual disturbances arc rcbtivily late .md 
may be entirely absent Deep rocnigen 
thcrapv has given excellent results in rases 
of ncromcgalv ns far ns relieving licadaclics 
ami visual dislurlunces is concerned, but the 
skeletal changes rarely regress. Some pa- 
tients arc not Influenced by x-ravs. and sur- 
gical intervention is tluri indicated, 

Tlie fronts! oi»-rntK>« pirvioiinK drvniss! iv the 
Mfrtl mrlhoil of »ppro<ieh The intmnauil openitwm la 
ahich the floor of Die wUv lurriea it rrnwrrt!, »ftcr 


The ba*;ophinc ndenomns are verj small 
frequently not more than 1 or 2 nim. in di- 
ameter, nnd .nrc only found jiost inorlem 
after careful section. Thev proihire « vtrv 
iiiterc'sting group of svmptoms now known 
ns the Cushing liasophi! sjndromc. This 
< harartermed by rapid gain In weight, ll" 
adiposity being largdy cotifincil to the 
thorax and abdomen, livpcrlensioii. niarkti! 
lilrsiitisin. cspeciallv of the face, and tin 
livid, coarse abdominal striae. HoenUno* 
grams «hnw a normal sella tiircien, bn* 
marktxl depiction of rnlcium in the entire 
skeleton. Tlie visual fields are normal Oi^P 
roentgen therapy is the onlj* treatment in* 
dicntetl. 

Chromophobe Adenoma.— The chrofro- 
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phobc ndenomns conililiile b\ fnr Ihc Inrg 
esl group requiring «urj.icnl mlcr\cnlion 
The function of the chromophobe cell is iin 
kno\ni "When tlu, tumor (!e\clop'. before 
puberU Uiert is usinlK failure lu il»\elop 
ment of the gonads and of tht 'ccondnrx 
cxinJ chnntteristics more or Jess marked 
obcsil} and m the extreme ease the l\pical 
rrohhch s5mdrome of h\ popituilarisin called 
dystrophia adiposogemt dis As a rule the 
chromophobe adenomas in children do not 
produce Msual disturbances until the chdd la 
past puberty Wien such changes are found 
in children a probable diagnosis of either 
pitnitarv adamantinoma or sujiraselhr cast 
of Ralhke’s pouch origin cm be made 
Symptoms — The symptoms of chromo 
phobc adenoma in the adult are those of hv 
popituitarism Ihe earliest symptom is usu 
nlK loss of libido m the male and diminution 
or ce salion of menstruation in the fcinnle 
As a rule all sexual functions nrc lost biforc 
the patient comts to the surgeon The bods 
hairs become scant and in men shnytn^ is 
only necessary at long mlerynls or perhaps 
not at all Jfearhchcsand yisinl disturbances 
max not appear for jears after the sexual 
functions are lost \cr\ rarcK some sexual 
nbihty and menstruation arc maintained 
riure IS usually more or less ohcaily and 
many patients hayc a subnormal basal met 
abohe rale Headaches ma\ nppcir at any 
lime At first these arc bitimponl but after 
the tumor has penetrated the capaule and 
txlcndctl out of the sella turcica the head 
aches nrc more generaf They max fieexcetif 
mgh seycrc The Ivpical xisual finding is 
usunlK considcrctl a bitemporal hcniianop 
sia but this occurs m only 50 per cent of 
cases 2a per cent of the patients hast either 
a right ora left homonymous htmnnopsn 
and ® j per cent arc so blind at the lime of 
the first examination that the tape of hcmi 
anopsia formerly present cannot bt deter 
mmetl Ijitemi>oral btninnopsn ix<idls from 
stretching of the cross fibers in the chn«m 
Homonxmous hemianopsia max be due to 
pressure on one of the optii. tracts jHislerior 
to the chiasm but is more cominonlx dm. to 
a notching of one of ihtse tracts bx the an 
tenor communicating arlcrx against xxhith 
structure tl < Incl Ins been firmlx \ «*s «! 
b\ the iitidcrKing tumor \t limes n deep 
grooxt max be cut across the optic tract and 


exen Iht chiasm bx this frmU fixed arlcrx 
Other xisinl <lisiurbances max an e from 
irregulirilics m the tumor xxhicJi cause un 
equal pressure on xanous parts of tl c optic 
nerxts or Intis Mnrkcil impairment of 
xisionmax occur in one tye txeiitotd hlmd 
ness uith ten little lo«s of xiston m the 
other This is g<.ntnll> the result of a sharp 
upxxard bending of the ojitic ntrxc at the 
optic foramen the superior nm of xxhith 
may cut a deep grooye In the ease of Inr^c 
tumors both optic nerxe and iht chnsm 
max I c so stretched as to appear likt lliin 
xxhilc ribbons ^lsual fiilds sliould be made 
xxilh n small test object prcfcrablx not more 
than 1 or 2 mm m dnmttcr ^^llh such a 
lest object xerx slight defects in tlu yisual 
field mav be detected and an early diagiio is 
made before the M«ion has been trreparablx 
lost The carlitst finding is either a slight 
notching in the temporal field or a tcmixoral 
slant Thi' latter term denotes a slanting 
defect usinllx octurring in Ihe upper outer 
quadrant of the timpornl field 

Tie of o chtomopkobe aJenena is pre* 

lominanlb suipral Deep roenlcfn iheraij tad bren 
adxoeflleii 1} et me x^otlen t t has lieen <] srahfni n 
the major Ir c 1 nrurosorn rat cl n es ) neUmll all 
pale I» »1o la\e rwixot that form of treat nent 
iventiralb roino lo open! on exen Umsc tsho lad 
alotrn Irmporao improvement in «»on Tie pnmary 
objeel of tie opernli n js In ennsene lie visi n that 
u st II prritei lit! l-^ 0 } I e atmpi s I as lex rk ]M<d 
mueb of the « nal low ma he reflore*! Tl e ojwratio 
enns sU of turn ng an n tmplvl c (tap in ll e frontal 
repon ani approacl g Ihe sella tumea erther inlra 
lumllx or ealrsl rail The wa ler j refers Ue Uller 
The extra lutal approael tons sis of elevaUnj* tlie dura 
barLiranI to tl e aj I enoi bl r 1 t wl ere • tong ln<n 
son n the «Iur» is raaJr exlen hng t Uie itiMirrte 
an 1 the rrma n ler of the opera! on s ll>en rairinl oot 
I In t rail Tl e inlnid iral route ton its in elevat ng 
the foilal lobe from Us anlcrolaleral a-«pect, rsnfullr 
prolertiff the bran oill gJrrt mttoo *» progress Ji 
n a le towar 1 the *elia 1 mm t l^ral on 1 1 the t ra n 
IS faeil latest Is tapp ng the lateral renlnele allros n* 
escape of e**rel ro»p nal flu t Tl e onlerolaterat appsoaej 
w preferalle to a I rret anirnor one Tie ngl t « pl*c 
nerxe w Trsl exi«i*fsi arnl U en »f gfit efevation mrsfiaf/v 
» II eijsse tie left nerie prolrwlng upwarsl Irtwren 
the too snH he *eeii tl e pt t tarj tu tot O'm* onsllr 
tie optic Wenes are very s* orU ant l! e lijn>or jrrMcs 
uinanl laxrk of lie eh aim I'rlwe*^ the oplm trarls 
'Vme turns r» prow irrepubrlr u->«ard ant may ajasrar 
m re on one s le of tl e m IFre (hra m aljr llws n 
fen t far < 1 in the m f lie f issit, ansi tl e ra[>* !<• r» 

Iwsl innsest laleml lo ll e oplie j enr \« a prns-ral 
n Ic the nfnxite « opcrresl JiHaecn iJy opltf- oerres 
Tie se*.«elt on live »u face of ll.»- cam V ar*- iPtjc* 
rain! ant t!at portion of ifce ca^nnle I g tietwcen 
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tlie oplip nen« is e*cis«l This makes subsequcnl pto- 
rwlurrs nsicr than through a simple incision 

The adenoma is geiurally soft and shghtlj jelkmish, 
and there is freiiuentl^ cjst formation If the latter is 
diagnoscfl before the capsule is opined the r\sl m as- 
pirated The <«ntenla are generallj brownish or bile- 
staineil frequently sirupi. and gcneralU ronlam some 
jcUowish crjstals A bluish capsule suggests a pttuitar> 
cjst The more solid portions of the adenoma are re- 
mosed with the curette or biting forceps Complete 
eradicabon of the tumor should not be attempted The 
upper portion of the capsule at least that part more 
or less ailherent to the optic nerses and chiasm must 
be removed, and it is generalli preferable to remose 
considerable of the lateral and posterior walls as well 
Great care must be exemserl in separating the Kleral 
walb from the internal carotid artrnes Tlie optic 
nerses and chiasm should <lmp down into normal posi- 
tion when the capsule is remnseil \t times the opera 
tion can be facilitated bs disiding the anterior com 
municating artery rontinuous auction is of inestimable 
salue in maintaining a di^ Held Small vesseb within 
the sella turcica maj be caught with siher clips or 
desiccated with the electnc current \ small muscle 
pack IS useful in preventing slight oonng from the re- 
maining piluilarv tissue bang on the flfwr of the sella 
turcica 

Improvement in vision often appears rapidlv At 
times progress may be noted the first day The degree 
of visual restoration depemls largelv on the dnralion of 
the visual loss Marked optic atrophy is an indieation 
of poor prognosis 

Pituitary adamantinomas occur almost 
entirclj in cliildrcn. bill may be fotind at 
any age Tbe sjTnploms arc tho«e of hj-po- 
plttiilarism and differ m no vtnj from tho«c 
o! tlic chromophobe adenomas. The diagno- 
sis of an adamantinoma can generally be made 
from roentgenograms Tlicvc sliow deposits 
of calcium within the greatly enlargeel sella 
and frequently calcium plaques extending 
well up into the bram Calcification In oilier 
types of pituitary tumor is decidedly rare. 
The surgical jiroccdure is identical with that 
for the chromophobe adenoma, with the ex- 
ception that a serious attempt should be 
made to remove all of the tumor. 

The supra«5ellar cysts which originate in 
Ralhkc’s pouch present a rather common 
surgical problem in children The symp- 
tomatology varies greatly. Some patients arc 
unusually thin, suggesting the Ixirain type 
of pituitary dystrophy, some arc normal in 
physical development, and others are obese, 
with failure in dcvilopmcnt of the genitalia 
and secondary sexual chararterislics. The 
cystic tumor may develop anywhere along 
tile pilintnry si.nlk. ^Yhcn the tumor arises 
at the upper end of the iiifundibuhim. the 


symptoms arc largely those of increased in- 
tracranial pressure. The x-ray plate may 
shovr the calcified wall of a cyst l.'itig in 
the region normally occupied by the anterior 
portion of the third ventricle. Jlowevcr, cal- 
cium deposits may not be demonstrable. The 
skull shows atrophy due to convolutional 
pressure, and the suture lines may’ he sepa- 
rated The sella turcica and posterior cliiioid 
process may be practically normal, hut usu- 
aHy show evidence of pressure. Oplillialniic 
^amination shows choking of the optic 
iiisks. The sy mptoms of the suprasellar cysts 
are prcrlominantly those associated with in- 
terference with the circulation of the cere- 
brospinal fluid. A tumor developing m the 
lower part of the infundibulum may press 
directly on the optic tracts and chiasm, pro- 
ducing cither bitemporal or homonymous 
hemianopsia. Depending on whether the 
tumor develops hencatli or ahove the level of 
the chiasm, an early sign may consist of 
temporal defects in the upper or lo«cr quad- 
rant of the visual field. Primary optic 
atrophy is commonly found. Occasionally 
the tumor not only presses on the optic 
tracts and chiasm, but extends upward, ele- 
vating the floor of the third ventricle, am! 
choking of the disks is superimposed on tlic 
primary optic atrophy. The sella turcica is 
generally enlarged and the posterior clinoid 
process destroy ctl coinparalively early. The 
most characteristic roentgen finding is a 
crescentic caltified shadow, generally In the 
upper part of the wall of the cyst. 

These suprasellar cysts may reach an 
enormous size, some have been found ex- 
tending upward through the cerebrum nearly 
to the cortex and Literally to the «urf.tcc of 
the posterior portion of the frontal lobe 
Tumors of Ihiv slfc. while arising in the mid- 
line, are predominantly nnilateral. The ex- 
tent of such a cyst can usually he judged by 
the flecks of calcium shown in the x-my 
plate; hut if an exact determination is con* 
sideretl iniporlanl. a small trephine opening 
can lie made in the skull am! a ventricular 
needle Inscrtwl into the cyst. After the con- 
tents have been aspirated, air or oxygen is 
injected and a roentgenogram made. 

Tlie turgtcnl treatment for c>sti of Hallikp’s 
nwnv «f whirh contain adamanllnomalottf rleni'nl*. 
vanev with llinr location and si*p Thr xmallrr 
cspnvnll} thovT within or juvt above Ibo »rlla af* *P* 
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pToaileil as m the ord narj opcrnlioii for a iitiutaxj 
adenoma Mhcne\er possibfe nfl tie cjst sloull be re- 
nH5\cd and ocfasionolly it is even possible to rvtnoxe 
ll e c\sl nlael V large » jst is Ijest aj pro-id ed by te- 
scelioii of tl c anterior portion of the frontal hbe its 
Beclioii being earned backward ui 1 1 the romp! te e>»t 
IS well exposed E>cn enormous cisU msj le suress- 
fuliv removed by this prooeii ire Tlie prognosis for 1 fe 
an 1 vn on IS good provi led tie opt e atroply has not 
progresse 1 to a ser ous ctlenl an I the floor of tl r ll m! 
vtnlride is not damaceil dunng extirpation of lie 
timor It IS trauma to lie walls of lie llirl \mtnrle 
which produces the excessive I v jicrlfierm a fcaretl by 
nil surgeons when operating in ll is regon 

jVIax jM Peet 

INJURIES or THE SPINAL CORD 

In spiml jnjtinc« it is not the dislocnlion 
fracture or crush of one or more vertebrae 
lint tktcrmines the sevcnlv of the svmp 
toms A \erj extensue \ertchnl injurv can 
occur and if the spinal cord U^clf is not 
involved complete rtcoverj follows But 
frequcnllj a crush of the cord accompanies 
nppnrcnllv shght cvidcnct of vertebral 
trauma Severe and crippling loss of the 
motor and sensorj funchon (even death) 
alwajs results with little hope for useful re- 
cov erj 

Injurj to the spinal cord maj result from 
direct external violence ns from knife or 
gunshot wounds or the impact of luavj 
objects with dislocation or fracturi of the 
spine laminae transverse processes or the 
bodv of one or more vcrlcbrao Concussion 
compression contusion or cru>himi of the 
cord sufistance or nerve roots with or with 
out tearing of the meninges can < tenr An> 
or all of these injuries to the vertebral col 
umn together with pnciseK similar cITccls 
on the spinal cord and meninges can result 
from imlirLCt violence causing hvperextcn 
Sion or InperllcMon of the vertebral column 

Pathologj — Following vertebral injnrv 
a lumorrhngc ma\ lie jirodiicid without or 
within the dura (hcmalonichis) Fpidunl 
licniorrlngc comes from rupture of the vtins 
m this rtgion The epidural fat and areolar 
tissue fin the epidural spaci «o looselv tint 
the hemorrhage can spread for several seg 
mints above and below th< fwirit of origin 
Tnlrnihiral subartehnoid blewbng results 
from the tearing of a vtssel m the subiracli 
notd spacx; about the cord Main /liieves^tU 
float m the subanihnoul space accompmv 


mg the spinal nerves or run to the dura Iv 
mg posterior to the cord especiillv in the 
cervical region Or the meninges mav be torn 
at the time of injtirv, and blood mav enter 
the subarachnoid sjiacc from the ( pidiira! 
spaces Provided the cord is unmjurid blood 
m the tpnliiral or snlnraclinoid spans does 
little harm Occasionnllv adhesions mav form 
about ft clot which mav later be a factor in 
the production of a eircnni<eribed serous 
meningitis causing local cord compression ‘ 
Ix)wcr motor neuron svmploms pam and 
flaccid paralysis have been allrilnilcd to 
hciiiatoraelus but those compile itions mint 
be due to an accoinpanving nerve iiijiirv 
Follow mg cratinl Irimna frie lilood in gnat 
qiiaiililics is often removed bv spinal tap 
from the lumbar subaraclnioid span \o 
evidence of anterior or posterior root irrila 
tion IS produccel bj this stcping of blood 
downward from the intracranial tavilv It is 
Iiiglilv improbable therefore that licmatora 
clus alone m the absence of injnrv to the 
cord or roots produces sjmptoms 

l!cmatom>e)in — Dain"gc to the cord it 
self results in varving degrea-s of contusion 
or laceration often suflicitnllv severe to 
cause cnmi>!etc section As either oni of 
these conditions results in licmorriiage into 
the cord the imoniil of hemorrhage licinc 
m direct proportion to the «tverilv of tin 
trauma it seems jusliflahh to group all cord 
injuries under the common heading of hem 
atomvclia The work of Allen® and 'Mc\eigh' 
Ins shown that hemorrhage and edema with 
destruction of iThcr tracts arc the tnttsfamt 
mg results of anv tv pc of injurv either di 
rect or imhrcct to (he spinal cord The stii 
dent IS refirrid to McVeighs* work for a 
dctniled nceomit of the patholog) in cord 
injuries 

Concu'wion of the Spinal Cord — In con 
cus'ion of the brim evidence is slowlv iieen 
millating to suggest that in spile of ctimjdele 
sufiM-qucnl recoverv lliere mn>t In niimite 
lesions to acconnl for the sudden loss of con 
sciotisness 1 he occasional jM r<i<lrnei of inild 
nr se VI re he idachc following c\i n slight eon 
cussion vvilh onlv motneni irv unconscious 
ness confirms this opinion Coneus ion of the 
spun, falls into tlu sami cntc^orv Itillowine 
sudden scvi re jarring injunis there line Iro 
dcfliiilt lut fleiting cvidinee of n cord m 
jurv Complete recoverv su^ 2 «*<ts that what* 
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ever the lesion in the cord, it was of such a 
trivial nature that the term “concussion” of 
the cord seems justifiable. 

Stages of Spinal Injury.— The progress 
of a spina! injury maj be divided into three 
stages. (1) the stace of spinal shock; (2) 
the stage of reflex hvpere.xcitabilit.v. and (S) 
the terminal stage of diminished reflex ci- 


may be nolcti, with a slight contraction of 
the inner hamstring mu«clcs on ^cratthing 
the sole of the fool. The reflc-xes slowlv ro- 
tiirn Within Ihrec or four weeks the kngc 
of spinal «hock gradually changes into that 
of reflex hvpcrexeilability. The rofkxc'i lpt- 
come hvpcraclive. Slimulation of the <olc of 
the foot produces a “mass reflex,” with up- 



citability, bladder inficlion, decubitus, etc. 
In tlic fir«t stage tximplele loss of all motor, 
'in'ory and reflex action logctlicr with con- 
trol of the spliinctcrs is noted. The iwira- 
Ijred limbs are flaccid Tlic extremities he 
fiat, partially rotated outward m sniiiflexion 
Intestinal, bladder or rectal distention is not 
felt. In alioul ten davs or two weeks these 
signs becin to di‘-appcar A Babinski sign 


wan! movement of the great toes and a 
rapid contraction of the whole lower limb 
Contraction in flexion occurs at the lliich 
and knee with extension of the nnkU. The 
reflex expul'ion of urine and feces nnj oc- 
cur. Trophic chances in the skin wllIi formi- 
tion of dociibili take place. The tlnnl slice 
• nomani Trxlbrwlt c! Snrfrry, C 

Thonvu. pubE«l5cr 
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«s simpH a conlmuntion of tlie sccoiul wilh 
a slow mcrcisc in the Iox;k.iI% from c^stltts 
uid iccciuliiig infection of llic ktclnos llic 
spread of bed sorcs and iwisti/ignnd alrophj 
of the panUrtd muscles until dcalli occurs 
Ssmptomntologj of Spinal Cord le 
Sions — Determination of the degree and 
( vtcrit of the injiin to the spmnl tort! r» 
Inscd on the neurological findings \o mat 
ter wlmt hiisc been the tspc of the in 
iur% regardless of c\idcncc from local or 
roentgenologic c\anunalioii of dislocation or 
frnclure of the Mrlchnl column if there is 
no dtmonstnblc motor or s(n«or^ loss the 
spinal cord Ins not been daimgcil llic dc 
(cmiination of injure to the spinnf cord is 
lase and estimation of tbc level at eelucli 
the cord Ins been injured is also case but 
il IS calrcmele di/IicuU to be certain from 
the neurological findings whollicr complete 
and permanent dcstrnelion of fiber tracts 
Ins resulted or whether loss of function is 
line to local edema nn<l pressure from which 
partial rceoeerj at least max be expected 
Injurj to the spinal cord cxclusiet of slab 
or gunshot wounds results from the impact 
of the indrixcn adjacent xertebra Disloca 
tion xvilli immediate reduction can occur in 
the ccrxica! region Here particularlx where 
extreme hxpernexion can occur it seems pos 
sible that oxerslretching of the cord without 
actual mjurj from displaced bone max re 
>.ult m a scxcre lesion In llie shift of position 
of the bones the cord is pmdicil and re 
leased Iso rocntgcnographic oxidenec of dis 
pfncimont offiom rs u'cn!onsfn6fc Atrf jmiV 
cations of a partial or complete cord lesion 
ire all too olixious or the films max show 
lislocnlion or fracture xx ith clear ex idiiicc of 
a inrroxxing of the boin canal and pressure 
on the cord AMntexer max be the manner 
111 which the cord is injured there arc alwnxs 
the two factors to In considered the com 
picle ilotrncfion of fiber tracts and the 
jihxsiologic block of other tracts from pres 
Mire consequent on edema and hemorrhage 
V bullet or stall wound max cut the ci nl 
eompicteix Iractnre nr di location of the 
xertebra results m a crushing of more or less 
scxerilx Actual Iran eclion fnim Ihi cnii « 
Is rare It is a good working rule that if after 
uijurx comiifetc motor and «f nsorx loss is 
present the conllins been ho]>e!essl\ crii heel 
Rut if some degree of s(nsalion and move- 


mint remains part of the loss of function 
inaj be due to hemorrhage an 1 ode nn in the 
cord subslanrt A\Iun this edema sul idts 
and the hemorrhage is ab orl cd cfuibidcr 
alle return of fiiiulion max oct nr 
Treatment of Cord Injurx — I ollowmg 
injitrx tliesc patients are all m shock and 
anx immediate treatment must be directed 
to its relief Great care must be taken m 
handling, or Iransiiorl lest tiu injiirx to the 
Inuie be increased xxith further cord damage 
The patient should I e carried jiroiit on a 
stiff xxcll pacIeUd litter If n slrctclier is u ed 
boards should be pi iced aero s the handles 
for the iisu il cam IS trough lurmits Ito 
much sagging Pam from pressure on iierxc 
roots max be rcliexed bx opiates allhougli 
it imisl be roincinbcred tint in ctrxienl tore! 
itijtinca respiration mix bi nln ulx imj d d 
bx phrenic mxolxcmont hence morpfiuit 
must be used cauliouslx 
AMiile the liistor> of the aceident is im 
portanl m furnishing nn idia of the scxintx 
of the injure whether hxpirfh Mon or hxper 
extension 1 as oeeiirrid and to winl decree 
or xxhether or not there are iccoinpmxirip 
injuries that might account for nn\ of the 
sxmploms of still greater importance is an 
allcmpl to discoxcr wlial i>ower the paliinl 
had m Ins limbs when he first attemptid to 
moxc them and how much suhjeclixc lus^ of 
sensation snmwl present Usintlx tin re will 
be no difference in the patient s comlition 
immedinlclx after mjurx and nl the lime tin 
first climcil txamimtion is made Ibil then 
wnY Ac Iff aca.-Kfoftff^ casi* tn « AarA ceAYcim' 
of progrt txe lo«s or improximent m neiiro 
logical signs can be demonslntetl vion after 
injiirx Ihi' fact is of such xaltie in d tir 
nulling the viih ctiuctit (riaimint that exerx 
effort should bi made to glean this Informa 
tion 

\Mun the patient reaches the hospital he 
should he placed on a well mfiited air mat 
tross or if tins is not ax iil ihle on a stiff Inir 
mattress Mipiwirled bx boarels arrows the boil 
frame and not bx a sagging *prm., A soft 
pillon beiKatJi the lumbar rurxt of the spm< 
will increase the patient* comfort Dire 
gnrding nnx external cxi Icncc of iiijtin to 
the \crtibnl coluinii eill er dislocatiou eir 
fracture ns brui e« mu«rb «pi<m JoraJ jeiin 
ami lendenu-ss k\|hns ab*rnre efnorrmnx 
palpal le piuous jroci<«s or nllemtion m 
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the \erlebnl cunes or position of the Iicid 
attention should be directed to determining 
the extent of se^<:or^ nnd motor loss 

Since censors loss to toucli pain and 
lempcnlurc uill gi\e more exact cxidence 
of the Ie\el and extent of the injur\ to the 
cord than motor involvement thia examina 
tion should be carefullv and mithodieallv 
undertaken In complete lesions then will 
be an abnipt and segmental line of anes 
tliesia to all forms of sensation \tr\ fre- 
qucnllj just above the point at which sen 
sation IS lost a band of hvpcrcsthesia will be 
noted Often a level of increased vasomotor 
activitv as shown bv slight flushing or 
blanching of the skin or markcil dtrmograph 
ism will be observed in tlie dcrmalomcs 
supplied bv the spinal nerves running from 
tlie injured cord segments Priapism will 
often be seen and increased sweating will 
frequentU be noted its distribution depend 
ing on the level of the lesion Sjmpathelic 
fibers arising from the second thoracic to the 
second lumbar segments innervate the sweat 
glands If the lesion lies above the second 
thoracic segment profuse sweating mav oc 
cur in all parts of the bodv But if the cord 
IS injured hclow this level the perspiring 
area mav lie below the level of the «cnsor> 
loss 

In describing sensors or motor loss follow 
ing cord injurv the level of anesthesia and 
paralvsis in various muscle groups resulting 
from injiirv at the difTcrcnt cord segments 
IS best outlined from bilow upward The 
^ow cr the tranmn in \^ie roT\\ i*. 

sensorv and motor loss Hence it is less con 
fusing first to describe the result of a sacral 
lesion foranv anistlicsia or paralvsi<s acrom 
panving a low complete lc«ioii will also be 
prtsinl in a similar iiijurv at a higher level 

\ lesion m the lower sacral segments re 
suits in a narrow strip of anislhcsn on the 
back of the calf and thigh merging nbovi 
into an area of perianal and scrotal anesthe- 
sia I Icxion but not extension of the foot 
and toes is lost and sphmcler control is 
much impaired If the fifth lumbar segment 
IS spareil when the upper sacral segments arc 
damageel sensation is abolished over tlie 
dorsum of (he toes and the plantar surface 
of the fool plus a narrow strip up tin back 
of the legs and thighs and the perianal re- 
gion riixion and extension of the ftcl and 


toes IS impossible and control of both 
sphincters is lost Injurv at the fifth lumbar 
Itvtl results in impaina! movement at the 
kmc with paralvsis of the loos ankles and 
«pliincter» Tin kritt jerk is unimpaired Ihi 
ankle jtrk lo'l The s(.n«orv loss will involve 
the outer side of the leg from the knee 
downward the whole of the fool and tin 
|)onanal and scrotal regions Following 
trauma at the fourth lumbar segnunl sensa 
lion will be absent below the knees and 
loss of power in flexion and cxltnsion of the 
thighs together with impiirmenl of the knee 
jerks ttdl he aildeel to the neurological find 
mgs nlreadv described In lesions below the 
third lumbar segment not onlv mav the 
lower end of the cord be involved but since 
so nianv pairs of nerve roots from higlicr 
segments pass down across this area thev 
mav become impliealcd thus prodiinng a 
motor anil «cn«orv lo«s suggesting a Icsion 
ibovc its actual position I urthermorc since 
below this region both roots and cord niav 
be injured asvmmetrical and partial lesion* 
ire frcqucntlv encountered Injurv to the 
cord at the second and Ihinl lumbar sig 
mcnls product a a sensorv level corresfxind 
iiig roughlv to the middle of llic thigli Knit 
and ankle jerks arc lost but the cremasteric 
reflex is retained Complete flaccid paraK«H 
IS noted in the legs and sphinctirs liCvions 
in the thoracic area are best locahrcd bv the 
'cnsorv level In all descriptions of h<inns 
to be out lined next complete paralvsis of tin 
legs and sphincters must be con«ulireil a* 
vtwt^vvv\tv\ Tbx •vxeowvp'vwxvwg le- 

sions at the tvvilfth thoracic segment cor 
responds roughlv to Poiipart’s ligament at 
llic tenth thoracic to a line through Ihe 
level of the umbilicus at the sixth thoraru- 
l<» the level of the ensiforin cartilage at the 
third thoracic to the line of the nipples and 
at the first ami second thomric to the line 
of the elnvieles and the inner side of tic 
upper arm* ns well 

In the motor sphere conipicle Jo's of con 
Iraclinn of the aMommal mu«ck< to^ithrr 
with nliolition of the nbihuniiial nficx indi 
cale^ n lesion alnive the eighth Ihoracie «eg 
ment The upper cxlrcmilies are not invobisl 
until the injnrv reaches th< first ihnnnc 
ment ^^lth a lesion of the seventh ccrvici'l 
segment the pntiint lies with his forearm* 
flexcil and cros«eil on hi* chest The hteef'* 
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rcflcv maj be preserved but the triceps jerk 
IS lost together with toritraclion of the tri- 
ceps The forearm can be flexed but not cx 
tended Slight movement of the wnst and 
fingers ma\ be present Sensation is pre 
served on the outer side of the forearm and 
band In a lesion of the eighth cervicaf and 
first thoracic segments contraction of the 
pupils and narrowing of the palpebral fissure 
with enoplilhalmos ire produced bj sympa- 
thetic involvement If the sixth cervical 
ment is injured the upper arm can be ab 
ducted and externnllv rotated and the 
forearm flexed and pronaled is pvrtial 
motor power is retained in the shoulder gir 
die The biceps reflex will be impaireil or 
lost No movement in the wrist or fingers 
will be po«sible Sensation mav be preserved 
in the outer side of the upjicr arm With a 
lc«ion of the fourth cervical segment or 
above motion in both arms will be coin 
plelcly lost The diapliragm will be pan 
Ivzed with consequent danger of pneumonia 
due to phrenic involvement Sensation is ab 
sent below the base of the neck 

In nil lhe«c lesions at various levels it has 
been presumed that the doslruclion of the 
cord has been <om]ilctc \Miile this is un 
fortuuatclv onlv too often the ca-c in manv 
in>ilances the lesion is not complete and 
hence variations in motor and «ciisorv find 
mgs can occur Since from the standpoml of 
prognosis and treatment diffcrcntiition of a 
partial from a complete lesion is of extreme 
importance a review of the clinical findings 
in cillicr inslniico seems md’icalcif In a fuff 
transverse lesion of the cord paraKsis of the 
flntcid tvpe complete in all muscles in 
nervalcd bv segnunls below- the level of the 
lesion Reflexes arc complelilv abolisbcxl be- 
low (he level Sphincter control of the Wad 
dor and rectum is gone Complete retention 
Is noted and 1 itcr urine nii<l frees pass with 
out the knowUdgt or volition of the palicul 
There is an entire lo s of ill forms of sen^a 
turn sharplv ronfincel lo tin level of the m 
volved segments and usiiallv cippexl bv n 
baml of livperc'lbesia The climcn! picture 
IS slalionarv 

However when the lesion of the coni is 
not rompitle the paralvsi-. of muscles fwlow 
the injurcil segimnl mav not be absolute 
and lilt jnralvsis is rather of the spastic than 
the flaccnl Iviit The reflexe-* below the level 


of the Ic&ion mav be present or even iii 
creased A Babinski smn or clonu-. mav be 
obtained Partial control of spbinctenc action 
may remain, and the patient mav appri“ciatc 
that Ills bladder or rectum is overdisiendeal 
and when evacuation occurs Sensorv loss is 
not ceinjplete and mav not correspond (o the 
level of the injurce! segment Strong stimuli 
and changes m position of the paralvrcd 
limbs mav be felt Lastlv the eluneul evi 
dciicc mnj change rapidlv or slow Iv with a 
return of power m the muscle groups and 
diminution m the area of niie«l!iesn 

\fler a careful neurological eximmaluui 
and detailed recording of the fituliiiii' roent 
gcnogriphic studies of llic area of the vcrlc 
bral column involved must be made (treat 
care must be taken in moving tin pitiint 
lest cord damage he increascel I verv effort 
should be directed in this cximmatiim to 
ward a determination of the amount of im 
pingcnicnl of the bone on the ncunt earn! 
and hence possible ilirccl prexsiire on tiu 
cord Anterolateral and ontcroposterior films 
are nhvavs indicated Rased on the roentgen 
findings it IS often |>o«<il)lc to reach a con 
chiMoii ns lo the jirobiblc degree of injurv 
lo the cord It vnll be at once obvious m 
manv inslanres that the cause of a complete 
lision lias been the crushing of the cord bv 
the vertebral dislocation A finding of this 
character will have nn important bearing on 
subsequent treatment rrtquitilK rotnlgtn 
studies will show that the vertebral mjiiry 
involves a somewhat lower «egminl of the 
coref tfnn the fevcf infficalctf bv the neuro 
logical findings This apparent di<cnjnncv 
mav be explamwl bv the fart that at the 
lime of coni iiijiirv piilpeel cord lias liccti 
driven npwnnl along tin fiber tracts within 
the pnl sheath and ha« dfsiroviaj higher 
areas or hemorrhace mav have sjiread up 
vrarel vvjtlnn the cord substance riirther 
itiori 111 the lumbar region where the nerve 
roots run from aJiove doiwmanl their m- 
voUrmcnl at a lower level mav -lugvst Ibnl 
the Inglier sccmetil from winch ll ev orig 
mate has bten damnpetl 
A lumbar puncture «finuM nlwavs bf 
made to dvtennme fir I llm iri'cnoe or nb 
«cnct of blood III the «|»iiial fluid and «<a 
ondiv and more inijM rtnlil tin pre-eiiei or 
alisetio of a bfnek lu the spmat fliii I orrii 
tition at the level of the li-.i<n following 
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compression of the jugular veins (Quecken 
stedt test) If the spinal fluid is clear the 
lesion IS not due to on effusion of blood into 
the subarachnoid spaces (hematorachis) If 
no evidence of a block is present it is ob\j 
ous that there is no impingement of the 
o\erlying bone on the lumen of the neural 
canal nor is the cord swollen from edema or 
hemorrhage consequent to trauma But if 
signs of a block can be found then either 
the fractured or dislocated \ertebrae are 
compressing the cord or edema and hemor 
rhage consequent on the mjurj haae caused 
a local swelling of the cord Or a combina 
tion of both bony compression and local 
swelling maj cause the obstruction A study 
of the roentgen films should furnish evidence 
of the degree of vertebral impingement on 
the neural canal If there is no dislocation or 
fracture the block is due entirely to local 
post traumatic hemorrhage and edema m 
the cord 

Based on the results of these eaamina 
tions an attempt mav be made to decide 
whether or not the cord has been completely 
or incompletely injured and whether the 
sj mptoms are due to pressure from the over 
lying bone or to edema and hemorrhage into 
the cord resulting from the trauma or both 

The purpose of all treatment m cord m 
jury is to obtain the maximum return of 
function in the groups of paralyzed muscles 
lying below the lesion The injury of the 
cord may be due to continued pressure from 
adjacent bone to hemorrhage into and pulp 
mg of the cord at the point of impact to 
edema of the cord from the bruise or to a 
combination of all three of these factors 
Pressure against the cord from a dislocated 
or fragmented vertebra can frequently be 
shown by rocntgenographic studies The 
time element is very important m deciding 
on the type of treatment Unless the cii^ting 
pressure on the cord is relieved withm cigh 
teen hours the damage will be permanent 
Therefore unless the patient is seen within 
that period little or nothing need be done 
as far as relief of pressure is concerned 

^Miat are the methods by which pressure 
may be relieved? Two methods are avail 
ab*e closed reduction of the fracture or dis 
location or lammectomv over the level of 
the lesion The neurological examination 
will reveal a complete or partial lesion with 


stationarv increasing or diminishing synnp 
toms The roentgen ra\ studies may show 
whether or not the neural canal has been 
narrowed by the impingement of the stir 
rounding bone Lumbar puncture and (he 
Queckenstedt test will prove whether a 
complete partial or no block exists 
It IS the authors belief that no complete 
cord lesion should be operated on regardless 
of whether the roentgen rav studies show a 
narrowing of the neural canal or whether a 
complete block can be shown by the Queck 
ensledt test In these cases lammeclomj is a 
waste of time and causes the patient suffer 
mg from a useless operation Lamineclomv 
is indicated only when the neurological signs 
are progressive block or no block and 
whether or not there is roentgenographic 
evidence of bone pressure It is true that the 
author has operated in cases in which there 
was pressure from damaged vertebrae and 
has found an edematous swollen cord has 
removed the bone opened the dura and re* 
lieved the tension A certain amount of 
recoverv resulted But one is not convinced 
that an equal amount of recovery might not 
have occurred without operation In mnnv 
cases if the cord has not been entireh 
crushed even though evidence of a complete 
lesion may be present at the first examtna 
tion a surprising amount of function is re- 
covered spontaneously Great pressure mav 
be brought to bear on the surgeon lie mav 
feel that if the lesion is complete and if the 
Queckenstedt test is positive a decompres 
sive lammectomv may give the patient a 
s'lght chance for a little increased improve- 
ment in function Such is not the fact 
The author has operated on seven pa 
tients with cervical injury and has seen 
eight operated on by others without rccov 
ery The one patient with a cord injurv in 
this region who recovered to the author* 
knowledge did so without operation 

The opinions here expressed as to the 
treatment of acute spinal injuries are not 
universally held Slixter® states that pv 
tients showing increasing neurological signs 
or stationary neurological signs plus com 
plete block demand immediate lammectomv 
if seen within twentv four or fortv eight 
hours of injury Mock Naffziger ® Coleman 
Semmes’® and Gurdjian” all sub'cnbe to 
this opinion Elsberg^'’ adds severe root pains 
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from pressure of Joented bones on one or 
more sensory roots as nn indication for oper 
ation 

If following mjurs to the \trtebnl bofU 
ssilli insoLcmtnt of Uic cord roentgen ms 
studies show fnctnrc or dislocation inamp 
ulaliec reduction of the dcformite bj heper 
extension is indicated (Sec section on Frac 
ture of the Spme ) 

Cere leal fracture and dislocation teilh 
cord jnjurj is ah\i\s serious 

^^lth regard to the hie treatment of 
spinal injuries and be late is meant from 
two weeks onward after the initial trauma 
there se*ems to be general agreement Oper 
ation IS indicated if there arc increasing elm 
ical signs of cor<I damage If the condition 
IS stationarj regardless of whether or not a 
block exists no improvement is to be ex 
peeled from surgical measures Manipulative 
reduction should be attempted in these cases 
as mil unless the mlcnal of lime has been 
too great 

After Care of Spinal Injurs —The <!c 
cision for or against operation and the per 
formance of a decompressue lamincctoms 
or closed reduction ni a spinal cord injurj 
is ontj the opening gun of a long struggle 
Vesical retention must be rclicicd the d?- 
selopmctil of trophic changes in the skin 
swtli the formation of bedsores must be pre 
Milted and contractures in parnUz(.d inns 
ctes must be combated 

The proper handling of unnar\ retention 
i> a much di«cussed problem Afixtcr^ in 
\cighs against the use of the catheter lie 
and CaliilP* suggest suprapubic prc«siirt. on 
the fundus of the bladder in nn nllcmpt to 
cause relaxation of the sphincter and the cs 
cape of urine This deep pressure should be 
madeeaerj siconrl hour expressing about 2 
ounces at first and increasing the amount 
up lo G or 8 ounces at the end of ten daxs 
If this fails then 'Mixtcr introduces a large 
d( I’ezror catheter into the bladder Ihrouch 
a suprapubic slab wound Milli Gurdjmn** 
the wTilcr has fouml that nn in King cttli 
etcr released c\cr\ six hours lo prexent 
oxcnbstcnlion and changed eeers three 
da^ gixes the be t results Ripcatcd eatli 
ctenzalion leads more sureU lo iiifeTlion 
than an in K ing catheter Bladdi r irrigations 
with mild solutions are indicated after each 
catheterization 


Bedsores following spinal cord injurx arc 
xerx difiicull to prevent Fhmination of 
pressure points In the ns; of an air or water 
bed 15 essential 'Ihe liicls should be pro 
leclcd bx gauze niics I rcqiicnl turning if 
this IS safe will help prevent the breakdown 
of the skill over the bullocks and trochanter 
The skin must be kept absoliitilv drv Alco* 
liol rubs followed bv stearate of rmt jwwder 
should he given everv four hours to the 
back One of the great objections lo supra 
pubic drainage or manual expression of 
urine for \t ical retention is that with these 
methods of handling the bladder condition 
It IS difliciilt to keep the bullocks drv If and 
when bedsores appear everv effort should 
be made to prevent infection although this 
IS impossible If sloiiehs occur ihcv should 
bo allowed to separate and should not be 
cut avvax Deep collections of pus should of 
course be evacuated 

‘Muscle contractures toe dmp or flexion 
at the knee arc best combatcvl bv tlic use of 
light splints If a cast i* applied exerx pre 
caution must be taken lo prevent a pressure 
sore 
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ment m Traumatic MjcIjIis Dne to Fractqre this solution sIokIv and careruIlT br tcid aroubng llie 

©r the Sjiine 3 Mirliisan M Soc 2^ 16 j 1930 passacc of the matenal into the surrounding U«ue 

12 FLiberg C Fractures of the Spine and Their where jt may cause a slough Neier a Id tl e yixTiiiia 

Treatment dmoimt of Disabilitv Indirations for and saffapmdine solution to other material given intre* 

HesuIU of Operaliic Interference ^^a3hlnR^on D C, ^enouslj such as blood glucose or normal saline »ilu 

Department of I^bor Fureau of Labor Statistm lO^S tion Subsequent do«es should be calculated on the 

13 Tailor \ S Fracture Dislocation of the Cem* basis of Oi53 gtn fier kilogram of liody weight and 

cal ^pine \nn ^urg 90'3*l 19^ pcen intraienouslj even six hours As soon m the pa* 

14 Cniill C F Treatment of Dfadder Paralrsis bent* condition warrants it sulfapvndme shouH be 

Due to Non Tabetic Spinal Cord Lesions Am J Surg pven tiy mouth 

5 412 1923 In the treatment of slreptococcie meningitis the 

15 (lurdjian F S Unnm Traci Manifestations jatient mav be given sulfanilami Ic intravenciiwly it he 

in Traumatic Mvelitis Due to Fracture of ^pine with ts too sick for adequate oral admmislralion Add 30 

Particular Reference to Management, Am J Sorg IS pm of sulfaniHmidc crvslals to a liter of freshh pre- 

112 1931 paml normal snhne solution which has been brought 

to a bod One htinilml oibic renlimeters of this »ohi 

TREA-nlF^T OF MENINGITIS r""'“ '' T'*" 

may be pven under the skin Tlie initial dose is 90 

No more dramatic step in the conquest of a dreadcil grams for an a lull followed bv a mainlcnnnce dose 

complication of sinus infeelion cranial trauma or op- of **0 grains even four hours dav and night (Follow 

erative proceilnres in the brain has been taken than the tables on oral administration) 

that resulting from the disroven tlial the sulfonvm Pnciimococric meninnlis roa> be treated hv inlra 
ide derivativea had a speeifie action against the rvun venous thetapv with a 5 jier cent solution of snetiiim 
mon organisms produnng meningitis The treatment of sutfalhiarolc m sterile distilled srater in an initial ilo«e 

raeninplis has lieen ra lieailv change*! bv the intrtwjuc- calculates! at 0 DC gm per kilogram of boilv weight 

lion of Uiese drugs *'urgical measures which were at ^iihseqiienl doses mtreveneuslv everv six hours shouU 

liest desperate makeshifts have been foreesl into the be pven calculate*! at 003 gm per kilogram of laxly 

bBckgrouod Tliev sloull tie used only a.s aids to sol weight Homologous IvTve anlipDcumocrKvus scniro in 

foDamirle llicrnpv to cl*^n up a feeiling focus of in travenoiislv is rerommemle*] in pneumoeoene menm 

feetion to relieve pressure or to unblock cerebrospinal plis in !ite eases or if rt«pon.sc to chemollieropv is not 

fluid nreiilalion otulruetcl hv the adhesions mnse- prompt and adequate If the patient is not hjiversen 

quent ujion meninplis Ceflain organisms are not sitise to serum an initial do*e of 500 000 units is al 

definitely afferted In there rtimpoiinds and in such visable with a supporting dose of JOOOOO units e\rrr 

cases btruneclomy and dramage mav be necessary ad eight hours 

juncts la these drugs Rut the treatment of meningitis Dunne the use of anv of these drugs a record of 
due to streptococric pneumoiwne staphvlococne or unnarv output should lie kept and the escret'on 

niemngncoceie infection consists in prompt diagnosis b> should never be pcrmitfeil to fall below 1000 re in 

lumbar puncltirt smerr or cultore and the jmme*l/afe Inenfv four hours If this rule is sinctlv ob«errr»l 

a Iniinistration of the proper siilfonami le preparation complications referable to the unnarv tract from llie 

in full dosage If possible the patient s condition per ure of lhr<e drugs will lie avmded Fluid shoul 1 alwavs 

II ittiiig It ns soon as the proper blofxl leeel of iHe be form! up to nt least 3500 ce per ilav eqwvisllv 

drugs is revche*! lie onetnvl source of mfeelion— mas wlen solfathiasole is l>cing n Iministerrd and the out 

fmd Of paranasal unit* compound tncturr or septic put of unne should be kept at lOOf) cc *ladv as a min> 

f*>ctis elsewhere— shouH 1>e ilrained an! slenlire*! at the mum None of lhe«e drugs should lie adminulere*! bv 

earhrtl opportunity to prevent reinfection lumbar puncture or ventricular tap Repeate*! lurliar 

The dosage of these drup bv mouth is as foUowa Ups or rsmtinuous lumbvr drainage is not adnralle 

^lainlfTtanee Interivl Dip 

Initial Pote Poie anil hijAf 

\*!ults— 100 Ih or over 30-90 grains 15-*0 grains Fverv 4 hours 

Adults — aO to 90 lb 50-50 grams 10-15 grains Fvef> 4 hours 

Cl il Iren ®0-30 grams 3-10 grains Fverv 4 hours 

Rabies 10-^ grains 3 grains Ftery 4 h*inr» 

Tlie maintenance dose should be continue*! until the as iherapv spinal puncture msj be <lone when n 

tempiraturc has lieen normal for seven ilavs Tie dicale*! to determine the lortenal an! cellular content 

higher ilore'Vs are recomroen led for sulfsn lami le bv of the spinal fliii 1 In Inraling all forms of mei ingiti* 

inoutJi in hanifflng strrptococnc an J menmgiwwnc It is afsisahle to lave (le hlmil level of the drug 

mcninjnti* the smaller amounts for sulfapjn line orallv reach IS mg per huiidre*! cubic renlimeters as **von •* 

in slaphvhxNjmr meningitis an 1 for siilfathiaxole orallv possible and to msintain it at or near that level iistil 

in pneumocomc meningitis rliniral improvement is elearlv obvious ^nee the klv*l 

If ll e pnt eiit is l<xv siek to take the dmg bv mouth level drops rapi llv it is important to maintain ll'C 

or nasal fnlir intraven*ias therapv w indieafe*! For level bv repeafe*! *foses everv four hours orallv ra eicn 

*taphvIoe*ienc meningitis »oihum sulfnpvnrme should ht hours inlravenouslv *Lsj an 1 night 

!»- given in an initial *lose of OOfi gm per kilogram of Tie drug treatment of pneiinxveoccic or slaphihxsw- 
Irtlr wfiglil mide up in a 3 per rent solution in cic menmgitis is grrallv a ile<l bv the ju lifsoiis o*e o( 

sterile freshlv critiHc*! water It is important to give surgical measures Feeding foes should alwnvs lie ehn” 
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nated Avhenever Ihe conJiUon of the patient pcrmiU 
S nc« the'^ orpnt isms proftuec ll ick j us wit! o Ihnons 
and iiilerfertnoe ^ th the nrculal on of cereiimsptna} 
flu! surgienl treat ncnl mnv lie inj cftte«5 to Kle\e 
I lock or inlrnernn a! \ rt«is it\ 

It IS to Iw rccot itnen !c !’ that «i cn jwm Ik libi ra 
tojy ronfro! of hictcnal cfemolfcrajn be earned oot 
1 ul inab I Ij to «!o exam nit ms of the lilooil an ) unne 
sloul! never lie consi Icred a rontrain 1 cat on to Ur 
use of tic sulfanilaii !e compoiinli If faetliltcs are 
avTulalte hemopIoUn dclertniml ons si null be made 
every other dav dunng ll e frst «wk of trcilmcnt w d 
once n week thereafter Total anl different nl wlite 
blood cell counts si oul 1 lie made every other «lnv for 
the Fnsl sci’cn dfivs an f ff iriicMlarli (mportanl) if 
tic patient ctnlnues treat nent with sulfnmlaini ie or 
Its Icnvatives everv tv -o davs 1 etween the foiirteei tit 
and the fort eth <lav TI e urine shnul 1 t>e examinetf on 
altenate davs if tie lulienl is receiving silfipvnhnc 
or sulfall axole Tie unne si o 1 1 be cxamincvl micro* 
scopicaltv for bloiHl Tl e output of unne of patients 
lieing treated with sulfathiaxolc or sulfipvnline for 
senoui infections sliouJ 1 be reeonW dailv Pat enls 
receiving sutfaii lam le compounds shoull lie seen at 
least once a dav an 1 si oul 1 lx (|UeslioncvI as to Ihe 
presence of hcadacl e or malais*. as ll esc are freq lently 
irnportanl earlj sjm|toms of toxic reacltoas PalxnU 
$1 oul I la inspects! at each visit for the presence of 
jauml ced scleras (acute I etncl} tic ancm a or hepati 
tis) pile mucous membranes (acute hemolv tic anemia) 
or rash Tie temperature a) ouU be rerorlcd i//erer 
recurs o/fer ihe paitente fenpentute hat feen vormal 
in (Ae eonrae of treat’oent tnlh tulfanilamirff or one 
of tU denvoUici ife tfng thoijf le tfuttmUnuett 
tmmedialflif or t/ rerenffy dueovimufH thatiU aof fe 
resi med vnUti tt Hat I een demonitralf I that Ike feter 
I* due to tt reeufrenee of the i i/ec/ion Wenever 
tl crepv with the s ilfanilami le drugs s stopped he- 
ffluse of a drug reaction fluidt tfiotH le farted to 
flat SOOO ee per day tt taken in order fo icosh oul 
the drug 

tgran ilocstnsis » exfremelv rare before the four 
lesnth da> of tferop) ft is imperative tfnt louf and 
difTcrentml wl ite cell cs tints I e tna Ic for patients si 11 
unler treatment after tic fourteenth «!av (every two 
davs from tic fourteenth to ll c f rt elli dav) If the 
jxrcenlsge of polyii orpl oi icWr irukocytr* falls to 50 
per cent or less in an n lull jmliei I tl e drug »1 oul 1 
lx slopixil immcil aleb (Ininnlocv lojxii a without 
agraiiulocv lo« s n nv occur 

Snj patent wlo has had a toxic reortion to one of 
the sulfan lam 1 grot p of dnigs mav lave a arcond 
nn I more stvere react n if one of these Inigs i* 
prrscnlvcvl Bpi tl To such patimts a rii sll trat !o«e of 
lie drtie (0 1 I 05 gm ) slodl lie givri n 1 the 
j it Cl I « liscrvrd 1 icive 1 n irs Is f re i tei s vr If rrapv 
IS Stnrlcl folloniig wlicl le m ul l>e cnrpfillj ob- 
served nn 1 tl e drug ii n ed slrlv »«ni p«l on lie ffsl 
BpjK-iranec of any toxic n inifcslat on 

rn\NCIi C Gtl\NT 
RrrnitNCT 

1 Clemollcnipv for Infrcliouv I) *ea*rs anl Oll»f 
Infect ons Cirrulir Ixtter 'so 81 Uar M«1 7W 
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TUMOIIS or TIIL SPINAI COPD 

BtciiKc of l!ie tliiiicnl tniporlatict of thoij- 
rchtion to the cord - 111(1 its covering tntm 
limiics spinal cord tumors Inv c been div tdet) 
into Ihrit nnjor groups (1) utlraitudtilhri/ 
iitmora arising within (he «ubs(nnct of tho 
cord or mcdull't (2) cxlrnmedullnry Utmors 
jinsinfT outside the curd and (*?) tumort of 
the cfliidti ft^t/ina nri'itig vvithni tlu dur\ 
and among the ntrte roots of tin caiida 
C(|iiin't The cxtr'imediillnrv tumors arc snb 
divided into irifrodurnf and exiratlural at 
cording to their rehlioii to the dura (Iig 
)50) 

Signs and Sjmptoms— Tlu tarh signi 
of spinal cord tumors arc dttcrmmcd hrgiK 
bv Ihe position of the ntuphsm in rihfion 
to the cord and to the enurgmg nerve roots 
A tumor arising from a none root mis gm 
svmptoms rcfcnblt to the nerve root long 
before there is ntn evidence to suggest 
spinal cord invoKcmcnt uiiltss this litter 
I>os<d)i!ilv is dcllnilelv considtred m llic dif 
ferentinl dngnosis If on the other hind tin. 
limior compresses the spiml cord in its eirlv 
stages (he signs readiK suggest (he trui 
site of the pathologic proctss Vccordinglv 
nooplisms of the «prniJ cord nnv be con 
sidend ns presenting two groups of svmp 
toms (1) those due pritniriK to eompres 
ston of the nerve roots nnd (2) those due 
to cirlv compression of the long fiber tracts 
of the spirnl cord 

\\»lh compression of the long fiber tracts 
the sicns ire the obvious ones of disturbed 
spiml cord function nnd the atlinlion is at 
once directed to the cord Tin problem is 
then to determine whether tlu clmieil pic 
tiirt IS ntlribulnhle to a tumor to some in 
trinsic disease of the cord such ns multiple 
sclerosis or to a systemic distn<e such ns 
pernicious inemn the tirbcsl chiucil mam 
festnlions of winch iniv be rifrrnble to 
spinal cord involvenirnt lirforc evahnee of 
the condition is demonsinblt in the blood 
picturr 

■\Micn on tlu ollur hand the enrlv signs 
are due to mvnlvimcnt of the nerve roots 
within llu verlebnl ciml without obvious 
comprcssitm of tlu cord these are nfirrcd 
In (111 periplienl distrdiutinn of the in 
volvcd roots Tlir «vmploms nnv then lie 
conftisv'd vnth «v;rip(oni« nfcrable fo di» 
ttirbcd functions of siuh organs as iltr ki 1 
nrv kiJlblidihr apj>cndis or prostate and 
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J>rcow(' stjnjcientJy grcnt, Bbohtion of the 
icn«:Qr3' impulses 

Parcsllicsias, sucli as tinpling, pins aitfl 
needles sensation and finillj a sense of 
heaviness or dead fechiig, referrwl usually 
to the side of llie lesion, arise from pressure 
on the dorsal columns Pressure on the 
spinotlnKmic Ir.acts more cominonlj causes 
a sense of burninc or of c\trimc cold and, 
finall3, loss of the piiu and tcmpcralurc 
stn«e referred to the opposite side of the 
hod\. Thus, a tumor on the left side of the 
spinal cord causinjj pressure on the dorsal 
columns svill produce a sensation of pms and 
medics in the left lower extremity and. if 


3‘,U 

tension (Rihinski), and. m Ionj;-staniIuif» 
cases with marked comprc'«ion of the cord, 
masstic witlKlmwal reflexes, the extremities 
being w ilhdraw n insolunlnnK' on the slight^ 
cst stimidation, such as moiitig tiie bc<l 
covers or mcrelv tnuchini* the skin In lt>linf> 
sensation At fir«t orth a sense of hcav/ues-ii 
and slowing of mov emtnl v\ ithout ncliv e loss 
of movement nn.v he noticed, grnduafl^' in' 
creasing until marked sp'islieil.v and loss of 
voluntary movement occur. 

Involvement of the short, hut mnllipli' 
neuron p.Tthwfl.v controlhiig bladder and rec- 
tal function is evidenced by vlt’^lurbaiHcs in 
urination difficult} in starling the iinmr.v 



Fig 13t — I’liolnniH rogroph of a tra«s>ers« section of Hie ccmrol ronj of a fi\c neck oH infant, Wctccfl 
n»clin alam 


the tumors is sufiiciintl} ventral to tati<c 
pressure on the left spinothalamic tracts, a 
sense of burning or of iej cold in the right 
lower extremity. 

Tilt long motor pai/inay, known as the 
pvramidal s.vstcm and controllmc voluntary 
movement, is the onlj clmtcnlly iinporUnl 
motor svstem, since signs arising from m- 
voUement of this tract ovirsliadow llio«c 
due to the less prominent motor sj stems, 
such ns the rubrospinal 

The prrncip.tl signs referable to compres- 
sion of the motor pathwav are motor weak- 
ness, spisficdv. incrMsid deep rrfiexcs. 
iliminishdl abdominal reflexes, allerci! plan- 
tar rc'>poii«cs. that is, fanning or dorsal cx- 


flovv, iirgcncj or, if certain segments of the 
cord arc involvetl, incontinence Unli'ss tin. 
con! segments dinctl} conlrollmg the blad- 
der and rectum arc involved, signs refcmhic 
to the bladilcr occur rclativel.v late in the 
course of exlranitxlull'iry spinal cord tumors, 
frequently not until the motor signs are 
rnas>ivc and the sen-or.v clnnges are ad- 
vaiicevl In intranuslulhrv tumors and in 
mtrinsic di-nses of the cord, such as mu) 
tiple sclero*ii'. thev appear varly. 

Jioot or Jlmltcular .Syndrome — Ihiikilenl 
root invohimtnl mnv occur in tumors aris- 
ing direell.v from the nirve roots wilhiti the 
subxrnchnoitl space, or the root nnv be com- 
pressci! secondari!} by tumors nri'ing from 
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Ihe search may lead aT\ay from the spinal 
cord instead of to it, sometimes c\cn to Uie 
pomt of surffical evpioralion of the suspected 
area For tins reason, even though few signs 
of cord in\oheinent are present, symptoms 
referable to a given organ but failing to fit 
the clinical picture ustinlU presented by 
that organ should arou«e suspicion of a 
spinal cord tumor. 

For con\cniencc, the signs of exlramedul* 
larj spinal cord neoplasms maj* be groupe<l 


sure may be exerted on the roots for many 
years with only ^ague signs to suggest the 
presence of the tumors. 

Long Tntct Syndrome . — So far as the clin- 
ical signs of spinal cord tumors are con- 
cemcil, the function of only the two major 
long neuron pathways need be considered. 
These are the sensory and motor path«. 
While a numher of other Ifacts are recog- 
nized and their function is well known, their 
intohenieiit is, as a rule, o\ers.hadowcd by 



in two syndromes’ the long tract syndrome 
and the root or radicular ssndrorne. either 
of which or both may be present Intra- 
medullary tumors insolvc primarily the 
central gray matter of the cord, and the 
symptoms from the so-callcd central gray 
syndrome In effect the clinical picture is a 
combination of the bilateral radicular syn- 
drome and the syndrome of the long tracts. 
Tumors of the cauda equina are usually 
large, soft, jelly-like masses stiirounding the 
ncr\e roots and producing radkulir signs. 
Because of their jelly-like consistency pres- 


Ihc more striking signs produced by the 
major paths. 

The important sensory froefj are: (1) the 
dorsal sensory columns of Gol! and Burd.nch. 
which carry discnmimlive sensation, such 
as muscle, joint and tendon sense and sibra- 
lorj' and discriminali\c tactile sensation 
from the same side of the body, and (2) the 
htcral and \enlral spinolhal.nmic tracl*. 
which carry pain and temperature from the 
opposite side of the body {Fig 151). Pres- 
sure on these afferent patliw.ays produces 
first, paresthesias and, finally*, when it ha* 
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become sufilclcnlly great, abolition of tbe tension (Rabinski), and, in long-sianding 
sensory j'nipubcs. ^ ^ eases with nnrketl compression of the cord. 

Paresthesias, such as tingling, pins and massive withdrawal reflexes, the oxtrcmitii's 
needles sensation and finally a scn«c of being ssithdrawn hnoluntanly on the sliplit- 
hea\ incss or dead feeling, referred UMially esl stimulation, such as mo\ing the bed 
to the side of the lesion, arise from pressure covers or merely touching the skin in testing 
on the dorsal columns, PresMire on the sensation. At first onI,\ a sense of heavmcs* 
spinothalamic tracts more comnjonly causes and slowing of moicmenl without attise loss 
a sense of bur/ung or of extrenm cold and, of movement mij, he noticed, pradually in- 
finally. loss of the pain and temperature creasing until marked spasticits and Jo'^s of 
sense referred to the opposite side of the soluntary movement occur. 
bod\. Thus, a liimor on the left side of the Insolsemcnt of the short, but ntuUiple 
spin.il coni causing pressure on the dorsal neuron p.ithw.ay controlling bladder ami rec- 
columns will produce a sensation of pins and tal function is evidenced by dislurbanu- m 
needles in the left lower extremity and. if urination: difiicuU> in sl.irling the urinary 



Fiff IJI — I’tiolonHcrtJjmtph of a tr»n«vcw« of fhe rt-nwaJ conJ of a /?»e nctJ, oM i/ifinl, 

rnydin stain 

the tumors is suflicicnllj ^ent^al to cause flow, urgency or, if certain stgmcnls of the 
pressure on the left spinothalamic tracts, a roni arc iruoKed, incontinence. Unless the 
sense of burning or of icy cold in the right cord segments directly controlling the blnd- 
lowcr cNlremity. dcr ami rectum are in\nl\c<l. signs rtforablc 

The long mofor pathuai/, known ns the to the bladder occur rilalivcly late in the 
pyramidal system and controlling \olunlary course of cxlrametbillarj' spin.al cord tumor*, 
movement, is the only clinically Importanl frequently not tinlil the motor signs arc 
motor system, since signs arising from in* inn«si\e and the «envor.\ changes are ad* 
volvcmenl of this tract osershadon those sanctsl. In intramifliiDary tumors and in 
due to the lc«s prominent motor ssslcnis, inlrinMc diseasen of the cord, sucli as miil- 
such ns the rubrospinal. tiplc sclerosis. Ihc.i appear early. 

The princip.'il signs referable to compres- Hoot or fiaihenlar Hifiitlrome . — Uniltleral 
sion of the motor pathway arc motor weak- root insobement mn\ occur in tumors ari<- 
ness, spasticity. increastHl deep reflexes, ins direcll.v from the ncnc roots within the 
dlmi’nishcil alHlnmin.!! reflexes, altered pbn- subarachnoid space, or the root may Ik* com* 
t.Tr responses, lint is. fanning or dorsal ex- prc«s«d st'rondariK by tumors nri-ing from 
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the meninges nt the point of emergence of 
the ner\c root or b\ tumors l\ing outside the 
dun ad]accnt to the fonmen of exit of the 
ntr\c as it l<.a\cs the ecrtcbral canal 

Pressiirc on the ncr\c ma\ give rise to 
pun referred to its peripheral distribution 
11ms inaoKcment of the eighth ccraical 
root ma\ gne rise to pain m the hand of 
the fourth thoracic root to pain m the 
breast and of the sceenth or eighth thoracic 
root on the right side to pam in the region 
of the gallbladder 

A tumor on a iKr\c root ma\ exist fora 
long time without pro<lucing definite sen'ore 
changes referable to the root in\ol\ed or if 


spinal cord from nitlim and expand *-o as to 
cause pressure on the neural components of 
the cord at the point at which the ncopl vsm 
takes It origin The more central portion of 
the spinal cord consists of the gra\ mailer 
through which the crossing pain and Um 
perature libers pass and the scnlral gra\ 
horns from which the motor roots emerge 
The signs arising from a tumor in the sub 
stance of the spinal cord arc due therefore to 
the segmental m\ol\emcnt of the crossing 
pain and temperature fibers and of the sen 
Iral none roots and to compression of the 
long fiber tracts as well The tlinical picture 
IS a comhimlion of the radicular and long 




Fig IS^ — $(;l emat c eira ng to al on the relation of tumors to tl e sp na1 coni an I the nerve roots of the king 
fiber tracU A Ila I cular svn Iromr ft central gray api Iromc C long tract ajnrfrome 


the tumor arises from the >cnlral motor root 
before it has joined the sensors root the 
earliest signs mat be ntropht of the muscles 
supplied bj the root fibnllart twilclimgs 
and weakness hnqiienllt howeter the 
tumor intohcs both the sensort and the 
motor root and both sensort and motor 
functions arc dislurbetl smiullaneouslt with 
atroplit appearing in the region in which 
pain IS felt Thus the stmploms and signs 
arc tlue at first to the none root alone 
Later signs of cord compression and in 
tohement of the long pathwats are added 
to the rlmical picture (lie 15®) 

Crrifraf Cray Syndroiiir — Tnlnmedullart 
tumors in their carlt stagers mtoltc the 


fiber tract stndromes partlt segmental and 
partit suprasegmenlal 

In their earliest stages inlnmeehillirt 
tumors present the stiulromc of root mtolte- 
mcnl since thi\ usually earlt implicate th« 
tcntnl grat motor cdls and some of the in 
coming sensort fibers This mtoltcmml 
howeter is usimllt liilalcral that is imjh 
eating the tentral roots of both sides m 
contrast to the unilateral iiitoltement m 
extramcthillan tumors In addition intn 
metliillart tumors carlt inlirfire willi tlie 
crossing pain and temperature fil ers as thet 
pass through the central gra\ matter while 
other forms of «on«alion arc nffectetl onlt 
later Tlnis in the carlt stages of an intn 
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medullary tumor, one sets <lis orntion of 
sensation w illi bihtcnl segnu nlal loss of the 
/win and temperature sense and bilateral 
motor ^\oakn^s5 ami atroplij Bv dissooia 
tion IS meant loss of the pam and tempera 
lure sense \Mlliout loss of tactile or cliscnm 
iiialut sensibility The number of IkkIj 
segments m nhich tins loss is found depends 
on the longitudinal tvlent of the tumor 
In general it ina\ be said llial m Ultra 
mcdullnr\ tumors the sensora loss is greater 
in the body segments nearest the >n\ol\ed 
segments of the cord while in extramedu! 
larj tumors the greatest loss is m the more 
peripheral segments that is thost farther 
awaa from the Joel of the tumor (compare 
siiisorv charts Tig 153) 

Owing to in\ot\cmcnt of the central gra\ 
matter and the fibers th it imiiicdiatcK sur- 
round it disturbance of the bladder and 
rectal functions occurs earlier in mtraniedul 
InrN than m cxlramidullarj tumors 

Because of Ihcir s\niploms mlrimcdub 
lar\ tumors ha\c frequentlv been mist ikcn 
for chronic poliom'ehlis or syringomyelia or 
some other form of intrinsic disease of the 
spinal cord 

Diagnosis — If the pin Rician s nllention 
15 early foeussul on the spinal cord ns the 
probable seal of disease the nature of the 
pathologic process can •usually be deter 
mined b\ a combination of the historv the 
neurological signs and the special tests 
rrcqucntlv caon the expert is iiinblc to 
di'tinguish by neurological signs alone be- 
tween Spinal cord tumors and nl\pical forms 
of mullipU sclerosis ssringomseba ntropli\ 
of the cord or combined schrosis all of 
which ma' gne rise to signs of long tract 
and radicular msobemtnl In such cases a 
dctaihd htstors in which (he eancl chrono 
logical sequence of signs and SMUptoms is 
elicited is essential I rcquenlU b\ the his 
tor\ alone the Icatl of the tumor and its 
relation to the epmnl cord can be deter- 
mined Thus if the first ssmptom i« pain 
rcferrctl to the nuht side of the chtsl in the 
nippU line if this is followeil bs numbness 
and tingling in the right hg "ith wiakncss 
in the right leg and a sense of cxlrcnit cold 
m the opi>osi(t hg if on gtlting into luj 
bath the palunl does not feel hot water on 
th< lift leg as well as on the right and if the 
histon show s n gradual and progri'ssive c\o 


lution of symptoms with esidint sigiN of 
spinal cord iiuoUtiiKnl it |s fair to assume 
the presence of an iTtramedulhrr tumor in 
\oI\ing the right fourth thoracu. root com 
pressing the spinal cord lateralis on the 
right side so ns to iinohe the right pvra 
midal tract the nuhl dorsal tolumri and 
the right <pmothaIaniit tract 
Alost chronic mlnnsic diseases of the 
spinal cord do not malcnalls mcreise the 
size of the cord in fact some of tlu chrome 
degcneralise di casts cause U to alro|»hs A 
m-oplasm on the olhir hind iitlicr m 
creasts the sire of the cord or fills the sertc 
bral canal withm whose rigid walls it is cn 



Ic 1 j 3— Clnrt »l on nc ml w rj rl ai cm 
f Ui I i rxlran r { illan ant inirnnml illiir} I loKm 
Nolc Uat lie prmlol »« *< rv t m in inlramrJulUrj 
(unmr« n in U c pm'i mat Kriunri t* 

closid Thus sjuiml cord limiors arc expand 
ing lesions which form an oh (niotton likt 
a dam ntross iht narrow Mrtihral eanal 
oblilt rating the siiliarnthiimd sjneo pre 
\inling llu flow of the pinnl ntiii! and com 
jiressing the cord w Innas tin uilnn«ic dis 
eases call t no obstnntiou of (he snharach 
noid spact no 1 loik of th< spmnl fluid and 
no compri stnn nf the cord itself 
Among the ItMoiis proihumg siibaraih 
noid block arc spinal ci nl tumors mniinma 
lions Iwth acute and chronic displactn ru(s 
of the scrtebric or intirsertibn! di«k* and 
lispcrlropfiic arthritis \inong tlie spinal 
coni tumors nn\ be listnl the foil »wing 
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IntrameJulIary 
Glioiun 
Epend^ moma 
Medulloepitlielioina 
nemangioma 


ExlramedaBarg-IntTaiiurat 
Klcniiigioma 
Penneural fibroma 
Neurofibroma (voa Reckliog' 
hausen) 

Fibrosarcoma 

Lipoma 

Hemangioma 


Extradural 
Chondroma 
Sarcoma 
L>n)phosarcoina 
Fibrosarcoma 
Chordoma 
Osteoma 
Fibroma 
Hemangioma 
Jljeloma 
Simple cjsl 


The evo\\i\.>oii of s^■mp\oIns fn '>och "wWeK 
divergent pathologic entities miisl of neces- 
sity show great \ariation Important deter- 
mining factors, m addition to the position of 


a tumor ^\hich is soil and extremely vascu- 
lar may be subject to intermittent altera- 
tions in size dependent on changes in the 
local blood supply and consequentlj maj 



Hg 154 — Spinal manometne diarl showing a detaverl nse m the presence of an extramedullary meningioina 
Bltaehed to the dura Part of the tumor was soft and part had formed dense bone Note the rlelajcd nse shown 
in the accompanying manometnc chart Unless the tnanometne readmit were carefullc made, the lolal fis* 
might be considered normal, where^, the delaied nse is definitely indicatiie of an obstructed subdural space 

the tumor, which has been discussed, are its displav intermittent variations in its synip* 
consistency and rate of grow th It is obvious lomatology. Even in tumors of the same 
that compression by a hard tumor will cause type, such as meningiomas, great variation 
greater damage than would be produced by • in conristency may be found Some arc very 
a soft tumor of the same size Furthermore, soft, while others have the hardness of hone. 


I^JUlULb 01 THE SPINAL COKD 3(W 

ObMoii*!!) the eioluljon of s\mptom« m cwos m tncrci^e in the subnncfinoid 
these l\^o instances uill ht dKMimlar c\cn spmal Huid prc'^siirt ac inei«unil n him 
though the tumor m each ci«c is i mcnm hnrimuclurt ncctUcnml a>\al(r iinnoimltr 

nhe/t t?i< spice is obstniclccl In n {(inior a 


< 2 3 



I g WJ — Sotennl c <Ini n» g «Jo« mg rebl on of «n MlmmttluWafy lunwr lo Pc sp oa{ coal nflcr rcmoral of 
tW fl d I 111 r 

The rale of growth will al o determine the normal rise docs not occur UnforlunateU 
progress of the samptoms \Micrc a structure the significance of this phinomcnon de 
Is confined within rigid walls as is (ho spimil senhed mans \car« nt.o ha Q^cckln^t^dl 
cord samptoms aiipcnr earlier with the a\as not fullj appreciated until rclnliaclj 
more rapid growth of the tumor rtetnlla when it w is snhimllod to intciisist 



Fig 150 — Li largcti eiil of tin* fcrmd vertebrae ant lie %cttclnil rnnal due to tic of an inlrnluftif 

tfanomrfnc Teaf — In mnhmg n ihffercn stiida and n iiumhcr of miiKirtant mo hfica- 
tnl diagno'-is between lumor*< and intrinsic lions of the le«l wen mtroductal The rou- 
spinnl cord di«ea<:e« «ipieial tests such os the line inanomctric «lud\ of lh( spinal flui 1 
mnnometne sfiida of (ht spinal fiend nre of bos fiecome one of (be nio«l imjiortanl pro- 
great aaliie Comprc<^ion of tht arms of the eeslurc-* in the studa of spinal cord diseases 
neck in an unobstructed siihnrarlmoid spacL •Arc! S»^tT>1 tl»yi vi>l is 
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Tlie test however if it is to be of value 
must be carcfiiHj performed and the essen 
tial details obser\ed the period of compres 
Sion being tuned and the rise and fall m the 
manometer noted acciirateU eiery fi\e sec- 
onds Done in i haphazard manner without 
due attention to details the procedure is of 
little \alue A lumbar puncture shoul 1 never 


to 40 mg of protein per 100 cc and is clear 
in the presence of a tumor the amount of 
protein IS increased frequently to 100 or 
200 mg and in long 'landing cases to 1000 
mg or more so that coagulation of the fluid 
occurs 

Determination of the Tumor Lexel — (1) 
Sensory Leiel — Bv careful observation of 
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Fig !o7 — Multiple ne rofibromas Show og tu now Iv ng ventral lo tie nene mols an 1 on one $ Je exlenJag 
tl rougl Uie tenerlehral f ramen form ng a lumh-bell t mor (»on Heckl nc! a ) 

Yg J5S — ^Tumor of the cauda eqo ria si o r ng the jellj I ke mass HI ng tl e dural sac thro 1 nl cl l! e nerre 
roots pass 

Kg Io9 — Large men ngioraa compress ng tie sp nal cord evnus an I enuda eq na 


be made in these cases without measuring 
the sp nal fluid pressure with a water man 
omeler 

Examination of Spinal Fluid — Compres 
Sion of the spinal cord bv tumors causes 
pressure on the blood vessels diapedesis an 
increase in the protein content of the spinal 
fluid and if long standing vantbochromia 
Normalh the spinal fluid contains from 20 


the level at which lost or diminished sensa 
tion becomes normal the sensors sec^mcntal 
level of a tumor is determined VTien the 
tumor involves a nerve root a zone of 
hv peresthesia mav at first be found and th s 
maa give way to a zone of loss of sensation 
below which sensation mav be present Int 
diminished If tie sen<orv level is not defi 
mte it mav be accentuated bv deliberate 
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removal of from 10 to 15 cc of spmal fluid 
llie ccrebro'spmal fluid act^ as i bufl^ir to 
support an exlramedullir^ tumor ami the 
Hlter on removal of the fluid will press di 
rcctlv on the cord making possible the dem 
onslntion of a definite sensorv level (Fig 
155) Anj increase in svmploms after re- 
moval of spin'll fluid IS gcncrallj a welcomed 
sign, since it suggests the presence of an ev- 
trnmeilunar^ rather than an inlnmedulhrv 
tumor Removal of fluid is without eflccl 
on intramcdull'irj tumors, since it causes 
no change in their positron (2) ^^otar 
Let cl — Focal alropbi., fihnllarv twiichmgs 
and foed paralvsis arc significant evidence 
of the segments of the cord involved except 
in such muscles as the intercostal where 
they arc not rcadiK observed 
X-ray Changes Indxcalne of the Tutnor 
ietef— Enlargement of the spmil cnnil In 
pressure alrophv of the vertebrie mav be 
demonslnblc in \ raj platts and mnv indi- 
cate the ernct iiosition ind extent of the 
tumor (Fig 15(J) \ol infrcqueutlj. certain 
extradural tumors such as o«tcomns chon- 
dromas and some meningiomas, ruav be seen 
direclJv m the roentgenogram 
III a comparativciv few instances when 
neither a sensory nor a motor level tan be 
determined olherurse, iodized poppv seed oil 
ninj be injected into the cistern and the 
level of the obstruction delcrmmcd rocnl- 
genogrnphicallj 

Srpmenfnf and Vertihrat Leiel — Since 
the spiinl cord is shorter than the ^spinal 
cainl the segments of the former <lo not 
correspond to the overlving vertebme <\ 
cept perhaps in the cervical region In the 
upper thoraeic region each spmal segment 
Iks flpproximattlj two vertebrae higher 
than the corresponding vertebra and in the 
lower thoracic, three higher 
IndiCtafions for Treatment — Once the 
diagnosis of a spmal cord tumor is eslab- 
lishid, the tumor should be removal When 
this cannot be done, ns lu the case of certain 
inframcibill irj tumors a wide decompres- 
sion IS mdicateil, » c , removal of the vtrlc- 
brd arches and opening of the dura 

Typer of Operation— 'Tv<o tvpts of oper- 
ation for tumors of the cord arc availalilc 
(1) bilateral hmmeclomv. in which Ihe 
spitious processes and Jammne on bofb sidis 
ire rcmovid and (2) hcniilamineclomv 


(Alfred S Tavlor), m which the <pmim- 
proces-cs. mlerspmous ligament and Inmiiuc 
on one side .arc left intact the hnimac of 
onlj one «idc being rtmovctl This second 
tvjic of operation is more difficuU and re 
qiiir<*s greater skill than the first, but 
propcrlv perfornud is pnferablc jn Ihe ctr 
vical and lumbar regions c^peCllllJ if the 
Imncs have been eroded bv the ncopk«m or 
if Ihe tumor is ventral to the spmal cord 
For explontorj purposcv m these two rt 
gions it is also Ihe bent procedure A helm 
(arntnectoruv can be converted with htfh 
dtfnciillv into a bilateral Hinmectorux 
should conditions demand it 
No more brilliant results can be found ui 
siirgcrv than those following succissfijJ >{.- 
movil of a spinal cord tumor and forlu 
natcly the mnjontv of thc'^c tumors are re 
movable. Svmptonis arc rchcvcil the Inyl 
ridden patient walks again and the paral 
jzed and hclplcsa risumcs, in manv cases 
his former life of activitv 
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INJURIES or THE PERIPHERAL 
NERVES 

Etiology. — Injuries of the peripheral 
nerves miy occur as the result of direct in- 
jury b\ gunshot or stab wounds They ma> 
occur m dislocations of joints and m frac 
tures, resulting either from the immediate 
injurj or later from compression of a callus 
Injuries are produced by pressure of casts 
or bandages, prolonged pressure m sleep 
anesthesia or wasting disease, compression 
bj new growths, osteoarthritis of the spine, 
traumatic aneurisms cerMcal ribs, pro 
longed stretching in some occupation or an 
unusual position during an operation, exces 
sue use of muscles as in long thoracic ner\e 
palsj, and continued mild trauma, as in 
peroneal pals\ in cscUsls Ner\es may be 
injured at birth, by spinal 'inesthesia, by 
accidental mtraneutal injections, in the 
neuritides produced by toxic substances and 
infectious disease and by contagious tnllam 
matory processes 

Pathology. — When a eerie has been 
severed or severely injured the distal seg- 
ment undergoes wallenan degeneration, the 
neuTofibnllae become swollen, fragmented 
and granular and disappear The mvelin is 
broken up into masses and globules and 
vanishes Soon after injury regenerative 
changes, with an increase m the amount of 
granular cytoplasm occur m both segments 
but such abortiv e fibers as arc formed in the 
distal segment degenerate m from three to 
eight days In the proximal segment, after 
an increase in cytoplasm, the nuclei increase 
and by the fourth to sixth dav protoplasmic 
bands are formed, affording pathways along 
which the regenerating neurofibrillac from 
the proximal segment find their way, as well 
as into empty sheaths m the distal seg- 
ments True regeneration occurs only from 
the proximal segment 

HTien a nerve has been severed, the ends 
separate Immediately the formation of scar 
tissue begins between the severed ends 
Hhen the regenerating axons of the prox- 
imal segment reach the end, they are unable 
to penetrate the connective tissue and are 
turned back in a twisting spiral coiling 
mass which goes to form the proximal bulb 
or true neuroma The end of the distal seg- 
ment becomes enlarged into a bulb bv for- 


mation of connective tissue and forms the 
distal bulb or false neuroma 
Wien a nerve is incompletely severed, a 
lateral notch with a subsequent lateral 
notch neuroma is formed A nerve injurwl 
only internally may give rise to a fusiform 
neuroma 

Hhen a nerve is injured by compression 
bv a callus or scar tissue following exten«ivc 
injury to some adjacent structure, it may be 
displaced and surrounded by a scar which 
may be diffuse or band like The nerve itself, 
smooth or rough, usually is gray and firm 
and may contain an increase of connective 
tissue and new nerve fibers 
Symptomatology. — Wien a peripheral 
nerve is severed, a motor paralysis, a loss of 
touch, temperature, pain and deep sensibil 
ily in the area supplied by this nenc, a loss 
of vasomotor supply and so called trophic 
changes ensue 

Hhen a nerve is but partially injured, the 
loss of function is incomplete, and if only a 
part of a nerve is completely severed or 
severely injured, then only some of the mus- 
cles will be paralyzed and a part of its stn- 
sorv supply will be anesthetic 
The paralysis, affecting the lower motor 
neuron, is a flaccid one, associated with 
atrophy and a “reaction of degeneration” to 
electrical stimulation 
Muscles which produce certain move 
mcnls may be supplied by more than one 
nerve Because of this and other meclianinl 
reasons a movement expected to be impo> 
sible because of a parlicular nerve pabx 
may be performed by other unaffected mus- 
cles, this is known as supplementarv molil 
ity, an example is extension at the wnst in 
radial nerve palsy bv strong closure of the 
fingers 

Hlien a nerve is severed there is lo'S of 
sensation to touch, temperature and pam m 
the cutaneous sensory supply of that nerve 
Such an area is fairK constant in dislribu 
tion and extent for each particular nerve 
Joint and vibration or deep scn«es arc al'o 
lost, but over a much smaller area the rei 
«on for which is explained m the next para 
graph 

Sometime after severe injury to a partic- 
ular nerve it will be found that there has 
been a return of sensation to more seven 
pm prick and high or low degrees of lem 
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pcrature (protopathic sensation) on the 
borders of sensory loss This cirU return of 
certain sensations must not be interjiretctl 
as a sign of regeneration or of incomplete 
lesions It occurs as the result of osiumplion 
of function of adjacent in injured nerves and 
is know n as a sensory ov crlnp It occurs in 
ireas pecubnr to each iiiuvidual nerve For 
example it never occur* in the distal pha 
hnges in lesions of the ulnar or metlian 
nerve Overlap niaj be so cxlen'ive in the 
radial nerve that the loss of pnin to severe 
pm prick maj complctcK disappear but the 
loss of tactile sense will ahvav* be found 

After the initial trauma pain is rare m 
complete intirruplion of a nerve In partial 
lesions with the exception of cases in which 
causalgia develops paresthesia hv pores 
thesn and pain arc not as frequent or as 
severe as one might evpeel In the area 
where sensation to pain returns as the rc 
suit of overlap a peculiar scnsiliMti to 
stimuli occurs described as a hjpcrpalluc 
reaction 

In certain partial lesions a severe at times 
unbearable pam occurs precipitated b> 
contact with drj surfaces jolting cvenemo 
iionnl changes at times it is relieved b> 
keeping the skin moist and because of con 
Irnued moisture the skm is macerated Under 
normal conditions it is often glossv and 
smooth so that such cases have been de- 
scribed as glossv skm and causnlgia 

As a consequence of an injurv to a per 
ipheral nerve the afTicted niu«clcs atrophv 
but the amount of atrophv is no indication 
of the scvcrilj of the injurj "Marked earl> 
and extensive atrophv la tvpical m lesions 
of the ulnar nerve that sometimes arc not 
severe 

Fhcciditj is characteristic of peripheral 
nerve lesions But a short time after injiirv 
It IS often masked bj fibrosis of mu«cles and 
fibrosis aiikvlosis and cip<.ular shortening of 
joints 

Jlanv so called trophic vn«omolor and 
sccrtlorv changes are seen following penph 
cral nerve injuries keratosis ulcerations 
atrophv of the skm and failure of desquam 
ation mcronsid and diminished sweating 
overgrowth and ridgiug of nails overgrowth 
of hair and atrophv of mu<clc Ulcerations of 
the sicjji initialed In some form of trauma 
occur in an analgesic area as the distal seg 
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ment of the little finger in ulnar ntrvc le- 
sions or the provimal phalanx of the indix 
finger in a median nerve palsv 

Aliout ten to fourteen davs afltr a nerve 
i> severed or sevcrclv injured a change oc 
curs m Its imlabililv to clcclntal slnniih 
and likcvvise m the minclcs it <upplics The 
nerve losts its imlnbihtv ami the muscle 
no longer responds to the faradic current 
During till state of complete dciurvalinn or 
when the reaction of degeneration is com 
plcte the mustlc is Inpcrimtablc to gn! 
vamt stimuli ^Micn rccoverj hegms llu 
amount of current ncccss-irj to produce 
contraction siiddculv increases During the 
stale of denervation theanodal closing stun 
ulus becomes as cfTcctive as tlie cilhodal 
closing one The conlrnclions of the rnti tl< 
arc slow and vermicular like and lelamis 
(liroughoul the flow of current results from 
stimuli httlc stronger than tho«o which pro 
duce liminal coiitncfion Bifh progressive 
currents of long duration over a second 
during ikncrv ition the amperage is verv 
low for nil lime during regeneration thert 
IS a siiddtn marked rise of amperage for 
increasing durations The muscle likewise 
requires a stimulus of much longer duration 
whatever its strength so that during doner 
V ation the chronasio is inctta«eil Strength 
duration curves show a di conlinmlv durmj, 
regeneration 

Other causes of mnluhlv to move a part 
or the vvhole of an cxtrcmitj must lie dilTtr 
cnliatcd from an injurv to a nerve for ex 
ample section of ttiulons or muscles Here 
the muscle proximal to the injurj will con 
tract vvhen slimulnlcil bv rlcclricilv but no 
movement will be produced in the segments 
about n joint which it nornnllv mows 

Diagnosis — \Micn it is dcttrmiued that 
a nerve is injured it is imjarative to know 
whether it is partiallj or complclclj inter 
niptesl whether by sevemnet or compris 
sion Mhen onlv some of tlie muscles sup- 
p!i«l bv a I arlicnhr nerve art coinjlclelv 
inrnlvred and sensation jnrliculirlv to 
touch IS preserved within the limit of the 
sensorv suj plv of tlie nerve anil the reaction 
of digcncration does not develop in the 
muscle after fourteen dws the nerve w onlj 
partixllv injured and operative treatment 
should Ije dcfiTTtd Wliethcr a nerve u 
severed or sevcrclj comt>res>.ed oil function 
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mij be lost •'o that at a particuUr time nil 
the muscles raaj be completeh panKzed 
1 complete sensor\ loss nn\ be present and 
the reaction of degeneration maj have de- 
veloped Onlj if at a later date there is ob 
served a return of some of the functions can 
one sav that the nerve is not severed 
If it has been determined that a nerve has 
been injured it becomes ncccs^arv to dis 
cover the particular nerve involved A com 
prehensive knowledge of anatomv and phvs 
lology IS necessarj for accurate diagnosis 


aspect of the radial side of the hand and 
thumb and part of the proximal phalanges 
of the index and middle fingers Because of 
the extensive overlap there max be verv 
little or even no loss of pam to severe pm 
prick 

I\hen the 'median nerve is severed the 
thumb IS held in the plane of the palm pro 
duemg a simian or ape hand Because of 
supplemcntarj motilitj manj movements 
expected to be impossible may be present 
Tlie most characteristic defects arc inabilitv 



Fg ICO— a Wrist drop in paralvsis of Uie radal nrrre b clawing of inner two fingers in pirabss of Ue 
ulnar nerve c inabl ty to oppose *11 fingertips in paralys s of the ulnar nerve the left compared with the normal 
ngl I hand d loab lily to make a fist in paralysis of tbe median nerve t tropl c ulcers n pirahsis of the medan 
ners-e f inab 1 ly to oppose tbe thumb to ll c J Ilk finger in parahs s of tl e med an nerve 


Some of the pronounced signs of nerves 
most commonlj injured will be described 
When the radial nerte is injured a posi 
tion of wTist drop is seen Ohen a dorsal 
protrusion of the metacarpal bones is seen 
The patient is unable to extend the vmst 
the proximal phalanges of the fingers and 
the thumb and to abduct the thumb in the 
plane of the palm if the lesion is high 
enough the brachioradiahs is paralvzed 
and if still higher he cannot extend the fore 
arm because of paralvsis of the triceps 
There is a loss of sensation over the dorsal 


to oppose the thumb to the little finger 
forming the letter o' because of paralvsis 
of the opponens pollicis when an attempt 
to make a fist is made the index finger re- 
mains partlv or completelv extended be- 
cause of paralvsis of the flexor mclicis and 
flexor profundus digilorum The di«fal pha 
lanxof the thumb remains extended because 
of paralj sis of the flexor longus poliicis The 
same position can be brought about b> trv 
ing to interlock the fingers bv clasping as in 
praver When an attempt is made to ap 
proximate all of the fingertips onlv the 
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Ijltle ring and middle finpcr« succeed Ab 
duclion of tilt thumb at right angles to the 
plane of the palm is impossible because of 
paralvsis of the abductor Sensation is lost 
o%cr the radial side of the palm the lateral 
surface of the index finger the middle finger 
and the radial side of the ring finger At 
times sensation maj be conserved in the 
ring and the ulnar side of the middli finger 
On the dorsum of the hand there is a loss of 
sensation in the distal two phalanges of cor 
responding fingers IJecaiisc of cxienMvc 
overlap pain to dtep pin prick maj rcluru 
t\ctpt over the distal phalanges of the index 
and middle fingers 

The position assumed bj the hand in ul* 
nar nerve palsv is that of a clavnrfg of the 
ring and middle fingers because of overac 
tion of the extensors 

■What IS true of motor disibilitv because 
of siipplcmcntarv movements m tin median 
nerve is abo true m the vlnar iicrie Among 
the characteristic disturbances is an mabililv 
to grasp a flat object between the thumb 
and index finger except bj mclTcclivc action 
of the flexor of tlit thumb betause of paral 
;jsis of the adductor pollicis There is an in 
ability to move the middle finger latcmllv 
the other parts of the hand being immobil 
izcd also to approximate the tips of the 
little ring and middle fingers and to abduct 
the little finger cffcctivelv Sensation is lost 
over the little and the ulnar side of the ring 
fingers ami corresponding part of the palm 
the distal two phalanges of the little and the 
ulnar half of the ring fingers and correspond 
ing part of the dorsum of the hand Because 
of overlap pain to deep pm prick mav re 
(urn in all parts except the distal phalanges 
of the little finger 

\Micn both the idnor and median nrrvca 
arc covered a simian or ape position of the 
hand results No flexor nioveinciils of the 
or fingers arc po«<ih!c and movements 
of the little finger arc lost the thumb can 
oiilv be abducted m the plant of the pilm 
and pxlcndcil The «cn‘:orv loss is tin com 
bintxl ulnar and incdnn distn! iilmn ami 
overlap meurs onlv on (he radial side of the 
palm index and middle lingtro* 

Although le ions of the brachial jfrrut 
an dividtd into upper or lower and inner, 
outer or posterior cord lesions often there 
are h sions of t he u hole plexus part of « hich 
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reco\crs kavmg a rcsidut which is then 
classifictl III an upper bnchial plexus or 
Irbs palsv ofjtn seen as birth palsv the 
fifllt and sixtii roots are involved and pro 
clittc a paraivsis of the deltoid biceps and 
bracliioradnlis muscles In lower brachial 
plexus lesions also often in birth palsv there 
IS a panlvsis ns of a combined ulnar muhan 
nerve palsv ns is Iht cast m a Itsion of the 
inner «3rd In lesions of the iioslcrior cord 
there is a pinlvsis of the deltoid the nius 
eJes suppheil hi the ndial and sid scapular 
nerves In a Itsion of the putor tord thirc 
IS a panlvsis of the hiceps bracliialis anticus 
supplied bv the musculocutaneous and the 
muscles supplied b\ the nitdian nerve ex 
elusive of the intrinsic muscles of the hand 

^Mun tilt reiafic time is scverctl there 
IS a paralvMs of all the musclis htlow the 
knee Beenust the fibers to the biceps 
femons scmiinctnbrnno«us and «cmilcndiu 
osiis art giv t n off high m the thiKh Ihev arc 
often spared 1 hen is a loss of scn«ation 
ovtr the outer side of Hit leg and the wjjolc 
fool except tlic inner surface proximal to the 
sole 

^Micn the peroneal nene is scverctl the 
foot hangs in a plantar flexed jioMlion 
knovm ns fool drop The patient is imnWe 
to flex or extend llie toes or the fool nr to 
evert the fool Inversion is possible b> feebli 
action of the libniis poslieus su()plit,tl bv 
the lihia! nerve The sensorv loss oxitnds 
over the outer side of the leg a strip our 
the dorsum of the foot from the inner two 
or two and a half tois to a line in the muhllr 
of the outer surface of the gnat toe and the 
great and adjacent toe Bicausv of ovrrlip 
at times a verv narrow strip over the dor 
sum of the fool IS the onlv area eomplclclv 
anesthetic to ul! sensation 

Opernlive Treatment — In a parlmllv 
injiirofl nerve when mihcations of continiital 
r< generation cease or in one whose function 
!■» conipictelv mtcrrupteil but where otliir 
evidence indicates compression rallur than 
anatomical section operative Irnlmenl i« 
imhcntesl wlitn afli r a pt no 1 of tune fthm 
to five months) no cvnlcnct of rrcovtrv is 
seen ‘some ci{H*ra(ions formcrlv diserdial 
and pcrforniid in coniplcle seelion as ncn« 
flaps nerve implantation tninilir sutures 
and imtiirr n distance have Ih’tii foiiml to 
lie futdc An tnd to end suture is tit best 
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method of repair and when impossible 
ner\ e transplants and ner\ e crossing are the 
methods of choice ^ 

^\hen a ner\e is sutured immediatelj or 
aery soon after injur\ the operation is re- 
ferred to as a primarj suture As the results 
early repair ate far better than those of 
other procedures it should be attempted m 
almost all instances It is certainly indicated 
nhen a nerve is accidentally cut in operation 
or torn b> stretching fracture or dislocation 
It should also be performed in injuries sus 
tamed bv gunshot nounds or stabs when no 
suppuration of the adjacent structures is 
present Alany ad\ ise it in such cases as well 
Although suppuration will often interfere 
with regeneration no harm has been done 
by the suture and retraction of the nerve 
ends will have been pre%enled facilitating 
a subsequent secondary suture 
^^henp^lma^^ suture is performed the in 
jured lacerated or contused ends of the 
nerae should be resected until healthj funic 
uh are exposed Usually these will be found 
a short distance from the point of injury 
but at times a considerable part of the nerve 
end must be resected The ends of the nerve 
must be united as anatomically perfectly as 
possible that is wathout torsion b\ epineu 
rial sutures which by some are combined 
with two transfixion sutures The suture ma 
terial of choice is a strand of the finest Cor 
ticelh black silk although some advise fine 
(OOO) chromic catgut The ends should be 
brought together without compression and 
all tension avoided the epineurium must be 
accurately closed absolute hemostasis is 
necessary and greatest delicacy is indicated 
in the handling of the nerve so as to avoid 
injury ^^hen sutured the nerve should be 
allowed to repose in its former bed if no 
trauma or scar tissue is present but if the 
latter condition exists a new bed should be 
found in the plane between uninjured ad 
jacent muscles 

In secondary sutures the mjured nerve 
ends on which bulbs have been formed wall 
be found embedded m scar tissue which 
must be resected To expose the nerve ends 
it is advisable to begm the dissection some 
distance from the scar or site of injury The 
position of the two parts of the nerve should 
be identified by fine silk sutures so that axial 
rotation mav be avoided A^Tien it is found 


that no traction on the nerve is necessary to 
unite the ends the bulbs should be resected 
with the finest and sharpest knife (for ex 
ample a safety razor blade) until healtln 
funiculi bulge out The ends are then ap 
proximated as in a primarv suture ^Micn 
because of extensiv e injurv or retraction the 
ends are too far separated to permit of su 
ture they may be approximated by flexion 
or extension of the extremity the ends 
brought as closely together as possible by 
fairly heavv sutures and the cxtrcmitv grad 
ually returned to its normal position thus 
stretching the nerv e If this procedure is sue 
cessful the ends mav then be sutured If a 
large defect is present recourse may be made 
to mobtlization or dissection of the nerve 
out of Its bed for some distance bevond the 
point of injury By this means at times 
without change of position of the ex 
Iremily (flexion or extension as the case 
mav be) the nerv c ends max he ap 
proximated At tunes it may be possible 
merely b\ the change of position of the cx 
tremity to approximate the ends of the 
nerve Then the extremity is immobihzwl in 
that position for six weeks Often it K pos 
sible to approximate the severed ends of the 
nerve by displacing the course of the mobil 
ized nerve for example displacing the nlnar 
nerve at the elbow from the groove behind 
its inner condyle anleriorlv 
The sulur“ line as m primary suture must 
be protected from scar tissue by placing it 
m a bed m the plane between healtliv mus 
cles If this is impossible at times Cargile 
membrane may be used to surround the su 
ture I\hen none of these procedures suffice' 
lo permit an end to end suture nerve Irans 
plantation may be performed In this opera 
tion a cutaneous nerve such as the super 
ficial branch of the radial the external 
cutaneous nerve of the thigh etc isremoved 
and divided into several pieces forming a 
cable which is interposed between the 
severed ends of the injured nerve and 
sutured to them Vi hen regeneration docs not 
occur in the distal end of such a repaired 
nerve a resection and suture of this end 
max later become necessary becaiiie of the 
formation of ‘scar tissue 
Irremediable defects in nerves mav be 
treated bx tendon and muscle transplanla 
lion or arthrode'iis of joints At times good 
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plantation of a sc\ercd end of a ncr'c into a 
muscle (direct neurotization) 

Wien 1 ncr\c has onh been compressed 
bv scar tissue or a bonv callus the severed 
nerve mnj bt dis«cctcd free from scar lis-ue 
nnd placed in a new bed This procedure is 
known as ncuroKsis The opcrnlion is imli 
rated in lfio«e ca<5cs in which the Usion is 
thicflv oclrincural and is most succes«:ful 
when the nerve is compressed bv a constrict 
mg band At limes when the scar tissue 
around the nervt has been rcmovcal Ihc 
nerve is found to be induratcvl In such cases 
the sheath of the nerve must bo inciscvl (m 
Icrnal ncurolvsis) Some of Iht funicnb inaj 
lie found to be severed and a suture of pari 
of the nerve mav be nccessarv, at times be- 
cause of the catcnl of the injiirv resection 
and suture mav be indicated 

Following an mjurj to a nerve before op 
cration is performed and following the oper 
alion until rccovcrv has occurred over 
stretching of the paralvzcd muscles and over 
iclion of unopposed muscles leading to dc 
formitics must be prevented !>> proper 
splinting The cvlremities should be splinted 
to place the muscle at rest u<ua!lv mulwav 
lictvvoen its extremes of movement m cither 
dinclioo Phvsiothorapv directed toward 
prevention of fibrosis capsular contraction 
of joints fibrosis nnd alrophv of muscles 
shotdd be used before and after operation 
This should consist of heat massage passive 
movement electrical stimulation of jiara 
hzed muscles and Inter re educational cx 
crcises 

Lew la J Pollock 

TUMORS or THE PERIPHERAL 
^ERVES 

Tumors of the perijihenl nerves become 
important climcallv and surpicallv whenever 
thev produce pain dvifiim lion or increasing 
tumefaction These tumors innv arise m the 
mrves thimscUes or m other tissues of the 
I odv that contain nerve- or nerve filaments 
In order to studv tumors that occur on the 
exlracrannl nnd eatmvcrlobi-il mrves 
Stout I-aidlaw and Hnacensen siigcvsted a 
ela-sification lint Ims been raodifutl to jicr- 
mil a surgical consideration of Ibe sub- 
ject 


1 True neuromas traumatic mumma 

2 Tumors involving nerve terminals neu 
romvoarteriil glomus tumor, pigmented 
mole 

I The specific nerve shialh tumor pen 
neural fibroblaslonia of Penficld neurinoma 
sometimes ernmcou-lv called a neurofib 
ronia 

4 The iicrv c sheath manifestations of v on 
Recklinghausen s disease terminal iieiiro 
fibroma sheath uciirofilirom i ple\iform 
nenrofibroma fibroma niollii«tum 

5 Qiie-lionnble tumors bjKjnn hcmangi 
omn Pringle sdisiast or adenoma -tbaceiim 

6 Alahgnant tumors fibrosarcoma neu 
rocpithelioma, metastatic tumors 

TnurXrtmovus on TiiAuatATic \n noMAs 

A tumor of this tvpc consi-ls of prohfera 
tion of the n'cisevlmdir the sliialh of 
Schwann nnd the fibroblastic ti- iie and ap- 
pears on the proximal end of n div ided nerv e 
or a scvcrch tranmalizial nerve m which 
normal repair has been prevented! The elmi 
ral iustorv usiiallv reveals that trauma has 
been followed either bv pam or bv loss of 
function Palpation will row id some lume- 
faction The treatment i» surgical and an 
attempt should be made to remove the neu 
romti and anastomose the norma! nerve 
(Fig IC'^ a nnd c) 

Tumohs Involving Nkiivt TraviiNALs 

G/onii« /iimori» or tumors of the muro 
invoarlcrml glomus arc the re-till of hvptr 
trophv of organs found bemath tin nails in 
the coriiim of other jiarts nf tin hands nnd 
feet and in other parts of tin. upper nnd 
loHor extremities The tumor u«inlh appears 
ns a bluish or purplish suliculatieoiis or sul>- 
iingual nodule although no di«eolnmtion or 
projection mav l»e ililcclnble \ jiatietit «uf 
fcring from a clomus tumo" u«iiall\ sioks n. 
licf from severe pam which ctntir- nrmmd a 
^mall area m one of the cxlrcnutiis Tl e pain 
is in the arm leg fool or hand the Jc«»on 
occnsionalK is siiunteel bmeatli th finser 
nail or toenail nnd Ihc j aticnt enmj lams of 
exquisite pam which occurs at interval or 
when pre« lire is made on the nnd Tin 
glomus IS a romi>hx of small arteries nml 
veins comjioseel of n sinuewis v e-<r! Iinnl w ith 
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endothelium Mis^on "ind Popoff expressed 
the opinion that these \ essels control arleno 
\enous circulation and bod\ temperature 
An encapsulated tumor forms in the glomus 
frequentU affecting joung and emotionally 
unstable women The striking clinical char 
acteristic is pain which occurs in parowsms 
and which may attain an agonizing intensity 
The pain ma\ come on spontaneously or 
may be initiated by trauma pressure 
changes m temperature or other causes A1 
though such tumors usually occur smglv 
two instances of multiple tumors are on 
record The treatment is surgical simple ex 
cision of the tumor is followed bv immediate 
relief of symptoms 

Pigmented moles are tumors that usually 
are not considered with tumors of the per 
ipheral neraes The distmclne features of a 
pigmented mole are the presence of nevus 
cells in the derma and the intimate con 
nection between these nevais cells and the 
sensory nerves of the skin These features 
indicate that the pigmented mole is a step 
m the evolution of sensory nerve terminals 
in human skin 

The Specific Nerve Sheath Tumor (Peri 

NEURAL TiDROBLASTOMA OF PcvnELD 

^«EURI^OMA SoMEHTatES ERRONEOUSLY 

Cauxd Nburoftgroma) 

This group of tumors comprises the single 
Isolated tumors of the peripheral nerves 
which are similar in structure to the mtra 
spinal and intracranial tumors of the nerve 
Periplieralh a tumor of this type involves 
not only a large nerve but also many small 
branches Of the large nerves which are a( 
fected the median ulnar sciatic and radial 
nerves arc involved m this order of fre 
quenev The tumor is often palpable beneath 
^e skm and may attain considerable size 
without causing pam paresthesia and pare 
sis It is alwavs attached to a nerve m 
which It may be embedded The nerve fibers 
however do not enter the bodv of the tumor 
as tliev do in a true neurofibroma but pass 
around it The tumor as a rule is benign 
and encapsulated It does not metastasize 
although it may recur locallv unless re 
moved completelv The growth is usuallv 
slow and although malignant change has 
been reported in the«c tumors such a change 


IS more frequent in true neurofibromas It is 
the consensus that such a tumor develops 
from the sheath of the nerve is fibrous and 
has a highly specific morphologic structure 
which IS reminiscent of tumors of the en 
doncunum or sheath of Schwann It causes 
symptoms of pam and interference with 
function and often becomes soft serous or 
cystic The growth of the tumor is genorallv 
slow periods of quiescence alternating with 
periods m which its «ize increases rapidlv 
The treatment IS always surgical (Pig 1G3) 
and as the tumor is encapsulated it is pos 
sible in almost every instance to excise it 
successfully and at the same time to spare 
the nerve trunk if it is of importance It is 
rather safe to assume that malignant changes 
do not occur m this type of tumor Micro 
scopicallv the most typical feature of this 
tumor is the arrangement of nuclei in zones 
palisades or whorls 

The Nehvx Srevth Mamfestations of 
Von RECKLiNcnAusEN s Disease 

Neurofibromatosis or von Recklinghaiis 
ens disease is a heredilarv systemic disease 
which involves the nerves pnmanlv It is 
characterized bv single or multiple tumors 
on the nerves by pigmentation of the skin 
by caje an laxt ‘patc} es (Fig 161) and some- 
times by endocrine disorders Neurofibromas 
are usually palpable beneath the skm and 
are often painful They may be verv numer 
ous thev mav follow the course of a single 
nerve trunb or may be scattered 

The characteristic feature of von Reck 
Imghaucens disease is a proliferation of the 
tissues composing a peripheral nerve inchid 
ing both the aMs cvhnder and it« sheath 
This overgrowth may take place along the 
course of the nerve and may produce encap 
sulated tumors called neurofibroma* or it 
mav produce general thickening elongation 
and tortuositv of the nerve The latter 
changes comprise a plexiform neuroflbromn 
The overgrowth mav also occur about the 
peripheral terminations of a nerve it nmv 
produce non encapsulated no lulcs in the 
skin called cutaneous neurofibromas or it 
may cause a generalized thickening of some 
superficial area called elephantiasis neuro 
matosa 

These tumors are encapsulated m a 
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smooth while fibrous cox (ring oncro^isscc 
lion the iierxe fibers cxin inflcm«ropicnM\ 
mix be seen to enter and leaxc the tiirno^^ 
If def,onenfion Ins taken place m the tumof 
Its contents are Iikclx to lie gtlilinou« bin 
if degeneration has not taken place the cm 
surfatc IS ’:moolh dense and shmx and nn 
close inspection is fineJx gnniihr Micrn 
scopicallx the outslainlmg charnctcrislic nf 
1 neurofibroma is the presence of nerX(. 
fibers xxhich pass Ihrou^Ii the tumor The 
tissue IS seen to be rather loosclx imnge,i 
and to conlim long curving oat sJnpe,j 
nuclei and bundles of colhgcn fibers llurc 
mix be portions in xxhich tlie 1 ts{ofOr,ic pie 
ture rcsemblLs that of penncunl fibroblns 
(oma 

Neurofibroims mnv occur in atu sitnatioii 
lhe> are benign and grow sloxrlx At times 
Ihex mix be painless and s^tnplomlcss for 
man\ xcirs or thex maj gixc nst to local 
pirn and to pircslhcsias as n rt«uU of Ibtir 
size 

Heredity is an important ficlor as exi 
dtneed bx studies conducted bx Preutr and 
Dixenporl on ^0 families In 47 per cent of 
the cases m xsinch one pirent wis nfftctid 
nil the children shoxxc<l some si^ns of the 
disease such ns pigmentation or multiple 
tumors Trauma max be an exciting fncloi- 
ns the tumors appetr at the site of a Imn c 
or along the line xxhcrc clothing has exerted 
pressure on the skin 

The prexaicnee of malignant change in 
these tumors xvas pointed out bx Garrt xxho 
found that it occurred m about ptr cenj 
of cases in liis series Courvoj ler found S'j 
instances of sarcoin itous change in SOO case*; 
of neurofibroma of the malignant tumors 
15 xvert pure sarcomas and llu remaindtr 
were nix'xosarcomas and fihrosircomas Iii 
the nujonlx of cases in xxliich tumors thni 
haxe hien remoxot arc found to have under 
gone malignant change the tumors tend li> 
reriir locallx or rcgionnllx XTithm n xcni- 
Cliincallx it IS difliciilt to di lingmsb lx 
ixxten sunpU neurtifibromas and piriniiinl 
fjlirot h«tom is on thi one himl and Ihos^ 
m xxhich malignant change have oecurrcxl 
on the other hand btcniKt xvilliin the samt 
tumor rxgions of mahginnex max lie ad 
jactnl to simple nciirofibroiiiatouc iis«,iie 
For lliK rtison exerx tumor of a {vonplnra! 
mrxc should Ic examined miero^coj mlh 


and xxhen a sloxxlx groxving neurofibroma 
that produces but feu sxmptonis mcrtisc- 
rapidlx m size and i' associated xxilh in 
crca<e<l paristhesn hxpm^llnsia or motor 
changes malignant digtncralion slioiild he 
suspcclcel 

'lilt Ireitmcnl of multiple ni urofibromas 
or xon Recklinghausen s di ins( iltpcnd* a 
preit dell on (!u clinical inanift station of 
Uio tumors It xxoiild be im])o il I in some 
eases to remoxc snrgicallv ill the tumors 



t K llil — f* r emr »inl nr ri n n « n tl i 

ratr-ttu la 1 j al t and /I n «r» Tl n> a j fixturing ! !l 
•cti itp i«tan( pa i m ai atprrl of Jrfl (I et 


that arc present (Its Ifl) Ifoixexer aiix 
of the < tumors that prr bice pain tunu 
faction pan still sia nr pin'<is should le re- 
moxtd s«pj,ifaltx nud 11 i j alienl shmil I be 
instructid not to xxorrx aluxiit nnx of the 
other tumors iiuhss there is « stidlcn in 
treasn m sizi, or some chmeal maiufi«lalion 

TlHOIUX XXITII X Ql I'sTinsAULr RlJ XTIOV 
Tf> Nmxrs 

Multiple or «mclc 1 cmaiiknmas lt|ximas 
liirnmis filromxxonns fit rn<arrr ujas an ] 
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ncurobl'istomis as well ns sebaceous adeno- lungs ami pleurae are most commonK af 
mas (Pringle’s disease), maj be associated fcclcd tlit dnphracm l«er bones and neck 
with other indications of \on RccUmghau arc rare sites of melastalic m\ol\cmenl 
sen’s disease and their relation to tumors of The treatment of malignant tumors of the 
the peripheral nerves is questionable peripheral nerves is surgical although the 

local attempt to eradicate tlicm maj fail 
"Mauigsant Tumors Radical operation <ieems to be the licatmcnl 

JIalignant tumors of peripheral nerves arc of choice These tumors are radioresistant 
not common thev are of the mcsoblaslic however radiothcrnpv should bt used and 
tjpc and are more inclined to occur in von if all tvpcs of treatment fad amputation 
Recklinghausen s disease or in connection should be resorted to 


Neurofibroma Tibrcblasiona Traumatic neuroma 



tig 1C* — Surpeal treftiment of luraon of penplenil ner>f* Dairnjms representing rev^eUon an 1 ercision of 
tu nors and anasloniosis of nerves 

with the ncuroribromns Ilian with the pen A rare malignant tumor of peripheral 
neural fibroblasloma of PciifJcld In a small nerves which is difTcrcnl from a fibrosarcoma 
number of cases of neurofibromas and plexi has been tcrmcti a ncuroepitliclioma 
form neurofibromas in which malignant Although malignant tumors often extend 
change has occurred or recurrence has been locally along the sheaths of the nerves the' 
noted after surgical treatment the tumors ran.lv give rise to dtstinct metastasis in 
have been called malignant neurofibromas nerves 
Certain sarcomas which seem to be of ncu TntATMrNT 

rogcnic origin have been called neurogenic As stated prcviouslv the treatment of 
sarcomas most tumors of the peripheral ncr\ou> svs 

JFctastasis of malignant tumors of the per tern is surgical and complete excision of the 
ipheral nerv cs is not common it occurred m tumor and involved nerves should Iw W 
onlv 90 per cent of the reported cases The lowed b\ careful anastomosis of the nerve if 
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indicated. Howe\cr. before outlining any subcutaneous fat. The tumor and the nt- 
t\pe of treatment for tumors of tli»‘ penph- tacbed nerve should be cj|>o*od. If the tu- 
oral ner\ cs, a careful examination should be mor seems to be in the skin (glomus tumor) , 
conducted. This should inthjdc «erologic Jl is necessary to etc}«e only the portion of 
tests for syphilis, routine tests for tubercii- the skin containing it. Subcutaneous tumor-H 
Josis and a careful inspection of the skin of such as lipomas, should he excised, however 
the bod>. The granulomas of sj-phihs and careful inspection of the adjacent nerve usu. 
tuberculosis m.i> simulate tumors of the |>er- ally vrill determine whither or not it is m. 
ipheral nerves cloacl.s , a dilTcrcntinl diagno* voKcd If a neurofibroma mvoKes the tnlire 
sis, thcrefori.. ia important. In addition, a nerve (Fig 1G2, a), it is ncte'snrv to divide 
careful neurologic esamirialion should be the nerve above and below the tumor and 



Fir ICS — Penneuraf fibToMa.«lom» of Ihe RK<?inn tierre trfon- rfunn? «nit *ftrr nrmomj 


made in order (n determine .anv definite re- sub'>oqucnllv to nrnstomose Its dividwl end^ 
gions of anesthesia and any ntrophv or weak- with intcrruptcil silk sutures iri»prtctl 
ness of the mu«clcs. One should make a final through cpiricurium Fine f.anfahim wire has 
inspection in an effort to differenliale pri* been used instead of silk as a suture matf rial 
mara,’ tumors of nerves and other conditions and has been found to cause less tissue re- 
resembling them Manx of these tumors exist action about the «ulurc line PIa«ma glue 
for >rnr« wtlhoul causing any discomfort or has ol»o been used to join the divided ends 
disability. As soon as lhc> tend to cause pain of the nerve with tension sutures of tantalum 
along the nerves or «how any dtfimic in- win*. Thi« latter technic is luing tlevclopcil 
crease in sire, they should he removed sur- and gives promise of iMi fulness tspecialh 
gically and cxamineil microscopically, lender m the smaller nerves and where there i< little 
either regional or general anesthesia, an in- or no tension. If only part of the nerve is 
cision should be made through the skin and mvoUcsl the fiber* that are itivolvnl should 
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be cnrcfiilK tli<!scctccl free from the htmor 
and from tbc'c tint arc not in\ol\e<l The 
tumor shouhl bo excised (Fjg IG® 6) and 
the m\oKed ncr\c should be anastomosed 
A specific nene shcalb tumor or ptnncural 
fibroblastoma can be dissected from uithin 
the ncr\e fibers (Fig 1C® e) Incision of 
the outer sheath uill allow close inspection 
of the tumor As «oon as it can be determined 
that no ncr\e fibers enter the tumor and 
that there is a line of demarcation between 
the tumor and the surrounding fibers silk 
tension sutures should be placed in the tu 
inor and b^ means of traction exerted walh 
these sutures the tumor should be dissecle<l 
from its bed within the fibers (Fjg JC3) 

V traumatic neuroma should 1 e excised 
and the ends of the ner\e appro\iniale<I 
(Fig IG® d) A tumor arising in the divided 
ends of a nerve should be excised Care 
should be taken that a sufficient portion of 
the growth is removed m order to allow for 
the approximation of normal looking fascic 
uli (Fig 10® e) 

The treatment of all tumors of the penph 
oral nerves is surgical It consists of com 
plctc excision of the tumor and involved 
nerv e and anastomosis of the cut ends of the 
nerve wherever possible 

Hecurring or malignant tumors should be 
treated with excision and probablv with 
radiolbcrapv although most of the«e tumors 
are radioresistant In cases in which there is 
extensive involvement or recurrence the cn 
tire extremit) should be amputated 

SirviMAnY 

IIvTierpIaslic growths following injurv arc 
represented b> the traumatic neuromas IIv 
peilrophv of tissues rich in nerves probablv 
explains the nciiromvoarteria! glomiis The 
pigmented mole has been intliukd in the 
tumors of the stnsorj nerv cs of the skin The 
tumors arising from the sheaths of tht nerves 
have been designated as perineural fibro 
blastomas thev arc benign and have n char 
aclcnslic morphologic striiclitrc but the cti 
ologic fictor is unknown The true neiiro 
fibromas that involve both the sbeaths and 
the nerves arc part of a widespread disturb 
nnce of the nervous svstcni that is knovrn 
ns von Ilccklingliaiiscn s disease A malig 
nanl tumor of a pcrij licral nerve usuallv dc 


vclops from a neurofibroma without anv 
known ciuse 
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TRIGEMINAL NEURAIGIA 

(Tic DovIoutcut Tnfannl Neuralgia FotJ 
ergilln Disease Ej ilcptiform \curalgia 
!^euralgia Major Prosopalqia) 
Definition — ^Trigeminal neuralgia is a 
disease of unknown etiologv cliaraclcnzwl 
b> paroxvsmal excruciating pain of sudlcn 
onset in the area of distribution of the fifth 
cranial nerve which mav be initiated bv the 
stimulation of dolorogcmc zones The di<ea«e 
has n chronic clinical course mtcmiptctl hr 
remissions 

Etiolopj — This disease occurs most com 
inoiilv in patients m tlu fifth sixth and sev 
cnlU decades of life The \o\inge«.l patient in 
a series of 441 cases was twenty -one vears 
of age and the oldest oighlv three vears Of 
thc'Je 414 patients ®G5 were females and 
were males 

Mthougb canes of the teeth is a di ca'e 
of comparalivclv modern times tri^emmil 
neuralgia has been associatnl «inci tl e thir 
tcenth centiirv with the suj |)o ilion that ll 
teeth are involved The treatment of Irigem 
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iml ncurnlpia is usualK bJnrtd between the 
<linlisl niu] the plu^icnn The jnm inaj ap 
pcir to ongrinte in a tooth and th(«i{,Ii il 
IS pcrfcctlj sound the patient in«isls on ck- 
Iraclion No definite ctioloi’icil rclitionship 
can be established between canons Itclli or 
an% trauma which might attend their c\ 
traction and the pam of trigeminal ncu 
ralgia 

Other possible foci of infection siub as the 
tonsils tars and sinuses ha^e been thought 
of as possible etiological agents but the re- 
mo%al of these infections his nc\cr been 
followed bj lasting relief from the pam The 
increased siisceplibilits of some persons to 
herpes labiilis has also been in%estigattd m 
relation to the occurrence of trigcmmal ncii 
ralgia but without definite results 

That manv of lhc<c patients ha\i ad 
aanced signs of arteriosclerosis and that 
man\ suITcr from ll^pcrlcns|on is apparent 
from a studv of an\ large senes of patients 
but these cnslnnccs are balanced b\ those 
patients whose blood pressure is within nor 
inal limits and whose arlcrml s\stcm is (niile 
elastic 

Of the patients with tepical trigeminal 
neuralgia «ik showed d< finite svmptoms of 
imiUiple sclerosis I’arkcr has described four 
such casts and m one found two sclerotic 
plaques in the pons at the point of cmci^ence 
of liic sensori root on the side affected The 
sclerotic process extended outward a «hort 
ilislanec within the substance of the root 
The gasstrmn ganglion and peripheral dm 
sioiis showcil mi palliologie changes 

Canes of the petrous portion of the tem 
[loral hone tumors orantiin snis m thi core 
bcllopontilc angle and osteomas of the mid 
die fossa of the skull among maiij ollur 
<lisinsos whose number is Ugiim base been 
cited m the literature as probabli etiological 
factors but as act proof is lacking 

Palliologv — ranniiiiatioiis of the gas 
«irian ginglion jiortions of the ^cIlsor^ root 
and the pinphtral branelus of the trigsm 
Mini iicr\c Im\c bi.cn made mans limes ami 
ba mam dilTinnl insestigators without find 
mg patliologie changes of «iginfirince The 
lesion in trigeminal neuralgia whatever its 
nature nnv bi is not a destructive one Ik 
cause of tlu absence of digtiieralivt findings 
in tlu cells of the canglion or m the periph* 
era! or vin«orv root fibirs ind the tot li lack 


of loss of sensation to nnv modahlv m the 
cutaneous distnlmtion of tlu nerve 

'Ihe V i«omolor svmptoms which an cliar 
acleristicillv present during the allicks of 
terrific pain Imvt Ud some to implualr the 
svmpatlietic nervous s\«;lcm but again no 
definite gross or microscopic jiilhologic k 
sioiis have been ikscrihed 

The presence of tumors or aiicurvsui il ves 
«els producing pressun on the gnsscrian 
ganglion or stnsorv root would U id to defi 
nile svmptoms indicative of a distriiclivc 
lesion in addition to the pam which would 
be produced This combination of svmptoms 
would inimcdiatclv suggest that tlu en ewiis 
one which should be diagnosed a« some other 
condition than trigcniiiial iieurnlgia 

Svmptoms — Though this piiiind mid m 
tractable disease of the face ma> have been 
encountered it was not described as in <n 
lilv until John rothcrgill wrote his mono 
graph Of a Pawful Affcciton of i/ic Face 
m I77C 

The onset of the pam of this disease is 
sudden and unforgettable The patient cx« 
ptnences a bgliinmg like jah of pain m his 
upper or lower gums nl the side of the no'e 
in the upper or lower lip or on the cheek 
beneath the eve Mon rarclv the first pam 
mav he fell m the oplilhalmic area of supplv 
\Mien questioned \iars later tlu patient nnv 
describe with vivid accurnev with what tasks 
he was btisic'el nt the time of the onset 
of the pam One person Ind pisl sal down 
to n Thanksgiving Dn\ dinner anollur was 
in tin act of hanging out lur freshlv washed 
clothes nmj a third startled the audience ami 
plav<rv m a fJualrt bv her piercing ecream 
The initial pains are usuallv of verv short 
inoiiieiitnrv diirnlion and are u<unllv de 
scribes! bv llie pntunt ns ‘jalis' with n nd 
hot |K>kcr or sh irp kiiifi This soru s of pains 
ninv disappear just ns snddiiiiv ns it came 
and the patient again fuls perfecllv well If 
the pun oeriirs m the upper or lowtr gums 
it IS nttributetl rather nafurnllv to a t<x)(h 
ami m the nimd of the patient this nppar- 
enllv locahrcs the leaiii nceuralih Davs 
weeks mouths or vears later nnd thoui^h the 
guiltless tooth mav have lietn removed 
Ute pam just ns stuhknlv r< turns Th( «hira 
lion of the pam u«iiallv increases it luav 
radiate to aiinlher division of tin inrv« and 
tin paroxvsiti mav hnvfnrbmaa C«omeliines 
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Jikcncd to the explosion of n l)omb uilhin 
the face) but still llic onset nnd termination 
arc tlnmiticnlli abrupt 

If the patient js exaiimitd nrefulU dolo- 
rogente zones or the trigger arcis of Pitrick 
will be found These arc areas on llit 'kin 
on the mucous nicnibraiie of the cheek on 
the side of the longue on the gums on the 
upper or lower hp at the angle of the nose 
in the nares or anew here within thcdistribii 
tion of the fifth nerve stimulation of which 
will initiate a tspicil patowsm of pam 
These triggir zones arc quite characteristic 
of trigeminal neuralgia nnd constitute one of 
its most prominent svniptonis A light breath 
of air on tin chick the slightest loiich on 
llu Iip or am movement of the face such 
ns laughing talking eating sneezing or 
blowing the nose will start the pain In 
mans eases patients cannot stand the ex 
crucialuig pain oecasioned bv washing or 
shaving the affeclcil side of the face ami 
often one mav see several weeks’ 00111*011011 
of sebaceous secretion nnd dirt winch has 
been left untouclud on the patient’s face It 
IS not uncommon to see patients who arc dc- 
hvdraled and imaciatcd because of thur in 
nbihlv to take food or fluids without initial* 
ing paroxvsrns of paiii the anticipation of 
wiiith has seemed unbearable 
Patients behave dilTcrcnllv during the at 
lacks ’l\itli some the nniclcd side of the 
face IS screwed up tightlv with the cvchds 
closed with others tlic jaw mav be fixed 
wide open and saliva inav elrool from the 
mouth In other patients tears stream from 
the eves and thev perspire freclj Someplace 
a hand firmlv on the check in an elforl to 
slop the pain while some place their hand 
m a protective altitude beside the face but 
ilare not touch it Others mb the face brisklv 
during tbe nllnck and so hard that the 
skill mav be worn off 

The patient is usunllv free from parox 
vsms of jwim at night no doubt because lie 
IS <|uiel nnd no facial inovtmenls arc made 
III some however the nltneks continue night 
ami dav and no relief is obtained until the 
seventv of the nllnck abates nnd an niter 
val of freeelom from the pain returns These 
interval' of freedom mav vnrv from complete 
nluf to n condition in winch the parowsms 
of severe pain have eb'-appeared and onK 
short eltclrie shoeks of pain with long inter 


vaJs of freedom between arc present ^me 
intienls never Io«e the sensitiveness e»f the 
face even thom,li simiiil ition of the trigger 
zones docs not bring on the pam and the 
attacks are in exuuplelc nbevnncc 
The disia'i hecomes more chronic as the 
vears go bv the intervals of frce?eloni lie- 
tween atlniks hi come shorter although the 
stvcnlv of the pain mav have become soim 
what less Invanablv Ihcpain persi'lsnlonl 
IcssK niul 111 former viars before modern 
methods of treatment were known simnlt 
often termniatid the disease In one in 
stance in this sirii' the palionl scunlv 
two vears of age sufTtreil with the pun for 
thirlv SIX vears before finding complete r« 
lief 

The pam of trigeminal neiiralgm never 
radiates across the nudlinc although both of 
the trigiininnl nerves mav be aficctoel Ih 
lateral trigimmal neuralgia is not common 
however ami in praclicalK cverv inslann 
'cvcral vears (lapse before the opposite skI 
lieeomts involved In the wTitcr’s senes of 
cases onlv one case of bilaliral trii,emuui! 
neuralgia has been observed 
Diagnosis— The picture of agoiu pri- 
sentcil bv a patient sufTermg from a pnrox 
vsm of pain of trigeminal neuralgia is iinfor 
gettable nnd is not reprodmid in all of its 
clmracleri'tics bv nnv other disin«e wliiih 
alone corroborates the diagnosis of Irigim 
Ilia! neuralgia Stimulation of the trigger 
zone will produce a paroxvsm of pam when 
the patient is in the throes of an attack 
The patient commoidv locales these anas 
for the examiner but thev are not dtfitciill 
to find The remainder of the phvsicnl ex 
araination usunllv discloses nothing with di 
reel bearing on the diagnosis 
The patient s stnrv of the onset of the 
pam the ixacl loealmii mdnlion nnd char 
acler of the pain arc so striking and «'» 
definite ns to In impressive It is seldom m 
deed that a patient elocs not remember the 
cxael situation and eomhlmns under wlicb 
the verv first attack orciirreel nnd this i» an 
important diagnoslir fact 

The pam of sinus di'cn«c is not paroxv* 
mnl in ehararicr it is a liravv, severe iieii 
rolgic tape of pain which ivcciirs tjsuallv in 
the later hours s»f the dav and as thi «i«'i« 
fills vrith secretion the fuain l)ccoin<*s worse 
There are no striking intervals of frmfom 
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from pain Toolinche difTtrs from il m mim 
pirlieulars but licrc ncam tht j)arov\<mnl 
rliniiljc and c\plosi\e character of the pain 
of lri!;cminal nturalRin ser\M to make thf 
fcrcntnlion rather ^umple 

GIo'^sopfinrNnpcal neurilgn is a disease 
«imihr to tripcmmal neiinign m cvcr\ re 
sped cvccpl lint it in\ol\cs the ninth 
(glossopharj ngeal) crnnnl ncr\ c The attacks 
of pam arc alike is are tin on«el and course 
of the disease The tngeer zone is most com 
niDiiU situated on the anterior pillar of ihi 
tonsillar fauces and stimulation of this area 
with 1 cotton npjilicalor will initiate the 
pain The pain is felt just below the angle of 
the jaw on the side of the throat and below 
the car it spreads upward toward the car 
and toward the check Cocamiration of the 
trigger zoiit will produce almost immcdialt 
relief from ]»ain and is an accurate method 
of difi'crcntiatiQii Swallowing and eating an 
the most nclnc stimulating factors in this 
disease The distribution of the pam is the 
one point winch difTercnlialcs it from tri 
gemiinl nturalgin during the period of a par 
oxasm of pam 

Tumors of the gas«cnan ganglion or of the 
ctrcbclloponlile angle and aticurjsms of the 
internal carotid arter% mn\ proiliict scacrc 
pain in the face but the pain is of longer 
<!uralion and docs not ha\o such an abrupt 
onset and termination Moreover rather 
soon these lesions become destructive in na 
lure and areas of sensorj los> (o one or 
more modalities of sensation niav be found 
on eaamination of the Ingcrnmal ciitam-ous 
distribution As these tumors progress other 
cranial ncncs arc mvoJvcil or other samp 
toms of intracranial tumor appear 

Deep honng pain in the maxilla and cheek 
has been ascribed b\ mans rhinologisls os 
due to neuralgia of the sphenopalatini gang 
lion Cocaine solution ma\ be placed on the 
mucous mtmbrant of the nose just jioslirior 
to the middle turbinate where the ganglion 
will bi alTectciI and rilief from the pain will 
servo ON an arciiralc method of iIifTtrcnlia 
tion 

Though not common tabetic pains mas 
occur in th< distribution of the fifth mrve 
nnd diJIcreulialion from the Ivpi of pam 
done mav be impossible A careful miiro 
logical rxaiumnlion of the pupil nfltxcH ami 
sensation will |»oint to the r< met diagnosis 
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Malignant growths of the face and mouth 
maa b\ extension involve the fifth nerve 
and its divisions ami produce a severe ngf n 
izing pain in the face but diITtrtntialinn 
from true trigvminal neuralgia is not ditfi 
cult The sensorv root of tin trigeminal maj 
Ik. severed to t*'e these unforluinlc patients 
relief 

There in n group of patients vvhn complim 
of pam m the fact which is not characteris 
lie of trigcnimal ncuriil^i i md trigger zones 
ire absent C irtfiil siaroJi for tliological !ic 
tors m these eases mav not be successful and 
rituf from tin pam citiimi be sttiirid bv 
aii\ of the common analgesic drugs It lias 
become the custom to group thisi cases 
tinder tin. term of at>pical neuralgias of the 
face because of \ lack of kiiowhalgi con 
ccrning thi correct diagnosis 

Prognosis and Course — The tonrst of 
Ingcmmal neuralgia is tliaraclcrirtd hv in 
tcrvals of frcidom from pam vrhich arc as 
abrupt III their onset as is (he initiation of 
the pain Ihcst mav varv m length from 
dais and months to liars without ant ilc/i 
nilc cause altliough il is customarv for the 
patient to nssoemli frtwlom from the }»am 
with the last thorajiculic mctliod which Ins 
been tried Invanablv the pain ri turns to 
last an mdefinilc and usinlK a longer period 
of lime made unbeanible b\ a more agoniz 
mg and seven pain As far as is known no 
case of Ingcmmal neuralgia has ever reascvl 
spontaneoiislv nltlioiigh intervals of man> 
vears between attacks havi been ncorchxl 

Treatment — In an occasional ra« m the 
carlv part of its course when the scverilv of 
the attacks of pam is 'light niedinnc mav 
give relief hut in the majorilv of patients 
drugs fad to control the excruciating pun of 
Ingcmmal neuralgia The usual nnal^tsirs 
arc of hlth value Ihnugli m tombinaliou 
with other hvpnotics some sh,.hl relief maj 
be obtained Often morphine alone doc« not 
help hill in combination with hvo cine 
temporarv relief and «leop mav Ih pro 
duccfl In some instances irdjnJation* of 
trichlonthvlcne mav 1« ofhilp nlllmnch it 
Ills been the writers cxpin»nce that as 
time goc^s on relief beccuiie- less *ure ami 
ronipletc 

Manv claims liavc Ihih made hr the 
cITce liv encss of injections of thtanune chlor 
idi mcolimc acid in»ulm mil hv<r istract 
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o\er long periods of time Impro^emenls 
which occur following such tre-itments must 
he cirefulh differentiated from natural re 
missions of tlie disease Most patients usu 
alh come to the surgeon e\cntuall\ lor re- 
lief 

In 1800 Eose excised lie supenor raaxilla trephined 
the base of the skull nith the foramen ovale as a ten 


the temporal bone by means of on omega si ap«l flap 
of skin muscle, iienosteum and bone This procedure 
was knonn as the high temporal operation tn contra 
distinction to tl e mell od proposeil first b\ Cusl mg'* 
and later bj Lexer® in nlich the hne of incision nax 
someniat lower Tl ese suggestions concerned onle the 
means of reaching the ganpl on to cxn«e or ovule it 
Because of the high mortahlv resulting from avulsion 
of the gonglon. operative procedures were limited for 
a time to divxson of the penpleral brand es invnlvetl 



Fig l&t — a Location for tlie skin incision b opening in the squamous portion of the temporal bone and 
elevalioD of the dura mater over the temporal lobe to expose tlie mid lie meningeal nrten c the pent of sec- 
tion of Ue posterior root between the pons and the gsssenan ganglon d location of the middle meningeal ar 
tery and the exposure of the mandibular dms on in the foramen ©vale* e separation of the dura mater of the 
temporal lobe from the dural envelop along the ganglion and the I ne of incision in the envelop / poslenor root 
IS downward and outward to separate it from the motor root before division g divided encls of the poslenor 
root poslenor to the ganghon 


ter an 1 curetted anav the gasserian gang] on \l about 
the same time the elder Edmund Andrews among 
others exposed and excised the gangl on through the 
pler>goid fossa Tl ese radical operative procedures 
were followed bv an extremely high morlalilv In 1S9I 
Horsley suggested and performed division of the tn 
gemiaal Dene poslenor to the ganghon and although 
I e stated that "the operation presented no special difB 
culti beyond that of being >er\ tedious the patient 
dieil seven hours later of shock In 189® Hartley sni 
Erause simallaneously advocated an approach through 


^tieh incomplete measurw were almost always followed 
by regeneration of the avubed nene and by attack* of 
pain in one of the remaining brand es so ll xl further 
smgica) measures became necessarj 

In 1901 Frasier divided ll e sensory root postenor to 
the gas*enaa gangl on follownitg a suggest on male hv 
Spller Ml J83S tJiat the filiere of the sensorj root when 
divided between the gangfon and their entrance wnc 
into the pons will not regenerate It has been provnl 
rspenmcntalh that regeneration of the sensory rw I 
never occurs after it has been diyideil nl that point 
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Tl (5 the fundamenUil pnnciple on vJ »ch tl e pirsont 
cla> surpcnl tnnlment of tngcmu al He iniltna 

At about ihr time w!en lie morla! li of (tirpral 
promiufw naa atfmiUe^Hy liipfi anj uJen the coirin 
si\e entleii« of Splkr and Franer was not jet ac- 
cepted widelj rilre* mil \erffcr and Kiibscf)uenll7 
belli >«ser advocated alcohol injerlmn of tie deep for 
aniina of exit of lie U rce dixuons of the ln”cmuial 
terve from the skutf Tin cfTect of tie at'olot is to 
imluce a local dcslnicton bv coapilatmn of the 
nerve fillers at the point of jn;rction TJ s is foUovei! 
bv degenerat on Ijelow that point In the j>enp* erv 
However as long ns the cells of onpn withm the pang 
Ion are intact a new nerve fiber vnll licpn to prose 
downsartl and conliction within tie nerve tnaj be 
ev}>rrtcd in return within fmni tt few nontls to two 
jears In ad 1 lion it mav lie rcaltwl tint mieetions 
are not unifomiU successful even m tie bands of sur 
gc< ns wlo lavL had a wide espenenee 

At present surgical approach to the pas 
serian ganglion and sen‘:or\ root is inndc 
through the temporal hone at the level sug 
gesled l)j Cushing and 1 cxer However the 
incision IS i longitudiinl one vvhith extends 
iipuird for nhout 3 inches from the preglcn 
Old liilicrcle on the rvgoma (Adson) A 
simple trephine opening is made through the 
squamous portion of the temporal bone and 
this IS enlarged with bone-biUng forceps 
The method of making a large flap of mtis 
el( pcnostcnm and bone is quite nnncccs 
snrj The operative optnmg is enlarged 
downward as far as possible rather than tip 
vsnrd since the field ishclttr exposed ihercbv 
and less retraction of the temporal fohe of 
the cerchnim is ncce^8ar\ ^Micn the dura 
mater is raised hj wet cotton spoiigi dissic 
lion from the floor of the middle cranial 
fossT it mav become ncccssarv to ideiitifj 
severil lantlmnrks These arc (1) the fora 
men spmostini (hroiipli vvhicli the inuldio 
meningeal nrlcrv enters the cranial cavilv, 
(S) the foramen ovale through vrhfch the 
inandihular division exists from the skull 
and (1) the gtsscri in ganglion with its «<n 
sorv root The operation is performed under 
focal ntieslhtsia until the ganglion is exposed 
\l that stage a light tllicr amslhesia is cain 
linmxJ niifil the root i'> sivered *1110 patJent 
IS awake before having the operating room 
and IS rclievid inimediatelv of the pain 
Total se'ction of the sin'orv rotil brings 
about a sensorv loss for pm prick cotton 
wool touch and lemiwraliire slimnh over 
hmilctl nrtas («cc I’oslnperiUvt Cart) 
Deep pressure «(n t m the face is cotiHcrvcd 
m the facial nerve 


ast 

Recent refinements In technic proposed bv 
Frazier/ Slookev^ and others have made it, 
possible lo perform a subtotal section of the; 
sensorv root fibers If the pain haa been hms 
ilcd to the mnxillarv nnd mandibular di 
visions it mav seem advisable lo conecrvti 
the ophthalmic portion of ihcroot AsDavi^ 
ind Haven'’ have shown since llie fibers of 
the root rotate m tlieir course from the bram 
stem to the ganglion nnd anastomose frcclv 
nt the !nlu« of the ganglion, it is nictssarv 
to exercise care ns to the exact point at 
which subtotal scelion is jicrformed Other 
wist fibers mav be conserved m which jiain 
has been iiresenl ind relief mav not be as 
successful ns is iiossiblc Another mcelv m 
Icclinie i< that which conserves the motor 
root This structure mav be identified casilv, 
and if Iht superior mixlnl edge of the ging 
hon is drawn downward and laterallv as 
Adson has suggested the motor root will sep 
ante from the ovcrlvuig scn«orv root quile 
casilj 

In 1^32 nnolher npjiroach lo the sen 
<orv root bv a suboccipita! cranioloinj 
was supgesled bv Pindv^ on tin basis that 
section of npproximnlclv half of the sensorv 
root near the pons results m cninplelt relief 
of pain but with slight sensorv tlianges in 
the face and that this operation often dis 
closes small tumor masses or nherranl hlooil 
vesseN which are etiological factors m the 
production of the pun rxpirimentnllv nnd 
eliiucallv it has been shown that the sen 
sorv los^, from division of the mol near the 
|Kins nnd near (he ganglion is the same 
nirllier the imssihh surgical neeulenls 
which mav occur to tfic important craiud 
nerves m the posterior fossn which must be 
exposed bv a sulioccipilnl approach is an im 
porlant matter not to be regnr<!c<l Iightlv, 
parlicuhrh since several senous 7)osli)|Mrn 
live comphcnlions of irreparable einmage lo 
Ihecembilhim have been observed following 
this operation bv various neurological sur- 
geons over the country 

SjiKjvisl* has prniKised section of the biil- 
iKispunl trigetiimal trad at the level of the 
lower half of the oIivl whicli pmdiiees an 
ipsilaltral anesthesia for pam nnd temiK-ra 
ttirewtlli preservation of snisihililv lo lourh 
stimiiU The oiKration is tiThmiallv more 
comphealol than the Ad<on vul trni|MiraI 
prignnglionic section of the sciwwv r<K>t ami 
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a frequent complication is paresis of the re- 
current ner\e 

Postoperalne Care— Certain conditions 
maj be present following an operation for 
trigeminal neuralgia which must be ex 
plained clearlj beforehand to the patient 
None of the e approaches in graaita the ex 
cruciating pain from which the patient suf 
fers In the order of their importance the«e 
conditions are (!) lesions of the cornea (2) 
facial paresis (3) paresthesias (4) diihculla 
m mastication and (o) a feeling of fullness 
m the ear 

In\ol\ement of the cornea! epithelium 
occurs as the result of a direct injurj to the 
insensitne cornea It is necessara therefore 
for the patient to exercise more than ordi 
narv caution m the care of his ea e He should 
wear glasses or goggles when exposed to a 
strong wind or to dust and cinders Gauze 
or cotton should not be used to remote tor 
eign material from the eje bccau«e of the 
danger of injuring the corneal epithelium 
The patient must be instructed to irrigate 
the eye using either an eve dropper or an 
eye cup anth sterile water twice daih and 
to close his evelids more frequentlv than he 
has been accustomed to in order to lubn 
cate the cornea with the normal conjuncln al 
secretions Boric acid solution and other eve 
washes irritate the c\es of these patients 
While in the hospital the patient is m 
slnicted carefulh in the care of his e\e and 
Is made conscious of the fact he must pro 
tect the cornea from gro's trauma Dress 
mgs are not used in an effort to keep the 
eiehd closed Ihei are difficult to hold in 
place and add a definite hazard to the safeti 
of the cornea 

If the cornea becomes ulcerated the eve 
mav be closed b\ suturing the evelids to 
gether until the cornea is healed However 
if the patient is instructed to report the mo 
ment the eve becomes red and if be is then 
told to keep the cielids do ed voluntanU 
to irrigate the e\e with sterile water and to 
continue this «imple treatment until all red 
ness has disnppeareri iisualh within forts 
eight hours all si«ms of inflammation will 
disappear 

Paralssis or paresis of the facial musdes 
mav follow diiision of the sensorv root of 
the fifth neiwe and all of the facial muscles 
on the affected side are insobed It occurs 


in about 2 per cent of the cases and ma\ be 
present immediateU after or mai appear 
some da\» following operation Its occur 
rence has been ascribed to trauma wUhin 
the pons produced b\ avulsion of the sen 
sorv root to the slow oozing of mcompleleh 
controlled bleeding and to traction on the 
greater superficial petrosal nerve a branch 
of the geniculate ganglion cf the facial nerve 
The latter is the most likely and accurate 
explanation since this nerve crosses the 
petrous portion of the temporal bone and 
max be injured as the dura mater is raised 
from the floor of the middle fossa In anv 
case the facial weakness recovers much as 
does a tj-pical Bell s palsv Massage and 
electrical stimulation of the musdes of the 
face plus the use of small adhesive strips to 
keep the musdes from sagging have aided 
greath m oblaining a prompt recoverv 

The pareslhciias complained of followang 
operation mchide burning and sticking sen 
sations in the conjunctiva of the eve a feci 
ing described as if the face were held m a 
plaster cast formication numbness and 
coldness It mav be surmised that desenp 
tions of the resulting seD«orj loss and the 
severilv of the discomfort produced depend 
enlirelv on the mental make-up of the pa 
tient The nervous person usuallv bolliers a 
great deal about these vague sen«ations for 
several weeks or months He becomes ob- 
sessed with the idea that the relief from his 
excruciating pain cannot he permanent and 
interprets these sensations as forerunners of 
an impending attack IMien he is finallv con 
vinced that his paroxvsmal pains will not 
return he soon forgets about the pares 
thesias 

Difficiiltv in mastication does not occur 
when the motor root is preserved and there- 
fore there are onlv a few patients who com 
plain of being unable to open their mouth 
as widelv as before operation and of difli 
cultv in chewing their food There are a few 
instances in which it is difficult to isolate 
the motor root without prolonging the lime 
of operation considerablv and in a patient 
of advanced vears one must weigh the prob- 
lem carefullv Regardless of whether or not 
the motor root IS spared manj patients com 
plain of losing particles of food between their 
teeth and cheek on the affected side In view 
of the loss of sensation within the mouth 
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the explnmtjon of this fict is oas\ to under 
stand but \Mlhout exception a sitisfaclorj 
adjustment to this ciliiation is made rapidh 

A rather small group of pcr<ons complarn 
of a feeling of fullness or htaMness m the 
auditory canal folJouing operation Careful 
examinations of the Ivmpanic membrane »nd 
externa! car usually offer no explanation for 
this simplom but fortunatcle it soon d^ap 
pears Adson has suggested rcccnlK tint it 
IS caused b\ a collection of cerebrospinal 
fluid which escaped during the operation 
\Mlhin the internal auditors canal 
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GLOSSOPII ARA NGEAL NEURALGIA 

Glossophirtngia! nciinlgia is a disca«c 
which rc-u-mblcs Ingcniiml neuralgia in that 
llie pains an spismodic excruciating Ian 
cinating and radialing Ilowotr in gIo««o 
phnrjngcal neuralgia the pains an projix’led 
along the distribution of the ninth cmmil 
nerve wlierras jn Iriciinmal neuralgia ihcv 
are projeettd alonj, the distriliulion of the 
fifth cranial nerve In glossopbarvngeal new 
ralgia the trigr.rr ront n placed in tin ton 
Mllnr fossa and the darting pains an pro 
jcalcd toward the ear usuallv Icrininatiiig 
m Ihelvmpamim The pains an precipitalid 
bv x awning swallowing and lalhmc but 
tliej are not precipilalcd as tlicv are in 
Jrigtmiinl neuralgia bv nibbing llie face 

^\elsenburg m 1010 was the fir*! to dc* 
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scribe thi svndrnine of pain jiroduced bv a 
tumor pressing on lh< ninth nerve Oppen 
helm described a east m winch llurt vvns 
paraivsis of (he ninth nerve and in which 
objeclivelv there was thermaslhesia and 
jnraivsis of the soft palate and plianngtal 
muscles on the same side lie slated liow 
ever that the ticlde sensation was pre 
served Sicird and Robiiitau Hams Dovle 
Dandv, Slooktv Pcct and the wriltr hnv< 
reported experiences encountered m the 
trcairocnt of glossopharvngcal neuralgia 

Mv first experience dates lack to March 18 19^< 
when ft patient ntiJ examined %tlio romplxineil of a 
rather inlffnite pam smi Iramc in the rrin'in of (he 
toaxillar fossa paratid area ear an { neck nn 1 for 
w) am an Jn;ect/£>li of alco! 0 } inlo iJ e tJ r 1 1 rar r)i ba/1 
been xntloul effect CunoiiOv enough tie pal ent lull 
us that temporof} rel ef hal iH-en affordeil when hs 
loeal plxsiian hrtd coca niretl fis tl font at if « pnr 
ticular time however this pi enonienon d 1 not lave a 
gnat ileal of s Ci ifcancr In us Because ll e pa n was 
oevere rtarmhrnp tngeminnl nruralpa an! ms i hug 
tl e aunculotcint>ornl branch an 1 been lsc ll e pal ent 
was not cell ig sufTicient rebef fmm pall stive meas 
urcs I tl ought we were iu<lirieil in ramini, nut a 
ralicat nprralioii on the Tfll nerve I » il>*eq lei ll> 
livi fed the aensorj pv t on ^fnreh iS The pal ent re* 
rxtvel llte u«uil nnestlcsia Hat fotkw-s rfivii n of tie 
aeosory root but m »p le of Ih s ll ere was rer inrnee 
of pain wlcn tie patent vawnetl abn it n week fol 
lowing lleopcmlion Tie pa n exmliniietl to mur uni 1 
I awils««! Ihe glos*opl annpeal nerve extracran allv 
tl rough a lateral cerviral woiin 1 nn \{ r I Tl s gave 
tie patient complete relief util June 10 19*1 wlen 
fe lad s tmnrrarr Tl t W to <b‘fonUn»ance of t)e 
pcnpleral pperalmn nn 1 to the emj kijrtnent of intra 
cran at verve section proximal lo lie gai gron* w! leh 
f pfopoved m J me of IMl an t enmetf out on Nnvem 
Ikt 6 19*5 

Etiologv and Pathnlogv — The ttinlngv 
of this disrn«c is just ns ohscure ns that nf 
Irigrmmnl iKurnlcii It is rxllier curious 
thnt both disnsis Ingm in middli life or 
hlcr ami tint fhov U>lh nrnir m cvcJis. 
with pxroxvsms of pun followed bv inter 
\nls of conijilelt rthiF In Imlb di«en«-(.s no 
dtfinitc pnthologic clnnge Ins b«cn demon 
itraUHl in the ganglions likewise m both 
<Ii enses llic psin is nivarnblv imlistctl bv 
s.tmiuHlmn of a trigger rout It is griicrnllv 
•issiimcsl thnt the vh<case is (hr rt«iiU of 
some jvsthologic rlniigr in Iht gnn^hon it 
self Howivcr It js fair to jKistuhle that 
these chssie nltsiks of p-tm imv hr th< re- 
siiU of <oiiu ririiilitorv plirnonunon somr 
thing nkm to the pericMbc nttneks of va«o 
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spasm seen in the peripheral arteries in 
Raynaud’s disease. It is barely possible, too, 
that these circulatory attacks, recurrent at- 
tacks of pain, may be the result of some 
allergic disturbance. The pains are so severe 
tliat they cannot be of functional origin and 
must be the result of a chemicopathologic 
disturbance in the central nuclei rather than 
in the peripheral ganglions of the nerve. One 
would like to look on both glossopharyngeal 
neuralgia and trigeminal neuralgia as a dis- 
ease of the peripheral nerves, a type of neii- 


tonsillar fossa. The pains arc brought on 
more often by’ yawning and swallowing lli.in 
by chening and cannot be brought on by 
rubbing the face, only occasionally are they 
brought on by rubbing the ear. Glossophar- 
yngeal neuralgia also differs from trigemin.il 
neuralgia in that the pain is projected from 
the tonsillar region and pharynx through 
the neck to the ear, particularly to the 
tympanum. In glossopharyngeal neuralgia 
it will be obser\ed that cocainization of the 
pharynx wnll result in temporary cessation 


Fig 



16J — Retraction of the cerebellum mill lighted relraclor exposing the seventh, eighth, ninth, tenth 
eiesenlli cranial nerves 


an<] 


ritis, if this were true, however, then one 
would naturally expect to find definite par- 
esthesia and anesthesia before any operative 
intervention, which evidence is lacking. 

The temporary relief that follows cocain- 
ization and extracranial avuKion is faintly 
suggestive that the disea«Je is of peripheral 
nerve origin The recurrence of pain with 
regeneration of peripheral fibers indicates 
that the seat of pain is not in the peripheral 
fiber's. They carry afferent impulses to set 
off the painful reflex which includes spasm 
of the pharyngeal mu«cles and arteries. 

Symptoms and Differential Diagnosis. 
— The pains resemble those of trigeminal 
neuralgia in their occurrence, duration, repe- 
tition and character, but they differ from 
lho«c of trigeminal neuralgia in their dis- 
tribution The trigger zone is sitinlcd in the 


of all attacks, but it will not alter the parox- 
ysms when they are due to trigeminal neu- 
ralgia 

Palliative Treatment. — ^Tnj'ection of alco- 
hol cannot be used in the palliative treat- 
ment of glossopharyngeal neuralgia, as it i« 
used in the treatment of trigeminal neural- 
gia since the ninth nerve is too intimately 
associated with the tenth and eleventh 
cranial nerves and the cervical nerves and 
with the cervical sympathetic chain There- 
fore, the only temporary procedure that has 
offered any palliative relief at all has been 
peripheral avulsion. Peripheral avuKion of 
the ninth nerve is a rather formidable pro- 
cedure. and it is one lhat the wTitcr has div 
continued since the intracranial proccdiirt* 
can be carried out without any difficulty 
and it assures permanent relief. 
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At the onset of llus di'spTie most patients 
nre not ppcpircd to accept a formidable 
operation It is therefore nccc«sar\ that pa 
titnls ihorotishU iimlir-,tand the probkm 
The\ should be told that the paro^ssms of 
pam will return and that pirmintul relief 
lan be obtained b\ intracrannJ nene see 
liou Scdatncb «uch as bromide^ phono 
barbital and trichlorethslcric ha\c a tend 
tries to decrca<e the ‘icicrits of the atlachs 
It IS unwi«e to achocate conlmuetl u-;t of 
morphine If pallialnc tin azures fail to fur 
nish relaf, the radical protidurt chould bt 
advised 

Tcchnic of Intrncraninl Division of the 
(rlossopharv nfrenl IScnc — TJic tTjio ure 
used IS tint of unilateral suboccipilal decom 
prc«‘‘ion The patient is aiic3thet!?ed throu^^h 
a jMagill inlralrneht d tube with ether and 
then placed on a tercbcllar upright frimc \ 
straight lateral scalp mci'ion is cmplovtd 
The skin and mUHlcs arc refleclcvl in Hit 
same manner ns the\ arc for certbtUar de- 
compression and the bone covering Hu one 
cerebellar lobe is rongeured an at The dura 
IS inciseil along the outer and inftrior bor 
dors of the decompression If the ctrcbellar 
lobe docs not displace easiK one can drain 
the iiostcnor cistern Dtforc cicv atinp or dis- 
placing the cerebellar lobe, it is vrell to cover 
the dura and corlc\ with strips of cotton 
TJie lobe of the cerebellum is then cltvaled 
with an illuminatevl retractor which exposes 
the «tventh and eighth crinnJ nerves infe* 
io ihcsi aJtuJ sbghJjv wore ^upcrficfo) 
Hit ninth, tenth and eleventh nerves vnll be 
«ictn entering the jugular foramtn (Fig 
105) On closer observation the ninth and 
ttnlh nervis will bt found to 1 h short and 
to pass it right angles from the medulla, 
wlureas the spinal aeccssorv ntrvc is lougtr 
and will be «ecn to enter the foramen in nn 
nbbfjiie eourse from below upward The 
glo sopharvngial nerve enters the foramen 
at the rostral margin and is scparatcil from 
the vagus nerve bv a «mall dural bind 
which is Ic « than I mm in width but vrhich 
IS difmilt enough to di linguish the ninth 
nerve from the tenth and to permit oni to 
pa«s a small ri-hl anglial uanshon knife be 
twicn the fibtrs of tlu. glo« opharvnccai and 
vagus nerves allowing for slnrp section of 
the glossoplmrvngeal nerve without injiirv 
to the V agus 


Results — Pam is inslanlK and }Hr 
mamntiv nlicvcd afltr inlncrannl section 
of the g!o«sophar\ngtnl nerve The scnsi 
linns of tnsti on the one side of the toiigin 
delected bv Hie circumvnHate papillae -xt\ 
lost Tactile pain and tluriml sen^t is 
in the iipficr half of the ria«ophirv nr inchid 
ing both Sides of Hu. soft palate and lon«i!lat 
pillars Since the motor innervation of tin. 
stvfophiirvngeus musete has been included 
the «oft pdatc will be sem to retract to the 
iinoporatcd side Itnmcdialilv after ojxn 
tion the patient mav comiilam that IhtidN 
return ihrongh the jidsl during tlie act of 
sveallowmg but he «oon learns to ovtreorne 
this Thtir appreciation of flu r«Inf from 
pain appears to make the patients forget 
about lheniio«tlu«ia fornrelv elo Ihcv com 
pbm of anv discomfort 
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The term scialici his come to include all 
piinful conditions about the hips and thighs 
or anj le-sion that produces projection of 
pain along the sciatic nerve Since sciatic 
pain maj result from an\ number of lesions 
it IS apparent that the origin of this pain 
must be located before any attempt is car 
ned out to treat the condition 

The projection of pain along the sciatic 
ner\e frequently accompanies luportrophic 
arthritis and contractures of the iliotibial 
band It is usuallj a common and persistent 
symptom in sacroiliac disease It is fre- 
quentlj found to be an earl\ symptom of 
tumor arising from the ncr\e roots of the 
cauda equina and in the ilium tcmiinale 
The pain produced bj intraspmal tumor is 
rather characteristic os it appears after the 
patient has been reclining for from four to 
SIX hours and disappears when he rises and 
walks about As the tumor grows pam will 
be associated with loss of refle\es and with 
impairment of sensor^ and motor functions 
Sciatic pam raav result from anomalous 
bonj and cartilaginous lesions of the lumbo 
«acral portion of the spine peUic tumors 
metastatic lesions m the lumbar portion of 
the spine and pelvic bones neurofibromas 
within the sciatic ner\e itself and \ascular 
disease of the legs and feet due to tlirombo 
angiitis obliterans and arteriosclerosis 

Protruded Inleraertebral Disk as an 
Etiologic Factor — ^The cartilaginous lesions 
referred to in recent literature as protruded 
intcracrtebral disks or rupture and prolapse 
of the nucleus pulposus into the spinal canal 
appear to be the most common cause of 
recurring chronic sciatica Although the 
lesion has been encountered for a ears I op 
crated on mj first patient with this condi 
tion in 1922 It was not recognized and dng 
nosed prcoperati\ eU until opaque oils were 
introduced into the spinal canal and were ob 
scr\ed under the fiuoroscopc In these cases 
rocntgcnographic findings repealed a filling 
defect in the column of oil opposite the le- 
sion owing to the bulging mass produced bv 
the protrusion of the nucleus pulposus This 
protrusion compresses the ncrae root be 
tween the cartilaginous mass and the bonj 
structures surrounding the inler\crtcbra! 
foramen The fourth and fifth lumbar roots 
on one or both sides are ustiallj invoKcd 


and giie rise to unilateral or bilateral etttn 
sion of pam from the lumbosacral region 
along the course and distribution of the 
sciatic ncr^e 

The sjmptoms produced by this condition 
maj \ar\ in intensitj depending on the 
character of the protrusion of the nucleus 
pulposus of the intervertebral disk At tliL 
onset the protrusion maj be small owing to 
the fact tint onlj a few fibers of the nnnulus 
fibrosus have been ruptured but as recur 
ring attacks take place more fibers are nip 
tured and a large bulging mass protrudes 
into the spinal canal If attacks of sciatic 
pam continue to recur cventuallv the 
greater portion of the nucleus pulposus will 
have prolapsed through the annulus fibrosUs 
and will give rise to a group of continuous 
symptoms Injuries to the spinal column 
such as acute anterior flcMons of the spiml 
column are common causes for the rupture 
of the annulus fibrosus and the partial or 
complete prolapse of the nucleus pulposus 
This condition may result from a jump or 
fall in which the person lands heavily on hi« 
feet or buttocks Thev also result from 
* lifting accidents in which a person feels 
something snap when he is lifting n heavv 
object However it is surprising to cncotin 
ter a goodiv number of patients who com 
plain of recurring attacks of sciatica but 
have not sustained any injurv ns far as thev 
know This phenomenon is probablv ex 
plained bv the presence of weakness m the 
annulus fibrosus the ligamentous hand 
which holds the intervertebral disk m place 
This weakness which is due to thinness m 
the ligament is located on the dorsolateral 
surface lateral to the mtdiinc and lateral to 
the posterior longitudinal ligament sjnet 
this IS the site of most of the protrusions 
(Figs IfG and 107) 

Pam IS the characteristic phenomenon and 
often docs not appear until hours following 
the injurj It consists of darting slabs in llie 
lumliosacral region and usuallv is associated 
with muscular spasm and scoliosis with a 
shift of the trunk to the opposite side In 
the more advanced cases pain extends along 
the course of the «ciatic nerve It gives rise 
to tendcnicss along the nerve and patients 
not infrequcntlv complain of muscle cramps 
in the calf of the leg with darling pains cx 
tending to the outer surface of the foot If 
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protrusion of the nucleus pulposus is almost control the pain. Undoubtedly many small 
complete, adjacent ner^’e ilbers, usually injuries of the annulus fihrolus with pro^ 
those of the fourth and fifth lumbar nerves, trusion heal sponlaneoiisly. ITmvcvcr. wlicn 
may be compressed. This compression may recurrent attack-^ continue to appear, it i'^ 
give rise to invoKemonl of sacral nerves and evident that sooner or later a portion of the 
in turn to p.ircslhesia along the anus and nucleus pulposus will nUimatelv prolaji'c 
over the ‘ perineum, with disturbance of thratigb the rent in the ligament without 
bladder and rectal functions. Small prolru- prospect of spontaneous recovers. 



Fig lOd/— The meclmnJca invotvwl in tlic ruplwrc of tW invertflirnl iti^k wilti prolnpw of itio miclfiiv pul 
poAiu; a, A normal intencr(«Lmi tluk: 6. probp«« of (he ouefens pu(pn*un iii(o the fptnai raniil r, apivaranee 
of the ruptiirni mterverlcbrel <li«k folIo«inc renio\«l of the proIapMil nurteiis puti><i»ti« 
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107 — ^Tlic ttnwma jimt the iraulting ulema Okhtrli ile\eh>r« wUhin tlie r*»mpre<»n| urrre P»>t friim the jmv 
Itwion of the intcnrrtibrat Ui,'). 

sions of the nucleus pulposus iiMially give The neurologic sjmpluins, tlierifore, con- 
rise to short bouts of sciatica. Diininiilion sist of loealirtsl pain situalcrl in the luml)o- 
of the svm]»loms is undoubtedly due to re- s.acral n'ginn with cTtonsion of pain along 
cession of the nncitus This recession can W ibc course of the sciatic ncnc. sjjbJrctive 
nccomplislicd by placing the patient on a or objective pareslhcsta and anesthesia, dc- 
bed with a firm ntattress and by using jxnding on the «ire of the pmtnnhng rar- 
lluch’s extension. I/>eal heat will relieve the tilaginous mass. ^Yhcn the larger le'mm arc 
mu'cular spasm, and mild anodvnes will present, the aehilles tendon nfier is mi- 
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paired or absent Lasegiies and Ivcrnigs 
signs are al\\a\s present Aliisctilar spasm in 
iJie lumbar region is «suall\ present and is 
frequently associated with scoliosis ami a 
limp Studies of the spinal fluid frequentlj 
reical an increase in the concentration of 
protein to more than 40 mg per linndreil 
cubic centimeters However if the lesion is 
of long standing the spinal fluid ma\ be 
normal 

Differential Diagnosis — ^Although pro 
Iriided intervertebral disks are a common 
cause for clironic recurring sciatica the\ are 
not the onlv cause of sciatic pain and in 
making a diffirential diagnosis the svmp 
toms producwl bj neoplasms of the pelvis 
neoplasms within the spinal canal and those 



Fig ICS — Itocntgcnogram illustrat ng a fill ng 
feet in the kp odol oppos te the mlenerlrbra! <] sL be- 
tween the fifth lumbar and the first sacral vertebra due 
to rupture of the d sk nith prolapse of the nudeos 
pulposus 

of the peripheral nerves skeletal system and 
muscles must be kept in mind Tlien loo 
infections cannot be disregarded Occasion 
allj neuritis has developed though it is 
rather unusual when the sciatic pain is uni 
lateral Ilyperttophic arthritis is not an un 
common caii«e for sciatic pain However 
pam resulting from hv’pertrophic arthritis is 
usually not recurrent but continuous m 
contrast to the pain produced bj a pro 
traded disk which is characterized by recur 
rent rather than continuous attacks The 
pain m the latter condition becomes contmu 
ous onlj when the nucleus pulposus has pro 
lapsed through the rent in the annulus 
fibrosus and is unable to replace itself within 
the disk 


The historj of injurv low back and sciatic 
pain associated with muscular spasm scoh 
osis an impaired achilles tendon refle-sc nnil 
a positive Laseguos si^n is almost pathog 
nomomc of a protruded intervertebral duk 
These sjmptoms and signs are 'o charac 
tensile of the lesion that the surgeon is 
justified in exploring the fourth and fifth 
lumbar disks surgically without myelo 
graphic studies Of course it is needle s to 
sav that for every patient who complains of 
a group of symptoms suggestive of protru 
sion of a disk or fusion a thorough historv 
careful phvsical laboratory and neurologic 
examinations and plain roentgenograms of 
the lumbosacral portion of the spinal column 
are required In order to protect the patient 
further against errors m diagnosis consulla 
lions should be held by the orthopedic sur 
geon neurologist and neurosurgeon since 
it is not infrequent that the orthopedic sur 
geon suggests a bone graft for the lumbo- 
sacral region in conjunction vrith removal 
of the protruded portion of the nucleus pul 
posits in order to support the spinal column 
when there are bony anomalies such as 
spina bifida occulta sacralization of the fifth 
lumbar vertebra earlv spondylolisthesis and 
active hvpertrophic arthritis Studies m 
volving spinal puncture are of value but arc 
not alwavs necessarv unless combined with 
a myelographic sludv They are of course 
indicated if an intraspinal tumor is “U's 
peeled 

Myelographic Study — ^The u^e of opaque 
oils such as lipiodol and panlopaque in 
fluoroscopic studies are distinct diagnostic 
aids (Fig 168) However since there is 
some suspicion that these oils may give rise 
to irritation to the meninges and nerve 
roots thej should be removed following the 
roentgenologic studv Since this procedure 
subjects the patient to a rather prolonged 
examination under the fliioroscope the 
pneiimomv elogram is employed in most 
causes at the Alavo Clinic For the pneumo 
mv elogram the cerebrospinal fluid is re* 
placed by oxygen The filling defect pro 
dticed by the protruded disk is visualized m 
about "S per cent of the cases The test is 
not ns accurate as the one m which the 
opaque oils are used However there are cer 
tam advantages m. using the pneumomvelo 
gram since the procedure can be carried out 
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much more quickly than flial in which 
opaque oils arc emplo\ctl, ns it is not neces- 
sary to prolong the examination by rentes - 
ing the oxs'gen or air. Pantopaqne anti occa- 
sionally lipiodol are cmplosctl when there is 
considerable doubt ns to the presence and 
size of the protrusion or ^\hcn a legal ques- 
tion is raised ns to whether or not a pro- 
truded disk rcsulletl from a gi^en injury in 
an industrial accident. 

Treatment. — ^Thc treatment for a pro- 
truded disk ^^hich is responsible for recur- 
ring attacks of sciatica is its removal. This 
is accomplished bj one of two methods. In 
the beginning of this sort of surgical treat- 
ment, bilateml lumhar lamincttomy was 
considered nceeseir^. However, the usual 


3Sf> 

imimrtant not to injure the ncr%c root, to 
control hemostasis ainl to a\oit] injurj’ to 
the dura and nrachnoiil (rigv 1(50 and 170). 

Since acute and chronic infections may be 
rcs|K>nslbIc for perinturitis and pirigingfion- 
ilis. as well as for the \arious tvjies of nr- 
liirtlK it is CTlrcincly imjiortanl that thor- 
ough eradication of all foci of infection be 
accomplished. Heat in the form of hot i»arks. 
dry heat or «hallicrnij usuallj is cfTecliw in 
controlling jiain. but it Is less cfTeclise. of 
course, when pain is due to tumor Hocnl- 
genothorapj has been tried but has ofTcred 
little or no relief, 

Hpidural injection for jiatn of the gang- 
lionitis type is fairly successful and can be 
repealed inmmicrablc tiims. dtpcnihng on 



hljr IC'J— Tlic <-otiiiirea»mu of the nme root l»y the nrotnuion of llip niirlctis putjmvm nilo tlio »rsnst rnnal 
anil the relief of coiiiitri-snlon >»hen ihe rimw has Ixren remosetl o pn>lru»ion of Ihe nurleut imlposu* lhn'ii..h 
n nnl In lb« inlerscrtrliral lignmenl, roiniire'snti’ the lunil>ar neno ro<»l. h, rrnio'al of llie nt-lion lik»- fihro- 
rartilaBiiious nucleus pulposus, c, relief of compressioD of llw* iimr ami dura followitig tcimwal of llic flirw- 
carljlapinous mass 


Ijpe of laminectomy now cmplojcel consists 
of rcmo\ing the Iigunentum flaMim at the 
interlaminar space omt the lesion with sub- 
total unilateral lamiiieclomj. Tins t>pe of 
laminectomy consNts of no more tinn the 
nibbling awa> of stiflicienl bone, that is. the 
lower border of the lamina nlio\c the lesion 
aiul the upper border of the Innima below 
the lesion to such ettent that a finger can l>c 
introduced through the opening. Thts pro- 
ce<iure afford*, ample space to retract the 
dura and n(r\e root in ordir to iincosir the 
prolrudetl mass prior to its rcmov.al. lx»vr 
has frequently found that the removal of 
the ligamentum flavum has been sufficient 
to nneoNtr and remoxo the prolruded mass. 
In carrj Inc out the of>rration. it is etlnmeU 


the relief ohlained. During this piriiMl. while 
injections are being adminisfcrid. foci of in- 
frclion are rradlcalrel and local heal is ap- 
plied, Tlic only explanation one can give of 
the beneficial effects of epidural injection is 
llml ncisoeain produces nne^thesia, which of 
eour-c relies cs the pain tcrnjwirarily and 
allows mtisctdir sp.asms to subside. It is 
bircly possible llmt forceful injection of a 
fluid subsliiin*c into the cpuhiral sjno* maj 
result in some breaking do«n of atlh«<ions 
almut the ilorval gnnclion, thus ,rclicsing 
some of llie irritating itiniioiicc- wliicli gi\r 
rise tn pain. 

Sciatic p.iin due to sneniilnr di-c.Ke Is 
Ireatcsl not only b\ remoxal of foci of inh'e- 
lion but by Ihc appllealion of a sactoiliie 
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belt The pain is further nmelionted by the 
use of diatherm\ In se\ere cases patients 
require hospitalization during which time 
Bucks extension is applied to the lower ex 
tremities and a lumbar sling is placed under 
the lower part of the back to re establish 
the proper lumbar cur\c Similar radical 
measures may be necessary to control sciatic 
pain resulting from h\perlrophic arthritis 
Ober in discussing low back pain with sci 
atic exlen'^ion emphasized that contractures 
of the ilial band result from postural influ 
ences such as Ijing m bed for long periods 
during a serious illness He stated that 
they also result from unusual abduction 
and rotation of the hips such as those that 



fig J70 — Pholograph of iponmen remoyed «l opera 
ton (nucleus pulposus) 

result from a frog like position maintained 

nostic ssmptoms of contractions of the ilio 
tibial band are limitation of motion muscle 
spasm tenderness oser the lumbosacral and 
sacroiliac regions and posterior to and just 
below the greater trochanter sciatic scoli 
osis limitation of straight leg raising posi 
ti\e Elj s sign and functional scoliosis if 
the abduction contracture is unilateral 
Ober suggested that the method of per 
forming the test for abduction is as follows 
The patient lies on lus side with the thigh 
next to the table and flexed enough to ob 
literate anv lumbar lordosis The upper leg 
IS flexed at a right angle at the knee The 
examiner grasps the ankle hghtlj with one 
hand and steadies the patients hip anth the 
other The upper leg is abducted wideH and 
extended so that the thigh is in line with the 


body If there is an\ abduction contracture 
the leg will remain more or less pasenelj ah 
ducted depending on the shortening of the 
iliotibial band This band can be casilj felt 
with the examining fingers between the crest 
of the ihum and the anterior aspect of the 
trochanter 

Ober has advised two tjpes of treatment 
for contractures of the iliotibial band which 
he and others belies e are freqiicntlj respon 
sible for low back pam and low back pam 
with sciatic extension IMien the sjmptonis 
are those of loss back pain alone he stated 
that the ssmploms maj be relies ed bj 
stretching exercises carried out in the fol 
lowing manner 

'The paUent sUinds with the alTected side about 
feel biT&y from & table or some other tonrenienl ob- 
ject srh ch he grasps reith one I and then, mtti tn* 
«! oul ler and pelns m the same plane he bends the 
alTected I ip to'ivard the table as far ns 1 e can h s 
nhole figure forming an are Ti s ponton is tna n 
ta ned for a fea secoods and then repeated fi>e tines 
tl e first da) and is lorreasnl once each dai uni I t! e 
exerc $e is done twentv five times tvice n das 

Id those cases lo rr] ch there I9 a severe saatea 
operat on is md cated and the mell od of procedure 15 
as foHows 

1 An inc s oa u made from just below the enet of 
the il um down to the t p of the trochanter chrecllj' 
oser the contracted 1 ot bial ban 1 

The Tasna lata is uposed Torwan! as Tar as the 
antenor superior sp ne an ) bsdnrard to the edge of 
the gluteus maximus maicJe The area of lie palest 
contracture of the fasc a can be seen readJv and felt 
easily 

3 The fascia is now divided transienel) from jist 
below U e anterior supenor sp ne to the antenor border 

Ibe TOMcnsr® w.’ssR.Vt Tbwt vs vrRwsdi 

ale separat on of the cut edges for a d stance of from 
% to ll inches depend ng on the amount of eon 
tract ire present If the operator now atlempls to carry 
oul the test (for abduction] lesenbed it will be s! own 
that the thigh will completely adduct 

In reporting the results obtained b\ the 
treatment suggested Ober reviewed the data 
concerning 340 patients treated bv other 
surgeons and 75 patients treated bj himself 
Of these 415 patients 84 (about 21 per cent) 
obtained no relief 17 (4 per cent) showerl 
onlr partial relief and 314 (75 per cent) oh 
tamed complete relief The svmploms were 
relieved immcdialelv or after intervals up to 
one year The av crage tune before relief tool^ 
place vvas about three months 

Alfred W .<\dson 
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TUMORS or THE SY^IPATHETIC 
NERVOUS SYSTEAI 
rmbrvolocicalh llic svmpitlictic nenous 
sjstcin IS liens ctl from Iht nicduUnn cp> 
Ihchum bj of trunRlionic credit cells 

wJuclt mtpnte ottl«rtrd lo ihe sjfe5 of fijlurc 
caiiRlions ami pltTUScs In Ihe cour«c of this 
process the cells thcm«el\ts nndirgo a sines 
of (lc\tlopmcntal cltajif:cs from pnmitue 
iinihfTcrcnliattil cells, tlirongh the tA-pcs 


s|»ktn of ns sMnpatliicoljhsti, (simpnllio 
tfonia) and ncnrobla»ls and gne rise to bolU 
the ndnll sMiipalhelic ganglion cells uid Iho 
chromnnin lissnc of llit both This hltcr is 
located fop the most part in the nicdiilla of 
Iht adrenal gland biil is foiiml ns tv ell ni the 
so called carotrd aorticandcocctgca) glands 
Certain ebromanm cells arc also •'cattcred 
tltrouglioiit llic lost I r tkum and in the Inrgi 
honcl as the so called gclbcn 7cllen” of the 
crApts of Liebcrkuho In Mtw of tins pathcr 
comphtated pattern of ilctclopmcnt il is 
perhaps not surprising that one ina\ find 
elements of Aaning degrees of matunl} in 
the tumors arising from the s\mpalhclic 
nertous svslein or chromnlTm hsstie 

NCUROni^STOMA 

(Sympaihtcoblnatoma Sympiit}io(jonioma) 

A neuroblastoma is a highU malignant 
tumor arising from the iimlifTtriiiliaUal pn 
mordnim of tlte autonomic and tliromafiin 
s)>$tcms occurring predominanllv in infancA 
and enrK childliood scMral of the reported 
casts haAing betn congenilal I jghlA stvtn 
per cent of Lewis and Gcsthicliler’s owat 
senes of 40 palienU were nmltr fifteen and 
about half were Icsn than three \cars of age 
On the othtr hand Rdlir ami Millnr ha\c 
reported S instant cs of this lumop in persons 
oser fort> Rj far the eommonol site of the 
original growth is the adrcml gland, but 
sticb tumors have aUo been encounltnd 
nri'ing from llic paravertebral svnipallnlic 
cJlratn. rn tltc {fKitn\, (a the cffmrer or the 
up|)er jejunum and in eonncelion willi the 
coccjgeal l>o<l\ 

Pathologv —1 he prmiarv growth m neu- 
roblastoma IS occasioinllj Atrv large but 
from adrenal liimors «o small that tliev ap 
pear menlv as a bulging of the glniiil wile 
spread metnsfascs rcachmg considerable jirr 
nia> originate The larger tumors are no<hi 
Inr and firm anti art stirroundol b\ a tlua 
Injerof fibrous tissue Hicv art very vjtstTj 
lar and on cross section are glisldimjr »}, 
aritli an ndmixfnre of tin various elimnstic 
changes of old hemorrhages or of niaaosrs 
■Micnvsropieally thev are for ihe nint p,trf 
composed of small cells nlHiiii 11 ;^. 
Ijmphocvlcs containing rchlndr 
nuclei certain of which lend to 
in the characlenstic rosettt's Tip cr«o)o'^ 
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is oflen mked. comprising more mature ele- 
ments. such as ganglion cells, and the degree 
of maircnancj conforms roughly to the im- 
maturity of the predominating colls. Mclas- 
ta«es, occurring first bj the lymphatic route 
in the neighboring nodes, are later found in 
the Iner and more distant organs, including 
the skeleton. 

Symptoms and Signs. — The commonest 
findings include an ahdomin.al mass, which 
maj be the tumor itself or a \cr\ markedly 
enlarged li\cr, feier and anemia. Ilonoier. 
from the accumulated cases seicral clinical 
tjpes may be recognized which depend 
somewhat on the site of the original growth, 
but more especially on the erlcnt and dis- 


these, the so-called Hutchinson’s syndror 
is characterized by swellings involving I 
bones of the skull, unilateral or lylateral i 
ophthalmos and discoloration about the c; 
and, more rarclj, sign> of an intrncran 
lesion including papilledema, conviih 
seizures or paraljsis. An abdominal tun 
may be felt but is not a feature of this 
drome. Necropsy in these c.ases usua 
shows a retroperitoneal neuroblastoma, «v 
often originating in the left adrenal glai 
\rith w idespread metaslascs to the skull a 
intracranial structures. 

In the secomi sindrome, as described 
Pepper, the most prominent finding is \c 
nuirkcil enlargement of the liver, with s\n 



lip 171 — 'Nfun’Wjstorm 



Fig 173 — Gantrliunrumnu 


Iribiilion of the mctastascs Thus, in a small 
mimbcr the adrenal gland may be largely 
replaced by the growth, producing a picture 
of Addison’s disease with asthenia and cuta- 
neous pigmentation. In another group the 
tumor, arising in the thorax from the para- 
vertebral chain, may enter the spinal canal, 
producing the svndromc of a mednastioal or 
hour gl.ass tumor In other instances the 
sjndromc may simulate acute rheumatic 
fever, with high fever and imilliple joint 
involvement. 

The two pictures encountered most fre- 
qiicnllv were origin.allv described as due to 
sarcoma, before the true nature of the tumor 
causing them was Tccognized. The fir»i of 


toms referable to the abdomen. Necrop 
most conimonl.v shows a tumor arising ia 
near the right adrenal gland with mi”5 
infiltration of the liver. 

Course and Treatment. — ^Thc«e liimo 
are rapidly fatal only a single patient ha 
ing been successfulK operaUd upon, and 
this instance the tumor was still confined 
the adrenal gland, lladiation is usually i 
tffcctiial. nlthougli sofleniiig and shrinkii 
of the tumor mav follow its use in *on 
cases. 

GANGLIONEUnOfA 
This rekalively benign tumor originnlii 
from sjTiip.nthctic ganglions is found iisinll 
along the paravertebral ch.vin, cither in tl 
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chest or abdomen Ileuer and Andrus were 
able to collect reports of 08 cases m which 
the growth was intralhoracic It is cncoiin 
tered most often in children alwiul three 
fourths of the patients being m the first 
decade of life The tumor ts trcll cnenp^u 
latcd and of firm consistcnij graj on sec 
tion with irregular lobulation it is rcla*- 
ti\e!\ asascular The tumor nnj reach con 
sidcrable si/e to measure ns much ns IV tni 
in largist diamctir and to weigh 2 Kg 
MicroscoptcalU it is seen to be composed of 
rather coarsciv arranged filirous tissue nir\e 
fibers both mcflullatcd and non mcdullatrd 
and multipolar ganglion cells The latter 
\arv m number in different tumors and 
man\ of llicm show signs of degeneratne 
changes such as \aciioli/ation 

Tiie ganghomns are for the most part be 
nign but like the other tumors of this group 
mas contain such a s arictj of cells thnt_lhcj 
must be regarded a^ixilentiaUj malignant 
Clinical experience conlirms the difficnlls of 
estimating the future course from the gross 
appearance Thus these tumors base been 
known to be present for sixteen %cars be- 
fore being succissfulK removed and tii other 
causes incomplete eMirpation has faded lo 
cause recurrence In still other instances 
however mclnsla<cs have occurred in Uiiipli 
nodes soft ]iirts and bones In at least one 
cise the tumor was found vlislnlniteel dif 
fueilv m the subculaiicous tissm 

Sj mploms and Signs — Despite the verv 
considerable size whith Ihev mav attain llu 
ganghoneuronias grow quite slowU and j n> 
duct bill few svmptoms save for those of 
pressure on the ganglions or nerves from 
whieJithev arise snchasnllorncrssvndronie 
or absence of sw eating m a giv cn rone Since 
a varietv of tumor» mav press upon nerves 
or ganglions howevir the diagnosis is rarch 
niaili before operation or necropsv 

Treatment — In view of tin tincerlam 
course operation on tlicse tumors i> ndvis 
iblc whenever their pri since is suspcclcil 

mUACrWOLIOMA 

lhes( tumors springing from llial branch 
of the neiiroblnsl tret which gi'c> rise nor 
nialK to llie cliromalTm tissiu of the bcwlv 
arc the mi> I common of nil the tumors of 
the svnipathctic nervous s\strm The\ ap 
pear most frequeuth m the mcdiiHa of Ihe 


ndrenal bodv m the carotid bodv and in the 
appendix cetum nnij smnlj inlcstine as tin? 
«o called cnrcmoid or argent allm tumors 
The micro co[iic pictures v arv w idclv hut m 
eath group eerlnin ehnrnclcnstics are dis 
ccrtifhlc 

Tumor of the Carotid Ilod> —rumor of 
the carotid bodv represents one of the mos( 
important tumors of the sinipathelie nerv 
ouh saslcm not bfciust of its frcqucncv 
since It IS b\ no means common but rather 
because it IS iisuallv recognized and liemg 
rclntivelv supirfieial Ins Iju n frcqin ntiv at 
tacked stirgicallv Hither rare in patients 
under twciitv Ibesc tumors arc seen mo^t 
often in pafn nts from fortv losixis sears of 
age Usiiallv the growth is gruhial oim of 
(lie reported tumors having hcen present for 
thirtv jears before lieing removed luit muiv 
patients have notcel a more ripid mere ivt 
in size of the tumor in tlic months j rer« dmg 
treatment 

Sympfoms— This tumor is usijillv sviiq 
lomless until il causes pressure upon tin 
snrromulmg structures sticli as the neiiro 
vascular bumllc or migliboring ntrvis Jins 
mav occur willi even ctimparnlivelv small 
tumors the vagus heing most commonlv m 
volvcd and then in order of frtqiiencv the 
hvjvoglossnl cervical svmpathclic glos«o 
plnrvngeal and «pmal ncccssorv nerves 

Pathohyy — Gro sK the cirotid Iiodv 
tumor IS firm nodular and of evin consist 
enev throughout with the cut surface pre 
sciiling a vellowi !i or orange color varviiig 
to real ilepmdmg on the vascii! iritv A well 
dclintal fibrous capsule is usinllv evident 
Ihe neighboring Ijmpli nodes mav be at 
Inched to tin tumor but nr« seldom invadial 
bj the grow III Mitroscopicallv two gtn 
era! lopogrnpliical palttriis prciJonimalc m 
one of which the cills an arrniicul m nl inds 
orahcob while in the other the cell growth 
H <o mtimiliK arnnigcd nlioiit blixx] ves 
<cls that it IS sjKjkin of as pirithelioma In 
Imtli Ivpts tin cells llicmsehcs contain n 
rtlaUvclv largi nniount of cosinoj hilic evto 
pla«in and one or more dark slmiung niiclii 
Giant cells art nl*o nixcrvi'il ami in manj 
instances active mitosis irrcgnhr cell grow tli 
and cv cn in\ asion of the capsule can Iw •« en 
Vpproximalclv 50 jxr cent ef th sp tunurs 
must be ctmsidtrtel ns nnligmnt 

Dtagnt>$i» — \ tumor of the rarolil Ikh1\ 






Fig 173— Mafignanl carolij loxlj luiuor 

rccordotl ca«cs lia\c followed ligaliAn of tJl^^ 
\c>«cl and have been due to cerebral hchc- 
mh Before undcrlaking Ihe exlirpalion of 
the lumor, therefore, everv effort shoidd be 
made to prc\cnl such complications through 
Ihe application of intermittent pressure for 
increasing lengths of time to the arlerj 
proximal to the tumor, until the paOcnl can 
tolerate obliteration of the scssel for n long 
period without faintness or loss of conscious- 
ness In a smaller number of ca«es the jugu- 
lar vein must al'O be <acrificc<l. and still 
more rarely the vagus nerve will be found 
involvevi in the growth These tumori arc 
usually quite radioresistant, but x-ra> has 
l>een effective in a few of the rej)orle<I cases 
The surgical results arc excellent, and ex- 
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pressure in the region of the tumor Thi'se 
tumors maj occur at any age but arc rarclv 
seen in children 

Pathology — Pathologically the lumor is 
usually well cncapsuHlcd hut extremely vas- 
cular. The cells have clear or eosinophilic 
cvtoplasm. with small round nuclei nod n 
distinct affinilj for the chrome stains. A hich 
content of adrcnnlm can often be demon- 
slratctl by means of phv siological lc*sl« 

The tumor is rarclv palpable and 'ince 
it is found bilvlcrallv in alioul per cent 
of cases, the loe.vlizalion may depend on op- 
eration although perirenal air injection mar 
Ik? helpful l»y demonstmting a roiindefJ mass 
in the region of the adrenal gland 

Uener and Mir>Inl! were able to colleel 
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reports of IDS such c/ises from the lUcrature 
up to 1941, in most of whicli the tumor had 
been found at nulopsy. but at least 30 of the 
patients had been operated upon and the 
tumor successfully renjoved in 24 instances. 
While these cases present manj difUcullies, 
the treatment is unquestionably surgical and 
has produced spectacular results in some 
cases. 

“Carcinoid” Tumor. — Obendorfor, in 
1907, separated a group of neoplasms from 
the true carcinomas of the gastrointestinal 
tract and gase them the name of “carci- 
noids.” These arc hclicscd to arise from the 
“gclbcn Zellcn” (iescribed by Schmidt and 
occur most often in the appendix, where Ihc), 
«re found once in e\ cry 200 to 500 operations. 



Less often they arc encountered in the small 
bowel or even in the stomadi. The foention 
of the growths is of <omc importance, since 
those of the small bowel arc dcfmitclj more 
malignant, while the appendiceal carcinoids 
arc benign. 

In the appendix the tumor appears as a 
localizcfl swelling of a part of the organ, the 
ovcrljing serosa lieing pale and smooth The 
cut surface is light yellow, with gray inter- 
lacing strands. The larger tumors invoUe 
the muscularis. and in the cases of malignant 
carcinoid tumor, (he sero«a may he insaidcd. 
with the production of ob>truclion by kink-' 
ing of the bowel. In the inloline there is a 
marked predilccfiofi for the fcrmimi! ileuni. 
and in many instances multiple primary 
tumors arc found. ^Tclasta«es occur in aljoui 
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S3 per cent of the cases of mtcstinnl car- 
cinoids. , 

Since no characteristic clinical picture ac- 
companies the presence of these tumors, the 
exact diagnosis is almost nc\cr made before 
operation i:. undertaken for what w.ns con- 
sidered to be chronic appendicitis or. in flu* 
case of the carcinoids of the small Imwel. 
intestinal obstruction. 

The treatment is resection, for all lhc<e 
tumors must be considered as malignant 
even though of a low degree. Recurrence of 
appendiceal carcinoirK is rare, but tins is not 
the case with those arising ebewhere in the 
intostiimt tract. Here the chancis of melns- 
tnscs arc particularlv great when the growllj 
has reached rclallNcIy large size and has in- 
liltrafei} alt lasers of the IkiwcI wall 

WinusM DfW Avnnus 


THE AUTONOMIC NERVOUS SVSTE.M 

Surgery of the autonomic nervous system 
did not deiclop with the earlier knowledge 
of its anatomy, but w ith an understanding of 
the function of the i-mniosacrat and thornro- 
lumbar sjslems of nerves sxhicli has hetn 
bin'll up by physiologists since llic lime of 
Claude Bernard. 

The modern neurosurgeon stands particu- 
larly in debt to W. 11. Gaskcll and J. N, 
I.anglcy of Cambridge University, to Kran- 
Vois-Franck of Paris and to Walter B Can- 
non, profcs«or emoritus of phj <ioIogy at Ilar- 
vanl. lie is espeenlly indebted to the Cam- 
bridge physiologists for the knowledge of 
the liner amnpemeut of ll e autonomic neu- 
rons .and also for the classific.ition of thes(> 
nerves into two opposing systems: the crani- 
osacral or pirosymp.'ilhclic svstem on the 
one hand and the thoraeohimhar or svmpa- 
ihciic system on the other. The litter leaves 
the spin.il cord only bclwerii its first thomcie 
and second hmilnr segments, while the for- 
mer is giv cn olT from the brain stem and the 
sacral segments. The antagonistic action of 
thv'se tw 0 div isions is most rh-arly cxpoundeil 
in Cannons l>ook on Thr jr/*//or» of ihe- 
Rody.* which c'lfv sludnit wlio i« inteTe<t«l 
in the subject <lioiiId rend. C-mnon is cliipfiy 
responsible for the invr*tig'ilinn of miduHi- 
adrenal activity, as well ns the dt-covery of 
sjmpathin, a seconti «ymi>atliominitlic hor* 
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mone hich is produced it the nc^^ e endings pithclic cliims for the relief of angina pec- 
on ^smooth muscle The clinical significance tons 

of chemical mcclntors of autonomic ncr\e Surgeons of the present generation haat 
impulses IS just beginning to appear and will applied the>t fundamental phjsiologic pnn- 

INNERVATION OF INNERVATION OF VISCERA 

Penph Blood Vessels Sensory end Motor 
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Priagrlle 
Inf Mtstnlarlc 
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i-ijr 170 oulcoing wwmotor nnl lu {omolor fbrr* to tie rxtrtmitm from tl e latcrnt Itorn of Ihe fpmal 

(tint are illustmled d ipranimalirallj on lie left aide On tie nfiht «■ te are sIioitti tie mitn] motor (rrin* 
] allelic) nnl seiison (fKislenor rpinal root) TUrs tocether with the pniieipal \nsceral plc*««c« wli ch IW 
suppK on ! ll e *} mat sesimenUi from winch tlej are derired PrefpiTigl on c R\mp.-ill etic axonr^ ore m rcairtt Ir 
«>fil nuou^ lines an t poslpancl omc b> interrupter! rnw Tie asleruk mdicalM ll c presence of pain flirts rtin- 
iMi g to lie poslenor nmt* 

1r disciivscd later ^^Illk Gaekcll and I-ang ciples most succissfiill^ to ca-cs of pcrlph<'r^l 
Icj tverc investigating the motor activitv of vascular disease of vasospastic ongin to the 
the visceral nerves Franfois Franck first control of such disordtrt<I forms of visi*cnl 
conceived of Ihcir importance in pain and nctivitv as ntiirogcnic dilatation of the colon 
urged surgeons to remove the cirvical svm and to the relief of manr Ivpia of visctral 
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piin Ti\ repnnling each ease of sjmpithoc- 
tom.N as an experiment ni Inimnn ph^siologj, 
certain surgeons have contritiuUd a prac- 
tical undcrstantJmgof the subject farbeioml 
the limits of laboratory iiivesligalion 

The cJtvclopmcnt of surgorj of the auto 
nomic nerv oils sj stem has been so rapid ihnt 
much of vvhal was wnttin in the previous 
editions of this book has had to be rcviswl 
Among the most valuable general volumes 
oil the subject arc IIov elacQUc’s- superb lc\t- 
Itook on neuroaiialomj and KunlzV mono- 
graph on the pathologic phjsiologj' of the 
autonomic nervous sjstcm The most useful 
surgical monographs have been wriltin bv 
Cask and Ross,-* Lu ingston ’ and AVhilc and 
Smithwick® A still more recent description 
of operative methods has just been preparcil 
bj \\hilc for Pilcher’s new volume on nciiro 
«urgical operative technic’ 

Clinical Methods of Stud>. — Accurate 
diagnostic tests have made it possible to dc 
tcrnimc in advance the ttTcct of a proposid 
operation and to establish exactly which 
slruclurts arc to be resected Tlie«c tests de- 
pend on two fundamental principles* (1) 
mliibilion of svmpvllutic activiti. b.v an np 
proprialc stimulus such ns rnisitig the liodv 
tcniptr.itiire, to observe the digrcc of va'O 
dilatation wliicli n«ults and (2) lemiwrar.v 
parnljsis of the sympathetic ganglia or 
their rami with procaine 

Bo</y i/foIiHjl 7"«I*— An rflcctive oC nliol 

isliing ^Rjwrorslrirlor tone m lt> rnise Uie bexU lem- 
{•rniltire emfinnff Ci'ie pAtieiils (n»ii in an efirc- 
tncnilj lipale<I rnlitnot mill lie ham(< or tc<'t prolnnf 
me into Ike «*il nir of Ihe lonin (Lems «n<t Pirker 
itip) A still wnipler wni m to imnicrw llw forramis 
or Irps in Iml mitrr onil In ilrlerminp llic \aVHlilator 
fTspon«‘ nhirli folkms in the opfxmle erpr vtl eTlmni 
(it*« (!jin(Ii« nml Gillmn) 

\11 of tlie«ie twts tlejxml on the facl that w!>en the 
lioilv uptxli to rhniinatc lieat it iloen k* in larce port 
III riiilintmn III xxl is ^linnlnl llinmek die »ul>ruta 
in-ou? vaseuhr Iw^l parlicwlirh in Ihc tian<I« ami fret 
TliP*o Mi«nmol» r BiljtulmenU nre niolialpil 1« the 
^impallietip nprxoiis «jstem Init rannnt late | fare in 
the prexinre of 1 1 lileratixl {wnji! cral ailene* Tlw 
fiimljtnenlal fictor m the tjuanUlalMT e«lfnwlion of 
MiMKinisni of iieiincemc onsnn m not the total nw In 
the trin|>eralorp of a yneti ihcit nlmli i{ppeml4 tn 
lirpe part on ill milin! trinp>mlure Iml on how nraiU 
•I appniaelic* the normal \av«hIiUtioi» leeel Morton 
{vn>i *<011* Ii3\e pn p<»»etl this Irrtn ant plamt il< 
k'«er limit at approvimalrN S7* I (On* P vrms to 
tl e writer a fairer fenrr) Tlies Ime further tucae****! 
that the result of all Ta«>'<lilatnf tesla |x? rreor«In1 in 


lemu of the oerlusioti index i e, the niaximum siif 
fare temperature rewnlnJ sublraclnl from the ntirtn^l 
vaimbtatalion leset Tn Uinral rases of IlaNnaiid* d i 
ease the orrlmnon index is 0 wherras in arlerioirlrrosn 
the verj sliulit ixsrxlilnlor r<-9|H>n«« falls fur short nf 
the normal level 

Dtagnottie Amr Wori mfA f'ronjine — \ third Ivjir 
of leal was proposnl 1>> V\1 ilc® and bv Morton nn,l 
Srotf ■ It <xrnsK(4 of the temfsirBrj piralvjtK of the 
svmpallietic nerves nilh procaine Tin* ran lie nmit 
fa*iU arcoropliihrd b» in;erU;ij; iJje mixed prriphrraJ 
nerves at llieir most necessible points t e the jiov. 
tenor lil/ial nerve at the intrrnal mallenlus or the ulnar 
under the me<!ial epioondite at the ellmn ‘'uice tlie 
vasocoasinctor suppiv to the arlerio* is pvm og »e^ 
mmtatlv from the mtxeil nerves conipMe lawhlnlA 



Kfr !•“/ — ‘•pinal anesthesia test The firsl {latienl 
Fdnin A »iifrcrrvl from artcnnl oecluvion due tn Ihrom 
Ixuiftpiftt oUiIerarM In ad Idton i« this Jhrrr nar ^ 
distmet elenietil of vasorpvsm Drnnile improvement 
follnweil Jumliar canelionn tniiiv 
The resi»>n*e shown h\ ihe seisin 1 (•alirnt Itolirrt 
M^ I* tvpirnl of exerasne vavoroii«lnrlor lone Tl iv 
pvtient was reheveil of all svmploms hr Iiimliar pang 
lionectomy 

lion will rlevclop iii tlie anesthetie *one In doubtfni 
rasrs *1 mal ancstWia is llte most rrrtain tnelhixj of 
iiistinnc romplrle vasomnlor parab*is in the lei^ (PiB 
I77j and paravirlehral injeelion if tin* iij jirrmosl 
thoraeie svuipathetir fanplia m Ihe ra*e of the uj jiey 
extremifie* for file iiivrstisration of olnriirr {minfuf 
avndromes. snHi as rausalsia^ or unusual tvpr* of vis 
rent! pain pararerlehral iB;eel»on ran rive a srWliiv- 
I luck of 11 r srinjmlhrlir pothwavs Irom tl e mpi ns(, 
to tlwse lesU it liopomr* potsil h* tn selort rarlan 
ra»e* fir tfealmenl hr alenliol Iniortmn or svrrjrstlieo^ 
tniDv wjtlioul riToofse lo llie more i uitiUtinc ptfo 
mlurva of niUme juntenor roots or the Sfxnollialvmfe 
pain palhwavs m llie spinal ronl I'fora ne llnck n>in 
stifnira the ni<»st areurate form of iI*jiios‘ir test #n.J 
sfvnil be useil III all d-mblful ra»es 
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Treatment of Vasospasm of Neurogenic 
Origin — The arteries are fir from being i 
set of rigid tubes but constantly \aT\ their 
caliber for the nnmlemnce of Jiomeostasis 
The autonomic nervous svstem constitutes 
the mechamsra bj which these changes are 
regulated In certain pathologic states this 
autonomic adjustment is thrown out of bal 
ance and a chronic state of vasoconstriction 
or dilatation results The former situation is 
seen in Rajnauds disease and acroejanosis 
It frequentlj phjs a contributing role in 
thromboangiitis obliterans and in post trau 


digital arterioles while the pulsating vessels 
at the vrrist and ankle usuallv maintain their 
normal volume The color changes are one 
of the most striking signs of the disease 
These consist of varjing shades of cjanosis 
which are present most of the time As the 
disease advances attacks of blanching digi 
tal asphjMa make their appearance on wc 
posure to cold This Raj naud s phenomenon 
IS probabU due to the onset of endartcritit 
changes in the digital arterioles * The color 
pattern is extremelj sjmmetrical (Figs 178 
and 179) Usuallv all the fingers with the 


1 e 



I 8 — Itaji fl <1 ^ I scase Note the dea { vh te appeorance cf U e fi gers in U e stage of 1 gital aspi yt a 


matic painful states of the evlremities In 
vevere pohomvebtis it maj be the cause of 
trophic ulceration Bv far the most common 
and important of these conditions is Ray 
nnuds disease 

Raynaud s Disease — This malady was 
first described bj Afaurice Ravniud in 
180® manj excellent de«criptions have fol 
lowed one of the best being that of A 
Vllcn” 

Rajnaiids disease is a form of peripheral 
vascular disltirbance caused bv spasmodic 
contraction of the smaller arteries in the ex 
Ircmilics The va«o«pasm involves onlv the 


possible exception of the thumbs arc m 
vohed and most often the toes to a similar 
extent In a siifTcientlv warm environment 
• I can see no purpose in 5 Hercnl at ng bclvften 
class cal na}nauds h«rn«e clescr bed in ths tefin t on 
an] such ailed \acnspaslc ron 1 1 ons ns acroe annsj 
In the former ryanos s alternates Mill pall d asphv* a 
wh k n U e latter l! e extrem t es are fonslanllv blue 
as ««U as ahnotn ally cold The palms and sole* m ad 
dton to beog coll an! (Tscolored are nsually moi t 
from excess e sympvlhet c si mulat on of the sweat 
^nls Dot} con It ons ln>e a common noderlyin^, 
cause and both can be tel eved surg cally by culUng 
ll e Tasoconstnetor pall was prov ded secondary end 
arlcr I s or scleroderma has not comp] cateil the p e- 
tnre 
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the circulation becomes normal Facli case 
lio\\e\cr has a critical thermal IcmI below 
which the cvtrcmitic« react like tho c of a 
coW blooded animal and fall to room Um 
poraturc In the se\i-rc case rcco\rr\ of nor 
mal circulation is slow and jncompltlc c\cn 
in a warm room As a result the piticnt li\cs 
in a constant state of di comfort and partial 
dii,ital asphsAaa In the digital nrlcrns 
which show no histologic changes jn the 
carh stapes of the disease a form ofobhlcr 
alinp endarlenlis niaj desclop Pamfiil 
ulcers slowlv appear at the tips of the fin 
gers and sclerodermatous changes develop 


sop 

ditncephalon On tin other hand Sir Thomas 
Itwjs*3 a result of sojiiL ixtrcmclv mler 
csling observations has nrrivctl at a dia 
rnctnc ilh opposite vicwfiottil He mauitams 
llial the vasomotor tout is normil but tint 
the peripheral vnsospn«!ni is due to an over 
su«ctplibilitv to cold inherent m the smooth 
muscle of the digital artcriolw It is qmti 
impossible Jn the brief spare allollcil to this 
subject to discuss this controversv Iicrc Suf 
/let it to saj that ci-cnom. who las made a 
careful sludv of the advanccil eases agrees 
with I^nis that the arteries tvinliiaUj be 
come dcfinilclv nbiiorinil and that the dis 



in the skill In the adianccfl eases terminal 
drv gangrene gradimllv leads to necrosis of 
the distal phalanges and n fmiclionallv use 
less hand The disease is ten times more com 
mon m women than in men It most fre- 
cjiicnth appears in the decailc following 
pnbertv and is most often cnconnlend in 
persons of a nervous eniotioiiall^ unstable 
t\pe 

The eliolopv of Ravnauds d seasc is im 
known Most nnlhonlus have Ml that Uu 
peripheral vasospn«m is due (o an ovrmo 
tivilv of the vasoeonstnetor nerve* possible 
im|)osrd bv llio nuloiioniie ctnttrs in the 


ordcrrannol then fiilh rictifinl bv para- 
Ivzmp the vasomotor nerves liiwts conten 
tion timt the FVmpatlictic nerves are not liv 
perns live is quite niiolher matter — the com 
moiifv associatcti overaetivitj of the swvat 
glands I’* n strong argument ngnm t an\ siirli 
conclusion I mni a long slndv of the carK 
Stages of the ill ea«e from tin. oh rrvatinn 
in three cn'cs of a mill form changing into 
a srvtrt om after miolioiial trauma an! 
from the rtmplcle nlKlitnn of vnso jnsni 
in the fivt after lumbar gangbaneetoinv 
(wlieb I^wis las not tak«n into neemmt) 
the winter cannot litip 1 ill Ml that the sem 
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futlictic nenous s^stem pla%s the pretlom 
imnt role m the causation of ihia disease 

In diflerenlialing Raanaud s malatU fronr 
other tapes of peripheral aascular disease 
special emphasis should be laid on the im 
portance of sammetrical iinohemenl and 
the persistence of the peripheral pulsations 
Asammelrical color changes or ulceralioi* 
should arouse a suspicion of Ihromboangnti# 
obliterans if present in aoung males and of 
arteriosclerosis in patients o^e^ fifta or lO 
diabetics In all cases the presence of cer\ ical 
nbs which at times cause confusing \asculat 
disturbances should be ruled out roentgen 
ographicalh 

From the therapeutic angle there are no 
sale ellective lasodilator drugs In rare case^ 
in which the basal metabolism is low th> 
roid extract should be tried and mav be of 
lalue Artificial feier induced b\ injection^ 
of foreign protein will occasionalh cause 
early ulcerations to heal The same can be 
said for periarterial s^'mpathectom^ * Un 
fortunateli the improvement from thc«epro 
cedures is usiiallv short lived Surgical inter 
vention must be sufRcientlv radical to msuro 
complete interruption of the vasoconstrictor 
fibers to the extremitv This requires an at 
tick on the paravertebral chains of sjm 
pathetic ganglia which run along the anlero^ 
lateral aspect of the thoracic and lumbar 
V ertebrae 

Operative measures designed to mtemipt 
vasoconstrictor tone must take into account 
the general phvsiologic principle that when 
ever svmpalbelic fiber» degenerate the de 
nervated «niooth muscle is rendered hvpcr 
censitire to svanpatliomimctic hormones 
vuch as adrenm and svnipathm This phe 
nomenon of sensitization mav be so intense 
after the postganglionic fibers (the lower 
svnipatliclic neurons which run from the re' 
gional ganglia to the digital arterioles) have 

• A grtal deal of eonlrovers^ 1 as ansen otct tB f 
oporat on which has l>een adrocBleii b> Lenche Fs 
lens \e lOvestipatiOD has slown lluil whie Ue nerrr 
suppN of the Tisceral artenes n ns alnns; tl «r sheaths 
that of tie penpheral is Riren off in a seg 

niental manner Lv the m red somite nencs Tlere is 
DO sound pi '■* ologic evidence to defend the new that 
decorl cal on of a penpl eral arten can specificalh in 
duence lie lolume of its vascular f>e«I Anv operatioii 
however deslrovs a certain amount of tissue wh ch id 
being absorbed produces a foreien prole n react on and 
ihereh* a peneral red lasoillalor response Th s mav 
be detecled for a waeh to ten davs 


been cut thit little clinicnl improvement re 
suits On the other Innd when preganglionic 
fibers {the upper svmpathetic neurons run 
ning from the lateral horn cells in lilt spiml 
cord to the paravertebral ganglia) arc -sev 
cred It IS barely noticeable It has been n 
common observation that the results of re- 
section of the lumbar svmpathetic trunk are 
iiDiformlv satisfaclorv, whereas after the 
older form of cerv icothoracic ganghonectomv 
the circulation m the hands altlioueh iin 
proved often remains inadequate RTiitc 
OkclbeiTv and VShilelaw"** have pointed out 
that this divergent response to apparenllv 
similar procedures lies m the anatomical ar 
rangemenl of the svmpathetic fibers to the 
upper and lower extremities (Tig 176) As 
the postgangliomc neurons to the sciatic 
nerve originate m the lowest lumbar and 
upper sacral ganglia only the preganglionic 
neurons are divided bv resecting the second 
and third lumbar ganglia After cervicolhor 
acic ganghonectomv on the other hand the 
entire postganglionic network to the arm de- 
generates and the vascular tree is rendered 
highlj sensitiv e to circulating v n«oconstnctor 
hormones 

To obviate this extreme degree of sensili 
zation Sraithwick® ” has devised a mothfied 
Ij-pe of svmpathectomv for the upper ex 
Ireroitv This consists of an approach through 
the resected central end of the third rib fol 
lowed bv extrapleural exposure and division 
of tlie paravertebral svmpathetic trunk be- 
neath its third thoracic ganglion This inter 
Tupts all preganglionic vasoconstrictor fibers 
below this level (thev originate from the 
second as far down as the ninth thoracic <cg 
ment) but leaves intact a few which emerge 
over the second and third intercostal nerves 
Thc'se are interrupted bv resecting the cen 
tral end of these structures In so doing it 
IS important to cut the nerves wilhm the 
intervertebral foramina central to thtir bi 
furcation into anterior and posterior roots 
and prefcrahlv withm the arachnoid Onlv 
bv «o doing IS it possible to divide all emerg 
ing preganglionic fibers with ccrtainlv as 
Well as to prevent their extraordinan ten 
denev to regenerate Even after thc«e pre- 
cautions we have found cases in which nerve 
regeneration has taken place To avoid this 
source of late failure Smithwick® has advo- 
cated cov ermg the first and second thoracic 
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gaiigJ/T fried up in the pricrdinc 'tops of 
the operation bj a sltt\c of fine silk and 
burving Iht protected distal stump m the 
«:ccorid intercostal nniscio In this \\\\ the 
diecntnlizcd ccrMcolhorncic paiiEha Minch 
gne rise to the postt'angliomc neurons to 
the brachn! \nsculir tree arc presiritd but 
nri protected from the ingrowtli of reamer 
ating prcgnnghonic fibers In a dense capsule 
of scar tissue * 

lor the lower exlrcmil\ the second and 
lliird himbir gnngln should be rcseclcil 
This cm be earned out either transpenlone 
alK through a niidlinc incision which per 
nuts a biJntenJ resection at one stage or 
rctropenlonealK through a modified renal 
incision Tn either case, the retropcnloncaf 
space behind the cecum or sigmoid is cn 
tered and the hinibnr clnin is exposed in the 
giillcr formed bj the outer edge of the soni 
ca^a or aorta the \crtebrac and the psoas 
muscle Under orelinars circumstances the 
cvlrnpentoneal posterior incision is safer and 
preferable 

In experienced hands llie risk from thor 
acjc and lumbar ganj,lioncclom\ is remark 
abU slight The chief essentials to pistifx 
such radical opcntions ire accurate diagno 
SIS and the deinonstrition bv procaine injee 
lion or other diagnostic procedures that an 
adequate degree of aasodilnlaliou vmU cn«tic 
Under tlios- circumstances (IiorougliK satis 
fielors and lasting improecment has fol 
lowed resection of the second and third him 
bar ganglia in a large sines of patients with 
Itavnaud s disease trcatcil at the "Mnssachii 
sells General Ilospit il The permanent bene 
fit m circulation of tJie hands has been far 
less sitisfactors but i« conslantlj improsing 
Kiplacemcnl of ctrsicolhoratic gaiigl oner 
tonn b> the prcgaiighonic operation was llu 
first important adiance The earlier pitunts 
siibmillid to this procidiiri lind a most snlis 
factory circulation at first hut a small mini 
her siilfcrcd recurrences at six to nine 
months from regeneration of 13*01 onstnclor 
aetnils Since the atloption of the sijg c \1 
imlir technic to present r« gem rating fiWrs 
from reaching the dcccntrah/eil ctriicolfior 
Bcic ganglia rcgcntrnlion has Income in in 
frequent compliiation Salisfactori results 

• T 1 ere t* 10 poi-J cvi lo rr U nt •n\ 

tor ritcrs to tl e tipisr rilrtm U !ra\r ll «■ *{>inal «r»l 

aixixe ll>r »«t»n I tl fane nrrM- 
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mai Jlurt/orebe anticipated in the t irli iiit 
complicnlid ca'^iv of Ha\iiaii<ls di'ca e 
\\illi seem attacks of digital hlanchmg am! 
ischetui i or in ndianicd «eIcrodcrma when 
tmlartenlic diarigts hn\e alri idi occtirrul 
nil adequate recoacn of cireiilaliou eaunot 
be exjKcteal 

ThromboatKjiitin OliUtcravs {[iuerucr * I)t^ 
rose) — This ihsi isc nllhoiigh pnmariK dm 
to nrltria! occlusinu is frequentU ns oeialcd 
with and ag riintid h\ \nsoeoiistrietor 
spasm Ih tins mechanism the all imporlaiil 
collateral lasiular bed is ndiiceil Improic 
incnl in tirciihilion iiid riliif of simptnms 
iisitalle follow its release be lumbar sinij t 
lliextoim lieu III lasis in whiih no imme 
diilc iiuprovcuKUt can be demnnstralial bi 
diagnostic protaiiie bfoek In the nb nice if 
actual gangrene but with a cntuallj low 
pedal Circulation or complicating inlcnml 
tent cl indic ilion it has liecome the praetici 
in the Penjiheral Vascular Clmicat tin ^^^ls 
sachusetls General Hospital to ptrform i 
lumbar sampathetie ^angliouecloms* m the 
vouuger group of patients if the femoral 
pulse has not Ijicn oblilmilcd A signifiiant 
rciliictiou III the uiimher of major amputn 
lions has rcsiilltd Howevir in the pri since 
of painful digital ulceration or incipient gin 
grcni it is belter first to crush the peripheral 
nersts nbo\e tin ankle ns advocated bv 
Smidiwick and Uhitc 1 liis opt r 1(1011 is far 
more tfliciint for rtlicving pam and can b 
counted on to cause maximal vasodilalalion 
for a period of sietral weeks If adequate 
collateral circulation fills to divelop him 
liar ganglinticclomv ran be carrital out at a 
Inter date with tin assurance of reprodiieing 
a corrcsimiiding digrct of vasodilatation 
which will !>c pcrmnninl 

Po^tjaraJt/iic CoU! I ztrnntties uith II 
ccratton — In numerous patients with polio 
mvelitis ns wri) ns othir tvjif*s of spmal ftml 
lujurv cold evnnolie extrcmilns with ulcer 
nlion develop The*i have rc«ponilnl will to 
svRipithctic ganghometomi proviihd the 
pamlvsis was not too gnat but in extremi 
ties m which nil muscular ncliviU has iIisajH 

•To *rmrc Ihe inaa mal inrrpa*** in nfruUlKio In 
ll# UplKT W III' Tn.! lumlur poicHm *bo 11 
iw \nl «Ion|; » tl Ihr •'mn ! an 1 II nl I ul If tl « i« 
Inf «>n )* tl I 'r» llir j>o«rT of • tl 

Ifwt Ml i ll>' mat' fwl mt trrvlcr'i! •I'njo Ifjt »wi| m 
fotr U 
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peered total chmiintion of \asoconstnclor 
tone js not likcl\ to restore a normal eircuh 
tion 

Rheumatoid Arthniis — Great interest was 
aroused eighteen \ears ago b\ Rowntree and 
Adson s’® report that certain cases of pob 
arthritis with invohement primarily of the 
fingers imsts and ankles and with accom 
panning \asospasm could be improved b\ 
sjmpathectom\ and the restoration of a nor 
mal peripheral circulation In the WTilers 
hands two such cases ha\e been most disap 
pointing and few other clinics have cor 
roborated the original enthusiastic reports 

Hyperhydrosia of A ervous Ongin — Erces 
si\e perspiration limited to the palmar sur 
faces of the hands and feet is occasionally 
seen in ^oung and ner\ous persons of cither 
sex '^^hllc the condition is rare it may be 
extremeh annoamg and even incapacitating 
in certain occupations This type of sweating 
may become so intense under ner\ous strain 
that beads of water drip from the fingers 
As a result it becomes embarrassing to shake 
hands papers are wet in handling and when 
rubber glo\es are worn they become filled 
with sweat The same condition may also in 
\olve the feet with the result that the socks 
and e\en the shoes are constantly wet 
through Under these circumstances the skin 
becomes foul smelling macerated and a prey 
to fungus infections Psychotherapy mdia 
tion or local applications fail to gne relief 
but the results of sympathectomy arc in 
variably satlsfactor^ and frequentU gi'c 
dramatic ps> chic as well as local benefit 

Pam tn Pxtremtties Secondary to I aao 
spasm — Pam in the arms and legs after 
trauma and amputation is unfortunately an 
all too common complication especially 
after war wounds This usually takes the 
form of cutaneous hyperesthesia in the scar 
or amputation stump or a deep aching or 
burning sensation which runs up the hmb 
especially when it is cold This condition is 
most commonly seen in individuals with 
cold cyanotic moist extremities and <an 
usually be relie\ed by mterruption of the 
underl\ing aasospastic state The literature 
and a number of striking examples ha\e re 
ccntly been reviewed by White It is e'l 
dent that the pain is not transmitted by the 
syanpathetic nervous system but is in some 
wav related to the inadequate circulation 


Even temporarv restoration of a normal 
blood flow by paravertebral procaine block 
of the regional svmpathctic ganglia mav 
clear it up especially if repeated on a num 
her of occasions MTicn pain is relieved hut 
recurs as the vasodilator response to pro 
came disappears thoracic or lumbar sjanpa 
thcctomv can be counted on to give lasting 
relief 

The iutonomte Nervous System and the 
Regulation of Blood Pressure — Tlic rcgula 
lion of blood pressure for the varvmg de- 
mands of the body with changes m external 
and internal environment is mediated bv 
the autonomic nervous svstem The central 
control lies in groups of cells situated in the 
medulla and diencephalon Trauma enceph 
alilis and tumors which injure these areas 
occasionally produce profound changes in 
the vasomotor tone An important periph 
eral mechanism for the reflex regulation of 
blood pressure and heart rate has been found 
by Heymans and his co workers’* to he in 
the aortic nerves and in the carotid sinus 
The latter which has nervous connections 
with the vagus the cervical sympathetic 
and the medulla through a branch of the 
ninth cranial nerve mav become hyper 
sensitive and produce an interesting clinical 
syndrome Weiss and his associates’* have 
reported observations on S® patients who 
suffered from spontaneous attacks of dizzi 
ness weakness and unconsciousness with or 
without convulsions m whom mechanical 
stimulation over the bifurcation of one or 
the other carotid artery promptly induced 
an attack Depending on the efferent path 
way involved three forms of this carotid 
sinus svndrome are found (a) cardioin 
hibilory (6) vasodilator and (c) cerebral 
The first tvTie is due to a vagal reflex and 
can be abolished by atropine the fall in ar 
terial tension can be prev ented bv ephcdrine 
blit the cerebral v ariety can be treated only 
bv denervation of the sinus Numerous pa 
tients wath spontaneous epileptic seizures 
induced by slight pressure on an irritable 
sinus have been relieved bv operation 

The paroxvsmal profound alterations in 
blood pressure which are caused bv tumors 
of the adrenal medulla have been discu'sed 
m the preceding chapter These are abolished 
by remov al of the tumor 

A third and by far the most important 
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tibnormiht\ in llie nmilalion of blootl prci. 
sure js seen in c«stiilnJ Jnpcrlcnsjon 'While 
the cause of this condition rcmiins unknow n 
it ha<s non beta established bc\on<l not 
doubt that surf!cr% has comethmj* to offer 
the hvperlcnsne patient Of suitably so 
lected patients undtr (niul pre/enbl> 
under fort\) who are free from pcrnmncni 
renal damage and who still ha\e a labile 
blood pressure which falU with complete rest 
and sedation it is to be expected that a high 
percentage will Iionc a persistent and sig 
luficanl lowering of blood pressure and re 
bef from llicir s^mptoms after radical sxm 
patheclonu * The proof that vasoconstrictor 
hbers to the lower half of the bod\ have 
been intcrruplod is established when there 
is a profound fall m blood pressure as thi 
patient stands Under these circumstances 
regression of eve ground changes decrease 
III the size of the heart improvement m the 
electrocardiogram increase m renal function 
and relief of svmploms arc noted Rqiorls 
from manv sources have demonstrated tint 
the hands of the clock can be set back at 
feast a number of 3 cars i» the m/ijotil} of 
V oungor h\ pcrtensiv e p iliciUs lint sufficient 
time has not xet elapsed to determine the 
exact increase in life cxpcctniicv 

The most reasonable explanation for the 
decrease of arterial pressure which follows 
svinpathcclom> in hvpcrlcnsive subjects is 
the general reduction in tone of smooth mus 
cle in the denervated vascular bed and the 
cbmuialion of neurovascular reflexes wliicb 
occur m the viscera muscles and «kin m re- 
sjionse to pa^chic slinuilalion and homco 
static adjustments In general the lowering 
of blood pressure observed has liecn dirccUv 
proportional to the extent of the sjmpalhec 
tomv and invcrsciv proportional to the 
sevcritj of the disease The operations m 
current use varv considcrablj in Iheir ex 
tent Thev fall into three main groups (a) 
supradiaphragmatic garigboncctomv ami 

• \Ii!ouc!j itip ol)o\<- conslitufe the tnosl neiJ re* 
f| ircmrnU tor insunne n Mlwfaclory ml leUon lo 
Howl prc«*Ofr XmlhHjrl (perwnjil cwmnjun rtbon) 
hiw 1 fl 1 n larc^ pereenlare of nuCTrssful rr<nlU id 

f>ftl Mils in lie ujjsrr fotl w *tit erni oirr fflv m 
T\ fll as in ol! m who»o blooit prrssurt fn !«! to W1 »» 
»e.lalion 'vrnie of 1 » I'er) best resiilU 1 sre been ot»* 

in I nJ in »r *<■ "f "O' 1 pb *I parenlly fmf cT antole 
pr»« m-» nl Hi d 1 not mpot 1 lo either rest or mU 


'•plmclinicictomv as < mplovtd In I»ict and 
hiv colh agues" (b) the siibdiapliragmalir 
optntioii of Allen and \dsoii • and (c) the 
comhintd more rubral llioricofumliar dr 
nervation of Snulliwick Bolb of ibc first 
two procedures ar«. open to the ohjtx:lion 
that thev do not completrlv ilcnervntc Iht 
lower lialf of the 1 odv and it is furthermore 
verv unhkclv that ihi limited length of 
splanchnic fibers that can be removed from 
bciichlb the diapbrigm i« sufljcunl to pro 
vent regeneration In tbc postoperative re 
suits reporttxl bv Poet in 51 percent of the 
patients a satisfactorv reduction in blood 
pressure developed m \dson s cast a sun 
ila^improvemciit is reported m less than 40 
per cent In llit hands of other surgeons re 
suits after the less complete operations hn\< 
not been impressive 

The combined thoracolumbar ajiproach of 
Smitliwick ’ permits the removal of a gnat 
length of the splanchnie trunks as well ns of 
the gnnghonaled chains from the ninth thor 
acjc dowT) through tlio first or «cxxmd hmi 
bar segments Prov ideal the splanchnic re 
section IS comphte to the fcvcl of the sev 
enth or eighth nbs and the svmpathclic 
trunk IS removed to a point below the see 
ond lumbar* ganglia svmpalliclic vn«ocon 
slnctor impulsts to the nlwlominal M<ccm 
ns well ns to the muscles and skin below the 
umbilicus should be abolished (I ig 170) 

A most significant point is that bifim 
adopting this somewhat more extensive pro 
cciliirc S)mthwick“ had Iriwl the niori Inn 
itcil operations above and below tbc dn 
phragm Ills resijJli m these vrorc not a« 
satisfactorv as lhos«. ricordid m the rejiorls 
of their advocates but with the adoption of 
the combined op( ration m 10 ?8 a significant 
improvement took place In his last statistics 
Sinilhwick"* has summarirtxl the results m 
150 hjperlmsivc patients sfudin? for a 
period of one to five vears These he 
divides into five groups on the ba«is of the 
poslopcraliv e fall m diaslnhc pressun In 
61^ |>cr cent of the entire serus comprising 
groups 1 and 3 the dnstobc jiressurc fill 

• II « itrrortjinl to lo nt oil Uiat if irvinj># 
lb«t r th» nt ■lo miortcd Ijifalrrilfy fwli w jfio tTrl of 
the fnl lumlar pand • the maW* pat ml will In* Mrr- 
iflrrl IVl Ir polrorr a/wf |}k* a<-Ri«lxW of I’Of*** 
not ImI, t alia aprtToaloBja ran no Vmyrf |*- rjam 
bin} 
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o^e^ 20 mm «ith nn avenge mliiclion of 


01 mnx sj stoUc 


m ttto thirds and 


44 1 


4J mm dnstolic 24 min 

in the remaining one third In group 3 in 
which the reduction in blood pressure was 
prolnbU also significant there was an aver 
, , 27 mm 

age reduction of This group con 

15 mm 

stitiitcs an additional 18 per cent of the 
total In groups 4 and 5 which contain the 
remaining one fifth of the senes there was 
no significant change The mortalitv rate 
amounted to 2 8 per cent Favorable changes 
m eve grounds electrocardiograms and renal 
function together with an imiirovtmenl m 
the well being of the fatient •'Uggcj.t ^hat 
lowering of the blood pressuri. sets up a gen 


reeth to the terminal vj«ccral | Icxu'cs with 
out svnapst's m tie ganv.ba It is then fire 
best to think of llicm as dispHctd somatic 
fibers and to call them the \i ccrnl ifTircnt 
nerves Studies of the conduction of pam 
from the internal organs have dcmonslrateil 
two tmm tv pcs of atferent conduction 
1 Referred pain of the tvpe dcscril cd bv 
Iliad aiul Jlickcnzic ' This tliiorv a« 
sumes tint visceral afferent impulses run 
onlv ns far as the posterior horn of the spin il 
cord It IS further i>ostiil itcd that miimlses 
reaching this region from j diseased or^an 
set lip an irritable focus anti Ihercbv rctlnce 
the sensory tliresfiolc] to stimuli from llit 
surface of the hodv As a result the tonstnnl 
bombardment of afferent impul cs from th 


Tahlc 4 — Sevsori Kservations or the ^t^cERA 


Organ 

Superfic at areas lo «t eh pa n i referred 


Heart 

Pretxinl utn an 1 t ner arm j 

Tj Ts or T* 

Lung 

No ev fence of pa n uni ) panela) pie ra a d ntercoslal ' 
nerves are avol ed , 


Esnpl Agus 

Sul sternal 1 stress 

Ts -Te* 

Liver an 1 gnilbla fJer 

It sUt upper 1 a ire 1 distress t tl pa n referred to r gbt 
vapuljr repon 

Tt-Ts 

Slomart 

Ep sastne reg o » 

Ta-Ts 

Small inlest ne 

1 ml 1 cal repnn 

To -T,o 

Colon 

*upniput c repo 

Tn-T,j 

K Iney 

Iai n and pti n 

T|-L« 

Ureter 

Ia> n uni poi n 

Li Lo 

nia I ler 

‘'uprap lb e repon pen s an t per ne m 

'I'o L- also S'! 

Uterus 

*tui npub e repon and lo er back 

1 

T:j-L" 


* Not all of ihe patl a s of wopi apral pa n sre kntuni 


eral improvement and a reversal of the de 
generative vascular changes which take place 
in livpertensioii How long the present five 
vear cures arc to last still remains nn 
certain 

SvTnpalheciomj for the Control of Vis- 
ceral Pain — The classic conception of the 
autonomic nervous svstim is that its pre- 
ganglionic and postganglionic neurons are 
purelv the regulators of visceral aclivitv In 
the carhtr studies little attention was pud 
to larger mvclmatcd nerve fibers which orig 
mate from cells in the po^lcrIor root gang 
lia These cells send dendrites to the jios 
tenor horn of grav matter in the spinal cord 
and atons througli the svmpathclic pleauses 
to the internal organs The<( awns run di 


skin vrhich normallv fail to reach the Icvil 
of consciousness hecomi magnified into 
piinful sensation Tins tvpe of pain is sharp 
it Is not neccssanlv localized over the organ 
in question hut is often rtfernd to such a 
distant area as the medial side of tl e Inn 1 
in angina pi cions This occurs 1 tcnii'c some 
of the cardiac rami cuter the spmil cord at 
the same level ns the ulnar nerve 4\ti< 
Davis have shown that pain of this sort i* 
alohshcf] hv infiltrating the cutaneous area 
of nfertnee with novocain 

2 Direct transmission of visceral jam 
Over fiflv vears nio Rnss^ wrolt that in acl 
dition to sharp will Ineahziil nferred pain 
R diseased organ muht nl o eau«c a ileep 
ill defim d «en«c of ili comfort Hi call il tl c 
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Jnttcr ‘'splanchnic” or "direct” viscera! pain. 
This important contribution was lost sijjlit 
of in later years, but tlicre is good evidence 
tlial ^Isccral pam may reach the thalamus 
without any referred cutaneous nicchnmsm, 
because it tan be evoked in animaN anti in 
human bcincs after nil cutaneous afferent 
impulses have been interrupted. This direct 
t.vpc of scnsor,\ conduction presumably 
transmits the ihill arhini' form of vi'Crr.a! 
pam which is vaguely lorahred to the region 
of the ihscnsed organ. 


inni vbccra over the vagus nerves, but thi' 
is an iiniHirlanl pathway for pain Iran'mis- 
sion from the upper part of the trnebe i and 
esophagus. 

From a knowlc<lgc of these nuchinism« 
it is obvious tliat pure vi<eor.iI pirn can be 
interrupted bv dcstroving either the regional 
svmpitlulic gvngln or their nmi. Section 
of the posterior spiml roots or the contra- 
lateral spiiiotiinlnmic tract ((ordotomv) will 
also produce‘ a loss of viscLml sensation The 
two hitter procedures, howoer. because of 



pjg — The 8>Dipalhelic rarttme nerve* l>iiiprem »tioiMng wk) rvrvient ijmiwlliretornv ofleii fAiU lo re 

here i>oin from the lieflrl Tlie flfteralwrt <loe* not interrupt tlie m-cnlJ* «i<«»»»eml t}«»me?f inriJuK neTTr* 
These cnrr> sciisorj from llie jmslerior canlme plrvu* direellv tu the «j j^^r llK>r#ne pnnrha It o ipies. 

UennWe vlietlier a ronneclion from Uie foiirtli fl»i»ra«4r canclHin ever ev««ls trom rjinieal rvr lenee thu inmt t»* 
Mr} rare Destrorljon of the upper three itioranc panglia or the upper four jiairs of juKlerutr spinal roots re. 
sullv in eoniphte sensorj Henennlioii 


TMienever an inflamtinlorv or neophaslic 
process spreads from a vi'cus to the ncigb- 
liortng parietal pleura or peritoneum, the 
inlerooslnl nerve- bccoiiu* (he chief pitliwaj 
for conduelion of pain. e. g . in pleuriiy. np- 
pendicilis or clioltcv -tills with local peri- 
toneal involvement. This is nbo the ca«c in 
caremonn of the hmg and is the' reason whj 
svinpithectom^v u«ui!Iy fvilg lo give relief. 

* No form of pain is known to reach the 
sensorimn from the heart. Iung« or alKlom- 


Ihe accompanviug loss of nitanrons must 
lion, cause hr grealrr mutilalitm linn s.vm* 
p.vtbeclom>. which Is ncmnipvnieel onlv b^ 
pegionni va-omotorand stidomofor pimlvs/s 
Table 4 smnnnrires the segmental nfTcrtiil 
iiittcrvntum of the llmricic and nlMlomunl 
o^ans llic nffecleil segim'nts are iMsily 
ielentified bv pvrivertebml procTiine injection 
in cases of intractable vi*reml pain TVhrn 
the gaiigln thrntigli whieli tin* pain is Irans- 
initlctl Invr ln-en nrcumtilv loealn!. ihc.v 



40G 


THE NERVOUS SYSTEM 


can be resected surgically or destroyed by 
alcohol injection The method of treating 
cardiac pain by paravertebral alcohol injec- 
tion has been described by White.^ It is by 
far the safest method of treating pain in 



Fig 181 — Faraierlebral injection in angtaa pectons 
The photograph aiions poinU of injection under the 
lorrer borders of the upper five ribs and tbe tone of 
cutaneous anesthesia This patient lias had conpUte 
relief from angina] attacks in the left side of Uie chest 
and in the arm for oier six years 

cases of angina pectoris or aortic aneurjsm, 
but accurate injection is technically difficult 
to achieic in about 10 per cent of cases. 
Furthermore, in a small number of patients 
the alcohol sets up an irritating neuritis, 
which may last for a number of weeks The 
advantages of injection therapy for tbe pa- 
tient who is a poor risk so far outweigh the 
disadvantages that it is the writer’s present 
routine to use this method for patients with 
advanced cardioaortic disease If it fails to 
give sufficient relief, posterior root section 
or cordotomy may be undertaken later. For 
the patient with angina pectoris who is a 
fair surgical risk, resection cf the upper three 
thoracic sympathetic ganglia is the ideal sur- 
gical procedure. In the case of cardiac pain 
the work of White, Garrey and Atkins-’ has 
shoivn that the recently discoxered direct 
thoracic cardiac ner\es, which connect the 
upper thoracic S3mpathelic ganglia with the 
heart, account for the frequent failures of 
the older operation of cervical sjmpalhec- 


tomj (Tig. ISO). When these ganglia or the 
upper fne posterior thoracic spinal roots 
are dcAtrojed, sensation from the heart is 
consistently interrupted. In my first case of 
angma pectoris treated by alcohol injection, 
complete relief of left-sided pain lasted for 
over six jears (Figs. 181 and 182), 

A good understanding of the value of this 
form of neurosurgical treatment for the re- 
lief of intractable pain may be obtained from 
table 5, which summarizes the cases in which 
treatment was given at the Massachusetts 
General Hospital. While the results of sjin- 
pathetic denervation are most dramatic in 
the relief of otheiwise intractable cases of 
angina pectoris, this method is proving to be 
equally valuable in the treatment of numer- 
ous other forms of \iscera! pain seen in idio- 
pathic d 3 smenorrliea, aneurjsm of the aorta, 
nephralgia, etc., which are listed in table 5 
For further details of the applications and 
technic of sympathectomy for visceral pain 
the reader is referred to the monograph of 
While and Smithwick.® 



Fig 1^— SiiovTtiig the injection of nielb>lene bin** 
in the cailater The iJjc has inlillratetl l!ie rctroplctif*^ 
tissues ftfound the s> inpallietic ganglia and llieit ra''” 

SjTnpatheclomy in the Treatment of 
Disordered Visceromotor Acli\ ily. — 
acolon of neurogenic origin (Ilirschsprunc s 
disease), which is often resistant to mctllcal 
treatment, may be considerablj' improicd 



lAiiir “ i — Nn-wrtLmitAi Tkpatm»*jt «p Imractauiw I 


THE ADT0X03IIC XEHVOUS SYSTEM 407 








410 


THE NER\OUS SYSTEM 


active Carotid Sinus ReSex Arch lot Med 5^407 
1936 

30 Peet M M ^^oods AV \\ and Braden S 
TI e Surgical Treatment of H>'perlens on Results m 
3o0 Consecutive Cases Treated by B hteral Supra 
d aphragmat c ^planchnicectomy and Lower Dorsal 
Svmpathetic Gangl onectomy JJ5187a 1940 

®1 Allen E and Adson A The Treattnenl 
of Hipertenson Medical versus Surgical Ann Inl 
Med 74^88 1940 

®3 Smithwck H H Surgical Treatment of Ilyper 
tens on The Effect of Bad cal (Lumbodorsal) Splanch 
nieeclomy on the Hypertensive State of 156 Patients 
Followed One to Five Years Arch Surg 49180 1944 

®3 Head H On Disturbances of '^nsat on with 
Espeaal Reference to the Pa n of Visceral D sense 
Brain J6 I 1803 

34 Mackenzie J Angina Pector s London Oxford 
Unversilj Press 19«3 p 33 

°5 Ross J On the Segments) D sinbut on of ^n 
sorj Fibres Brain 70-333 1887 

86 AMiitc J C Technque of Paravertebral Alco- 
hol Injection Methods and Safe-Guards in Its Use m 
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CERVICAL RIB 

CerMcal ribs (Fig 185) in nnn arc inom 
aloua structures rather than examples of 
e\olulionar\ rexcrsion Jones attributed the 
embrx ological formation of supernumcrarv 
riba to a conflict between forming plexuses 
and ribs 

Tie snake being without neck wast arms or legs 
possesses two nbs for each vertebra with correspond 
ing separate segmental nerves In high forms the bmb 
buds cover seietal sertebral segments the nerves from 
which grow into the buds The diametnc growth of the 

I rob buds however does not keep pace with the Ion 
gitud nal growth of the vertebral column and seg 
mental nerves soon have to pursue an obi qoe course 
to enter the buds Then begins the conflict between the 
obliquely runn ng nerves nnd the newly fortniog ribs 
The embryo'^^c nerve trunks in the etnbrjo are far 
larger in proportion to the vertebrae nnd nbs than in 

II e fully developed animal The obi quelv running 
nerves normally impede the growth of the nbs to the 
extent that they merelj form vertebral processes Todd 


the transterse process (2) more athanced 
the nb reaching bejond the Iranstcrse proc 
ess either with a free end or touching the 
first nb (3) almost complete the nb con 
nccting with the cartihge of the first nb 
and (4) complete the nb becoming po 
sessed of a true cartilage that unites with 
the cartilage of the first nb In seteral ca<es 
I hate obserted prominent and enlarged 
transverse processes on the seventh cervical 
vertebra which produced svmptoms similar 
to those observed m the syndrome of cervi 
cal nb 

S>mp(oms — ^The pain may be sharp and 
lancinating or it may be a dull ache It u u 
allv follows the distribution of the nerves 
leaving the lower part of the trunk at the 
brnchivl plexus but occasionillv it mav ex 
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tend upward to the shoulder and into the 
neck The pain mav be more or less conlinii 
ous and it is invarnblv exaggerated bv ro- 
tation of the head or by a forceful downward 
pull of the shoulder If a patient has been 
told that he has cervical nbs he will prob- 
vblv complain of vague pains and of general 
discomfort about the neck and shoulder 
which can hardlv be attributed to the ex 
jstence of short cervical ribs The patient 
with cervical nbs that actually produce 
svmpioms usuallv gives the hislorj of pi't* 
following anj sudden or violent exertion 
Housewives usually complain of radiating 
pain following sweeping wadiing or dustin" 
One woman complained of pain and numb- 
ness along the distribution of the ulnar nerve 
following difficult labor at childbirth A ph'S 
ician complaincil of «ev ere pain which was 
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Vo«icfil (hstcntton of nciiroffpnic origin «n 
forlunilcU i<; not nmcnnblt to treatment b\ 
':\mpatlicctomj Deniu I3ro\\ir‘‘ and others 
ha\o shown that there is a cnido form of re 
flc\ bladder emptMne niednted b\ the in 
tnnsic ple'jjjscs of iJie \Ci)Cil wall «o that 
llic paralv/ed bladder can parlialU (mpl\ 
itself in the absence of its extrinsic iitrats 
Wien the innervation of the bladder is in 
tact stretch reflexes are inediatid over thi 
sacral parns\nipatliclic fibers and lower cm 
ters in the sacral cord The hvpoUnlnmiis 
and premotor corUx exert ho an inhibiting 
control on vesical contraction The normal 
act of urination is mediated by parasjmpa- 
thclic fibers derived from the second third 
and fourth sacraf nerves The svmpat/ictit 
fibers whith come down through the sii 
perior hvpngastnc plexus carrv motor im 
pulses which affect the passigc of sptrmal 
ozoa down the vasa dcfcrenlia aiil the net 
of ejaculation but their dtslniction tnu cs 
little if nnv, change m vesical function tint 
can be tUtteted in tlio ovslomctrogrim \s n 
result of these recent investigations and Ihe 
misatisfnctorv results follow mp operation 
the older thcorj tint the function of m 
overdislcndcd "cord bladder’ could hi im- 
proved bv prcsncrnl iicureclom> has been 
discredited 

In this short rtv lew of surperv of the nuto 
noniic nervous svslcm no altaiipt has licm 
made to di-enss the trealimnl of di-tn«es in 
which recent experience has found svmpith 
eclomv to be of little practical value I hose 
mcliido exophthalmic goiter, cpilepsv. and 
spastic piralvMs It is interesting, however 
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bj interrupting the 'svmp'ithetic fillers to the 
colon and rectum (Fig 183) Children with 
megacolon should be tc«lcd n-Jth a banum 
enema which cannot be eiacuated sponlnne- 
oii'ih (Fig 184 a) After spinal aneslliesii 


favorable group oral medication with acetal 
beta mcth\lchoIine bromide (mcchoKl 
bromide) iv/tJi such simple aids as hqurd 
petrolatum and an occasional enema is suf 
fictent to relie\e the condition Occa>ionalh 




Fig 184 — Megaeolon (Hirschsprung s <J seasc) treated by resect on of the srmpallelic ml b lor nerves « 
Ilanum filleil colon after unsuccessful effort to eracoate the enema b acti\c peristalsis and successful esaem 
t on after sp nal anestbes a e effectue emptving of colon and rectum aflcr operaUoa* 


the colon should shoiv actnc peristal'Jis and 
an abilita to empt\ itself At times the im 
protement in defecation which follows a sin 
gle or repeated spinal blocks ts sufilcienl to 
restore normal bowel mot ement In the more 


sampathetic dcnertation of the colon i< 
necesvar\ and is best carried out b\ bilateral 
resection of the lumbar campathetic cham- 

•Hhile The Vutonoinic Nervous S^sten Macm 1 

Ian Compani pullshers 



THE AUTONOMIC 

Vesical distention of neuropenic oripin iin* 
fortunately is not amenable to treatment by 
s^mpallieclomy. Denny-Brown-’* and otIicA 
ha\e shown that there is a rrmlc form of re- 
flev bladder cmplyinp mediated by the in- 
trinsic pievuscs of the vesical wall, so that 
the parahztd bladder can partially empty 
itself in the absence of its extrinsic nerves 
\Yhcn the innervation of the bladder is in- 
tact. stretch relieves arc mediated over the 
sacral parasympathetic fibers and lower cen- 
ters in the sacral cord The liypothalamns 
and premotor cortex exerti'-e an inlubitinp 
control on vesical contraction Tlie normal 
act of urination is mediated by parasympa- 
thetic fibers derived from the second, third 
and fourth sacral nerves. The sympathetic 
fibers, which come down tliroiigh the su- 
perior hypogastric plexus, carry motor im- 
pulses which affect the paS'agc of spcrmal- 
o?oa down the \nsa deferentia anj the .act 
of ejaculation. Imt llicir dcslriiclion causes 
little, if any. chance In vo«ical function tiul 
can be delected in the cystonictropram. .Vs a 
rcaiilt of these recent invcslications and the 
tinsatisfnclory rciidls folloninp operation, 
the older theory that the function of an 
overdistended “cord bladder” could be im- 
proved hy presacra) ncunctomy has lucn 
discredited. 

In this sliort review of surgery of the ante- 
iiomic nervous system, no attempt Ins hrcii 
made to discuss the treatment of disca<(s in 
which recent experience has found syiijiwth- 
cclomy' to be of little practical value. 1 hese 
include exophthalmic poilep, epilepsy, and 
spastic ii.tr.ilysis. It is intcroslinp, however, 
to recall that cervical and lumbar ramiscc- 
lomy, propose*! by Boyle and Hunter for 
the reduction of muscle lone, nltliougfi not 
penerally accepted for the treatment of lliis 
particular condition, led directly to the pres- 
ent operations for Bajnamrs di'C.ise .-md 
mepacolon. With the jmssible exception of 
the vuich fli'-cusswl Ar/ibycrt of hypvrtcn’^ion, 
experience with sympathetic neurosurpery 
in the conditions taken up in this chapter 
has now rwirhed a iHiint w Iierc the efletls of 
these operations are well known .uul their 
therapeutic value in properlv seicctcil cases 
is thoroughly established. 

JvMrS C. WulTE. 
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CERVIC \h RIB 

Ccrvictlnbs (Fig 185) tn mnn arc nnom 
nlotis AtPiicturcs rather than taamplcs of 
evoluljonarj reaerston Jones attributed the 
c7ijbr>oJogicaI formation of stipornumcrara 
ribs to a conflict between forming plexuses 
ami ribs 

Tie snake lieitig will out neck wast arms or legs 
l<os.sesses two r !h for each sertebra w Ih correspool 
ng separate segmental nerses In h gh forms the I mb 
bu Is cover seseral vertebral aegmenls l! e nerves from 
which grow into the buds T1 e 1 ametne growth of the 
Tml I uds however loes not keep pace with the Ion 
ptud nal growth of the vertebra! column an I seg 
mental nerves soon have to p rsue an obi |ue course 
to enter the buds Then bepns the eonfl cl between the 
oblqielv runn ng nenes and lie newly form ng nbs 
Tie embryonc nerse trunks m the embryo are far 
larger in proporbon to the vertebrae and nbs than m 
ll e fully developeil an mal H e obi quels runn ng 
nerves normally impede the grow (1 of (I e nbs to the 
extent that they tnerely form vertel ral processes Toi! I 
statetl tliat in the fetas, nbs are normalli present in 
art Cl lat on with vertebrae aU s e tl e eigl th an 1 (hat 
after birth Ihev an? prmenl onlv as traasvrrse proc- 
esses of llie rrrviral vertebrae 

Gntber thtided cerMcnl ribs into four 
proupt nccttnbn^ to the extent of Rrontb 
(I) <liphl dcjrrec the rib melung l>e\ond 


the tnns\er«e process (2) more advanced 
the rib retching bev ond the Irtnsv er-'O proc 
css cither with t free end or touching the 
first nb (S) tlmost compJele the r/b con 
necting with the ctrldnge of the first nb 
tnd (4) complete the nb becoming po< 
•leased of a true ctrlilage that unites will 
the ctrtiJigc of the first nb In scxeral ca<es 
I htvc observed prominent and enlarged 
transver c processes on the «evcnth cervical 
vertebra which produced svmptonis similar 
to those observed in the svndrome of cervi 
ctl nb 

SjTnptoms -—The ptin niav be sharp an I 
hncinating or it ma\ be t dull ache It usu 
allv follows the distribution of the nerves 
leaving the lower part of the Inink at the 
brachial plexus but occanonnllv i( niav ex 
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tend upward to the shoulder and into tb 
neck The pain mav be more or lc«s continu 
ous and it is mvanablj exaggerated bv ro 
lation of the head or b\ n forceful downward 
pull of the ■shoulder If a patient has been 
told that he has cervical nbs he will prob- 
d>l\ complain of vague pains and of genera! 
divxiinfort al out the neck and shoulder 
which can hardlj be ntlribiilcd to the ex 
islcncc of short cervical nbs The palt nt 
with cervical nbs (hat acttiallv pnxluee 
svmploms usualh gives the historv of pau 
following nnv sudden or violent exertion 
IIou ewives usuallv complain of radiating 
pain following sweeping wa'^hing or dusting 
One woman complained of pain and numb' 
ness along the distribntinn of the ulnar nerve 
follon mg di/ficiilt laborat childbirth \ f 1 vs 
ician complained of severe pain which was 
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projected along the median and ulnar nerves 
after struggling with an insane patient who 
atlemplcti to commit suicide Ihperesthc 
sia paresthesia and anesthesia ma\ he asso 
ciat^ svilh the pains and mas persist after 
strenuous exertion Decreased reflexes and 
loss of motor power do occur when thesjmp 
toms are pronounced and of long duration 
Patients with. mild symptoms do not require 
operition unless the blood pressure and 
radial pulse can be reduccil or slopped I>\ 
ele\ation of the chm and rotation of tlie 
head to the nffccled side on inspiration 
\troplu occurs late and is rareU complete 

In 1005 Tliorbum reporttd 2 ««« of alropi v of tl e 
iiilrnsc muscles of Ihe Land nssociated w th certintl 
ri6 Jones m a senes of H cases of atrQpf> of tfic 
II Inns c muscles of tl c 1 and on rocnls notopc esnm 
nation found cervical ribs prt-sont n 10 tson f uni 
oltoply to be of Ifto types tie me*! nn or lartal 
li enar Ij^pe ant tic ulnar Ijpe fn the former tlerc 
IS parab'sis of the ab luctor poll cts muscle and tl c 
opponens poll cis jnuwle \ ) ch arc suppi eJ from the 
sislh and scvcoth cerr cal nerves the rema n n- tl enar 
muscles arc intact The flesor poircis brev « is also 
auppliwl by the nelan jcrve but pwbabl/ from a 
d fferenl Segment The ulnar Ivpe ma n en gnSf •« 
wl icli l! cre n ay be paralys s of all the muscles of tl e 
lani CTcepl tic two iiTKrvaled by Ihe meilan nerre 
s lie result of it jury of tie eghlh cerMcal terse 

Circuliilory symptoms nro rnrcly severe 
one arm or hand sometimes becomes more 
deepU cjnnotic than the opjtostlc upper c\ 
Iremitj, willi mild trophic changes m the 
tips of the fingers Several cases have been 
reporlcd however jn which gangrene of one 
or more fingers occurred In this event ob 
lileration of cither the radial or the ulinr 
arterv or of both also usually occurs Dim 
iniition in the volume of the radial pul«t, is 
frequently obscrvctl on the alTcctefl side 
This plitnomcnon can be accentuuted by in 
slructing the patient who has cervical rib to 
sit upright on the examining table with the 
arms relaxed to lake a full brcalli to cle* 
vatc the chm and then to rotate the head to 
the affected side The diminution in the 
radial pulse is due to compression of the 
subclavian nrlcrv between the <caltnus 
anticns muscle and the brachial plexus which 
Ins been disphccfl forwnrd by the super 
numcrarv nb Unless the svTnplom is asso 
cntctl with other toniplaints little or no re 
licf will be obtained b\ removal of the evr 
\ical rib or section of the scalenus anticus 
niu«cle 


4H 

The presence of Horners syndrome has 
been attributed to Iraclion on the stellate 
sympathetic ganglion In one of the casts 
in the writer H series the patient complameel 
of n reflex co^tgh ev erv ten or fifteen sc'cnntls 
this was relieved bv sectioning an anonnl 
ous twig from the phrenic nerve which had 
been caught in the scar tissue where the 
scalenus anticus mu'cle comprisscd the sub 
ctamri arterv The hrnchnl svniptoms were 
relieved In tenotomy of the scalenus anticus 
muscle 

Surgical Considerations —in i review of 
cases observed at the Mnvo Climc it was 
learned that the meitlcntc of cervical ribs 
was 0050 per cent Of S03 patients with 
cervical ribs R4 were males nmJ 210 females 
Uoentgcnographic examination revealed bi 
lateral cervical ribs in 14*3 cases a unihlcral 
rib on the right in 70 and a unilateral rib on 
the left m DO, u supermimcrarv cervical 
tubercle was imomblv present mi the op 
posilc Side in all cases of timlalcrtl cervical 
rib In 107 ca«es (55 per cent) the prisenci 
of cervical nl)s was discovered accidintallv 
b\ means of roentgenograms ns there vvtre 
no symptoms In 81 rases the roenfgeno 
grams were posiluc but since the svmptoms 
were mild and indefinite in character open* 
lion was not advised In 57 eases the svnip 
toms justified surgical treatment 

The older snrgicd procedures consisted 
of resecting supernumerary ri!)s b\ the 
lateral or posterior approach The writer fol 
lowed this method until he had nrpa«ion to 
explore through tlic supnrlavictdar triangle 
the subrlnvnn arterv of n patient with ccr 
vical nbx who complnmid of the classic 
syndrome and wlio had gangrene of two 
fingertips lie then observcel that removal of 
the rib onlv partnllv relieved the pressure 
and U was not until the tendinous iii'^crtion 
of the «cnlenus anticus muscle was dividcel 
at the first rib that nit constriction at^out 
tlie subclavian arterv and the bnchial 
plexus was rtlitvcd (big 180) 

Prior to I0-*5 23 patunls had been ojwr 
oUhI on bv the Irauscervic-i! or jKislermr 
approtch for tlie removal of cervical ribs 
Smci then lie waiter Ins ojierated on 10 
patients lhroui.li the nnlcnor cervical ap- 
proach at which turn the tmliiious in«*r 
lion of the srnlintis niitieiis muscle wn* 
elivitlrd in conjunction with removal of the 
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cenienl nb The anterior cervical approach 
Ins conlimicd in u«e but division of the 
tendinous insertion of the scalenus anticus 
muscle IS tie onlv procedure employed 
This same surg nl procedure is cmplovcil 
for the relief of ll e scalenus a7iiicus syn 
drome 1 group of sjmptoms simuKting 
tho e produced liv i cervical nb However 
thtv have arisen from an enlarged trans 
verse process on the seventh cervical verle 
bra and narrowing of the space between the 
process and the posterior border of the 
scalenus anticus muscle In comparing the 


arterial occlusion have developed In 2 
cases ccrvicothoracic svmpalhelic gant,lion 
cclomv was pcrformctl subsequentiv to re- 
lieve vasospastic phenomena There ha 
been onlv 1 death in the senes and that was 
of a patient who had gangrene of the ind x 
and middle fingers thrombosis of (he radial 
arlerv and a large elbow like atheromatous 
change of the subclavian arlerv under tic 
scalenus anticus muscle This patients im 
mediate convalescence was uneventful but 
on tl c twentieth postoperative daj the cal 
careous plaque gave wav and the patient 
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results of the various operations it was ob 
scrvctl tint this newer procciliirc was more 
cffcclne t! an mere removal of the cervical 
nb and ll it the results were eqtnlh as good 
as the results obtained when the nb wras 
removed in conjunction with division of the 
ter dinoiis insertion II ulnliiig pain and i ar 
csllicsin arc qiiicklv relieved bv the opera 
tion unless Ihtre is marked evidence of 
irritation of the nerve root mil atroj hv of 
muscles The circulalnrv phenomena im 
prove and disappear iinKss pirmanent 
changes «iich ns atheromatous patches and 


die<l from hemorrhage before the subclavni 
nrlcrj could be bgatctl proximal to ll e 
point of rupture 

Surg cal Technic. — \n ol>r luc meson is maJe f f 
a ihsUnce of atioul o cm esten 1 or upward an 1 loiet 
war t from the stemocLi n iar art ruint on nto the 
pfrttrnor InanRle The I *ert on 4 carne»l throu I the 
plat SB ft tn>o d« mu’icle an t tat uni I the ten Ion of 
tl e utemoclci lomaslo I muscle w th it» atlacl ment to 
the rlavnelc u ciposod Tie clavieular allacl niei t * 
Is ded belTvcen tno f reeps The nius<le portion * 
Hen reflet tcil mes all^ cxp<»s or lie ten Ion of the 
omol ad an I the lenTnous altael ment of tie Ka 
leniu ant evii muscle w ll tl e p! rrfuc nerre runiunff 
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obliquely ftcross it from the lateral to the nicsinl bop- 
ilcr Durmu disseetion the tmnsrerse remrnl ami the 
snpratcaptilar arSenes arc ilniilctl and lipitni The 
scnieims anlieus muscle is dissected free and l!ie phrenic 
iicr^c IS pctracleil mcsiallv before the tendinous and 
muscular insertion is dnided The subcbiMan artery 
will appear on the lateral side of the scalenus Biitirus 
muscle and if the space between Ibe rerMcnl nh (or 
Ibc ccrncal nb and Ibc tendinous 1 an Is to tl t tho- 
racic rib) and tbc lateral bor ler of the scaleDus an 
licus muscle is narrow one unmedialeN oWraes com 
prcssion of the subclavian nrterj against the trunks of 
the braclual plexus On the mesial si le of ll c » nienus 
aiiUciis muscle one raa\ ohsene tie pleura and if 
dissection is earned still further rncsiallj the enrulid 
sheath and the sertebral arterj will be exposwl Uk 
loweser is unnecessary 

It IS important to cnrrj the d ssection iipwarii on 
the anterior surface of the scalenus anlicus muxrtc tor 
a ibsfance of 5 cm lu order to urposc the jd rente 
nerve tboroueblj before retracting it mesialK One 
must bear in mmd before dn id ng tbc scalenus anlicus 
muscle at its insertion that it lies oser the eompreSMxI 
(lortion of the subcUvian nrterj an 1 llinl the pleura 
IS situated mcsialty to the inner lurdcr of Itie iniiscie 
in order to asoid mgun to both structures ^Iwn of 
the musculotendinous insertion is most easd) aecom 
ptisfinl bv diMding (he fillers in small groups mlh 
aciLsors The cut fibers promptlj retract tipwani Uus 
exposing the undmded flbcpi and the compression of 
(be artery As soon as the scalenus anticus miiscf has 
been dixidsd tie subcIaMan nrterj will be son to 
slide forward and take on its normal catilwr an! the 
fower (milk of the braehiol plexus will Rewisc sWe 
forward and downward to be free m (Ik supncUvieu 
Inr triangle 

The wound is closed m much (he sime maancr as 
anj operatise wound The scalenus nntixis muscle re- 
tracts upsvard If disision of the omolijotd tendon has 
Iicen neecssars it should lie reunited h) suture J^forr 
the clavicular iwrlion of the sternoclei lomosloi 1 mus 
cle IS resulureil with mattress sutures of chromic rat 
)ra•^ Tilw (tttfivxrl mn Aw pxr.w.'.W k? f! vp av At<e 
do> following (jicration he maj be dismwseil from (he 
bospitnl m three days and from (hr siirp<xm« care as 
soon os the wound in tlx* skin has hrolcil 

Comparing the teihmc of tie nnlenor approach and 
dmxion of the scalenus antinis muscle with the lateral 
BpproaiJi an! rclrartion of (be brachial jl«xu-> wrres 
snrx to exjifwc ami resect the cervical nb one appro- 
cinlcs very rradilj the difference bctwtxrn tie Iwo 
inellimls to sn> notl ing of tbc nlslise elTeclnrrievs of 
the two proceibircs Tin. former can be earned out 
with case an 1 willioiit dsnerr of tniumafiniig (he 
bradial plexus whereas the latter requires nmsifer- 
nble dissection and retraction of the brachial plexus 

Amta) W. Ao-vOn. 
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BIRTH PALSIES 

The term birth pn!s\ should he cotifinctl 
lo enscs jn wlncli the CAidcnce jitstifits the 
nssitniptioii that tin fetus wns intncl nl tin 
hcgitining of Inbor nnd mis ditiiagcd bj 
some one of tbc (nnons stresses inridenl lo 
dthsory 

The dtfliciillics m dingnosis are formid 
able inrtK because of the obviotis fact (hit 
stresses nnd llicir effects an si» difUtull to 
nppnise nnd jinrtK beenu'-e it ts so Inrd to 
discuss birth injurv/’ “obsiclrictl ncrithnl*’ 
*ind so on uilhout some implicnlton of ob 
sfefneaf nM'fmaffaptfnenf Oftvtancti sert 
hide jmigross will bt nndc if tiu ilngnovis 
IS iiuohed with n conlro%er«s of this sort 
The reasonable attitude is to start with 
the ulen that tht process of Inlmr iinoKis 
stsert stress on the nersouv sislrm nf Ibe 
child nnd that Uic obvltlncim fulfils Ins 
duts when lu. iloes his bisl to control all 
the \nrious forces Tin occtirnna of nijurj, 
uiitdur from rupture of tissue edcmi na- 
pliA’cn or nnoAcmn. implies lint the oh«lct- 
ncinij W1S mil able In present an (njponlion 
of stresses winch wire bexond tin elnhlV 
limit of tolprmee. but it most cmpliatinUy 
does not indienlt an\ icnomiice or hek of 
skill on the pirt of the obsictnrnn 

With this inuhr^tamhiv it i« profitable 
(o attempt to understand the forces which 
affect (he nenous jijslcm nf the child 
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The bram the spina! cord or the periph 
eral nc^^es can be injured In a brief re\iew 
It IS impossible to consider the aanous con 
tro\ersial matters but in general the discus 
Sion can be separated into three dnisions 

Cerebral Palsies — DefimUon — Anj mo 
tor disturbance due to injury of the brain 
as a result of parturition In general certain 
postnatal conditions such as bleeding due 
to hemorrhagic disease of the newborn are 
usualU included since a differential diagnosis 
IS essentialK impossible 

Etiology — 1 Rupture of tissue particu 
larlj rupture of the intracranial septa with 
consequent disturbances of pressure relation 
ships and bleeding from the ^ cins and 
sinuses which are enclosed between the 
la\crs 

2 Edema due to prolonged or excessive 
pressure parlicularlj when earl\ rupture of 
the amniolic membranes leads to gross dif 
ferences m pressure on the part of the head 
occupMng the os uteri and the rest of the 
fetus 

3 Intracerebral or lntra^cnt^lcular hem 
orrhage without rupture of the dura! septa 

4 Hemorrhage due to constitutional 
causes or to asph^xla as such 

5 Anoxemia due to occlusion of the pla 
cental circulation bi strangulation of the 
cord or premature separation of the pla 
centa 

On the whole the mechanical factors are 
most readih understood and are most easiK 
studied from a prophylactic standpoint In 
general premature infants are peculiarly 
liable to intracranial hemorrhage regardless 
of the method of delnerv ObMOUsly dys 
tocia increases the liabiliU to injury and 
without question in a ^er^ large proportion 
of breech deliveries the infant suffers from 
trauma Forceps used skillfully and with re- 
straint probably play a less important part 
than is usually slated 

D agnosis m the period immediately after 
birth depends on two things First on evi 
dcnce that no prenatal lesion can account 
for the condition second on evidence that 
the brain is not functioning in an adequate 
manner Prolonged apnea after birtli recur 
rent cy anosis refusal to nurse or conv ulsions 
are the usual svmptoms On examination 
c!iange« in the reflexes bulging of the fon 


tanelle and apathv or irritability with irrcg 
ular respiration arc frequent 

Lumbar puncture frequently reveals ini 
portant evidence but neither a high ccrcl ro 
spinal fluid pressure nor blood in the fluid 
IS pathognomonic Direct puncture through 
the suture line below the angle of the fon 
tanelle is often advi'jable m order to eslab 
Iish the presence of subdural or ventricular 
bleeding 

Later in mfanev or m childhood the diag 
nosis IS less certain and is made bv eslab 
lishing the presence of a cerebral lesion and 
reviewing the history of the labor and of 
the neonatal period Encephalography is 
often of great value Also it is obvious 
enough that any cerebral injury severe 
enough to produce motor signs may involve 
sensorv and mental mechanisms Anv ap- 
praisal therefore should include a careful 
study of the effect of the supposed lesion on 
the intellect of the child 

Prophylaxis depends on the obstetrician 
and on bis ability to modifv the stre^cs on 
the fetus 

Surgical treatment in the immceliate post 
natal period is concerned largelv with tlic 
control of hemorrhage and with the control 
of intracranial pressure Transfusion after 
suitable studv of the blood and injection of 
whole blood are the methods of control of 
hemorrhage The role of vitamin K is sliH 
somewhat confused Undoubtedly bemor 
rhagic disease of the newborn can be largely 
prevented but it is doubtful whether vita 
miD L. is uselul m the treatmeot of eslab 
iisbed intracranial hemorrhage The best 
summary was presented in a round table 
discussion published in the Journal o/ 
Pediatrics in 194® Rigid attention to quiet 
practicalh like that given premature babies 
IS needed Probablv more injured babies d c 
from too much manipulation and exposure 
than from too little surgical intervention In 
some cases repeated punctures or even 
direct surgical attack on a subdural hem 
atoma is worth trying In recent years the 
subject has received increasing attention 
and a paper bv Ingraham and hlalson ®um 
manre the present situation adequately 

Later on the advisability of pallntivc 
surgical treatment depends on a careful and 
conservative appraisal of the remaining 
phvsKvlogvc assets Operations of anv kind 
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trc of course futile in tlic presence of Rro«s 
fccbleinindtdncss and should be rcluctanl!\ 
undertaken unless there is clear c\>dence 
that reasonable intelhgcnte exists 
The confusion about tvpes of operation 
would he eriorniotisK diminished if a careful 
psvchologic and plivsiolopic appraisal |re 
ceded discussion of indications 

Spinal Birth Palsies — The c are in Iho 
writers experience al'^aJS the result of 
direct force imposexl on the child In Ihn 
obstetrician Usuall^ tlicj result from breech 
extraction As far as I knmr thei are ntitr 
helped b\ direct surgical attack on the 
lesion itself Later Ireatnienl depends on the 
degree of damage which \anes from almost 
complete disintegration of the whole lowet 
cord to Inflmg damage to the anterior horn 
cells 

Birth Palsies of the Brachial Plexus—. 
Palsies of this sort are rclatueU common 
Tilt osacnlinl meclianisni in most cases 
lateral traction on the head against a shoiil 
dcr which is still within the birth canal The 
injuTj IS frcquonllj confined to the upper 
roots of the plexus but max nuoKc the 
whole plexus and the sjmpathetic fibers 
connected with it • 

Stir^^icflf exploration of the plexus is legit 
nnate but it is wise to postpone it until it is 
clear that rccoxcrx without operation is nii 
likely Wide waiting a period of from se\ 
oral months to n x ear the prex entmn of con 
Iractiircs is essential Cnrcfullx plannctl 
Splints usuallx ones which nniiitam the arm 
m abduction and external rotation or care 
fullj supcrxiscd phxsiotlurapeulic routines 
or combinations of tin two arc ncccssarj 
In later cases in xxhich deforniitj occurs nx 
a result of contractures and bonx changts itj 
the shoulder joint correclixc operations* of 
the txpt suggested bj Sexcr arc of great 
X alue 

Bnoxsox CuoTiiriis 
Brrf HFacF** 

I«CT»Hani F 1) It IMnU-n D !> «Mir»lHrm 
Rloma m I fanpt J I ".tnl I 
Ko in 1 TbHc 1) t I II ff llrnyrrlsi. nllcN*^ 
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SPINA BiriDA AND CRANIUM 
BirjDUM 

iMrmniiocelc Mt/clomeinnyoci Ic Liter; h 
olomemngocele) 

Definition — Iltmial protrusion of tin. 
meninges through xcrlcbral or cranial dt 
feels Occurs m infants as a congenital ah 
normahtx The hernia! sac contains circbro 
spinal fluid and often ncrxous tissue is 
present free in the «ac or nltnchcel to its 
xxnlh 

Types of Spim Bifidn and Crinlum 
Bifidum — \ large numher of tlassifiealions 
haic bexru proposexl hence the comphxitx 
of iioinenclature is confusing Irom the sur 
gical standpoint the following simplification 
and oUcralion of the classification used long 
ago b\ xon Recklinghausen is practical 

Spiiirt liiftila mth Mr«in<7ocr/c— Mtnin 
goccle IS associated xxith a loci! iinfiin hctl 
closure of the xertehrnl arch or orchis The 
oxcrlxing skin max be normal or coxtrwl 
bx a thin parehmi III like cpilhelmm The 
sac IS composed of the mtmngcs and con 
tains onlv spma) fiind 

Spina Difida mth Mpclomentnpneelr~~ 
Venc roots or thi spmal cord max he pns 
cnl in the sic or nltnclied to its walls In 
nixelomemngoci Its there arc manj differtnl 
ilegrces of iiixohcrncnl of the spinal cord 
but It seems imneeessarx to marshal the be 
wildering niimbir of names which haxebecn 
applied to the xnrious forms of these anoni 
dies 

llacfmchtsiii is a term used arhilranU in 
this instance to elesigniile the more extreme 
abnormalities rncounltrtil m casts of spina 
bifiila The Imux ihfcct is wide because of 
the absence of laminae and pethclcs and 
nerxoMs ti«swe is tbrcclh exj)o«cd There i* 
little or no sac formation The defect is liolh 
me olilastir and epddasfic 

S/irni iltfuln OceuUn Potterior (or Jiife 
nor) mth Ifeiiiwgorrfe.— -The oxcrlxmg skin 
is noriiial m apiHamiee cxnpl for fretpicnt 
Ii\|icrtruliosi« or a li|K*ma(ous mass beneath 
it Tht iltfccl IS u uallx jKislcrior hut some 
limes protrusions lake placi through a de 
feet in the Mrlibral ImvIics and the sar 
projeets into the nWomind caxitx or tlii 
thorax 

**pina fiifdn Occilla Posfrnnr (or (r/r 
nor) uith Myrhufirrim'jorr/e 



41G 


THE NERVOUS SYSTEM 


Cranium Btfidum luth Meningocele — 
These hernnl protrusions occur almost in 
\arnbly at the midline They are usually 
dorsal and are found most commonly m the 
occipitil region but sometimes are \entral, 
extending into the mouth 

Cranium Btfidum uith Fncephalomen 
tngocelc — ^As in mj elomeningoceles the 
amount of ner\ous tissue in the sac i* \ari 
able 

Cramoschtsis — As in rachischisis the 
nervous tissue is exposed and there is httic 
or no sac 


are to be seen m great numbers througliout the tusue 
Tlere are usually inan> irregular clumps of cells mlh 
large nuclei These cellular clumps whicli are often in 
labmate contact ^Mth the blood vessels resemble 
dosely the arachnoidal cell nests with wlicli one is 
familar m the fully developed arachnoid Such clumps 
often connect the flmd spaces wiUiin tie tissue with 
vessels thus resemb] ng the arachnoidal collections m 
the pacchionian granulations or arachnoid \illi There 
are also other similarities In sacs removed from adult 
patients numerous psammoma bodies haie been i Irn 
lifed and cliromntophore cells identical m appearance 
with those seen normal^ m tl e leptomeninges I -ivr 
been encountered FinalK it has been dem nstrnted 
that the tissue spaces in the sac communicate with l! e 
subaraci noid space If lampblack is injected into the 



Ilg 187 — Sclematie lori2onlaI section illustrating cases of spnn bifida A Sacral meningocele S sacral 
mjelomemngocele C Itgb lumbar m\eIomeii ngocele Note that (he sac is continuous icith the dura mater and 
IS separable from the skm 


The Meningocele, Myelomeningocele 
and Encephalomeningocelc Sacs — In the 
meningocele m j elomeningocele and enceph 
alomenmgocele there is a fluid-containing 
sac beneath the skm or its parchment like 
continuation The dural nnd 'ir'ichnoidal 
membranes are usinllj msepanble at the 
mouth of the cranial or spinal defect, and 
the sac is an outward continuation of this 
undifferentiated memnx (Fig 187) Nerve 
roots or the spinal cord itself may be at 
tached to or incorporated m the sac in spina 
bifida and there may be similar attach 
ments m cranium bifidum in the encephalo 
meningocele The meningocele sac is alwavs 
separable from the skin though separation 
IS difFicult vv hen the skm cov enng is tlim and 
parchment like 

I! slolopcally the sac is composed of loose coHag 
enous t ssue resembi ng arachnoid Tl n iralled veins 


cistema magna soon after death the spaces in tl e «ac 
are filled mth it and the ink stops abruptly at the 
point where sac tissue passa over into the surround bc 
conneehve tissue 

Therefore it is evident that there is a cellular l^fTe^ 
entialion with n the sac of meningoceles et at wh ch 
sltiUngly resembles the arachnoidal membrane an! 
that tlie arachnoidal cell clusters bear Uie same rt- 
lationsh p to blood vessels and cerebrospinal fluid spaces 
in the sac as they do in araclino d villi and pacchion an 
granuht ons From tl e histologic evidence it would 
seem that there is absorption of cerebrospinal fluid into 
the blood stream will in the sac 

Embryological Considentions — Genera/ — In the 
normal human fetus the entire neural lube closes at 
about the end of the third week of inlraulenne I f* 
'MesoU-isUc tissue groivs between the surface ccloflerw 
and (he aeurcctoderm and from this tissue develop 
the membranes nbicli are to enclose tie central nerv- 
ous sistem the vertebrae and the skull At about the 
eleventh week the verlebnd canal from the first 
cal to the Ihinl tn fourth sacral vertebra tf covered 
over bv the union of the laminae The spinal cord and 
vtftebral column are of equal length until lie tielfl 
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vcek As tbc fetus grows tlie vertebral canal beeomes 
proportionately longer unUl the conus is kfl at th« 
]e«f of the twelfth thoracic or first lumbar \erlebra 
m adult man It is obsnous therefore that i)e\i)np« 
mental anomalies on nhich these abnorniahltcs arc 
liased make Uicir appearance at an earb emhrxologinil 
jienod If nerve roots or the spinal rord an. inxohed 
the upwanl migration of the cord is prevented Tlus is 
a factor which must be consifUrcd when asmptomi 
deselop later in life m patients wiUi spma bifida but 
winch IS of no significance in the problems presented 
liy cranium bifidum 

The Erpenmrnfal Production of Spina Bifda and 
Anencephahj — One of the most conchhiie chapters lu 
itpenmental teratology is the subject of spina bifila 
Ilerlwig in 1892 described the deselopmenl of spuia 
lifiJa m frog embryos which ho Ihoucht wav due to 
poKspermy He was able to produce the nnomvlv onlv 
occasionally by his erpenmeiihil nullKVl \c\erll»elrts 
ifrawing from von Reckfingfiausen s cxhauvltve articfi. 
on human spma bifida Ilertwig pointed out that bis 
own ex{>cnmcntal findings might indicate the tnie 
mechAnisQ) by which spina bifi la is produonl In 1902 
Morgan and Tsuda found that if frogs’ eggs were 
placeil in a OG per cent solution of srwtiom chlonde 
the bisslophore did not close and gpina htfi«K resulted 
regularly, proiluciog also some specimens slionins lypi 
cal nncncephaly Mlth this more reliable experimental 
method Herlwig ronlinucd his studies and ex(endc>l 
the olxcrvattons (o other species As a rroiifl of bis 
work IIcrtwiR finally questions whether it w not pos 
siblc for chemicfl] substances m the blood to pass from 
the humin uterus to the ovum in order to piwhice 
these ahnormaliUes lie enncludeil that these ebnor 
malities could be produced in any emhno b\ alUnng 
its norm'll environment The fact that mvlforroMions 
occur III embnos artificially innihatcd has long been 
rcnignizcd by embrvologists 

EOohffif of Sittia Vifith SngseeUd hy the Sludy vf 
Pathologic Iluman Ewbrj/of — Mall rollecleil mnm 
human embryos and eiieounlered various Ivpes of 
cranium bifidum and spina bifidv nroong them fie was 
able to demonstrate imlhologic changes in the clionon 
in most of the embrvos showing abnormshtv Tins was 
tivunlh the rcauH of an ciidometntii which prevented 
proper implantation The embryos from lidnl preg 
nancies showed a much higher percentage ©f inalfor 
mations than those from the uterus a point Mall ero- 
jhasired to bring out the significance of faults im 
j lantation IIis speotnins showed not onls an arrost of 
development hut also tissue destruction an f scar for 
iimtion At the stage of elo«ure of the neural tulw llie 
nervous tissue is very sensitive and the peruxi w a 
cnlienl one Mall showeil Uial when the effeclof faultv 
miplantolion is operative at this time the deformitv 
rrsidU and that if lie embryo h to continue to grow 
the plvrcnlal abnormnhty must eorrecl itself 

Mall eonihideil as had Ilertwig that Sfina Inf fa 
and cranium lifidum are ilue to the action of external 
infiueniTS on the egg after /eftihratiori The pewapal 
signifeance of the observations made from cxpennien* 
ta] emlnolojy and from aU'rtivl human rmlrvos a 
tl cir beating on the question ns to whether the defeeta 
are inhenletl or aeqiiire*! Tlirse ibservations favor the 
viewpoint that they are aequiml If Malls eonclusioni 
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are accepted lien any woman wlm luu luul a j«lh- 
ologic embryo or a congemtaDy abnornwl chil 1 should 
trodergn gynecolopeal exaramatioii and jwthaps eurel* 
lage before siiltseriuenl pregnanae* arc pennillol 
The Ccrcbrwpinfl/ fluid an/ Sima fli/Ua and Cra- 
nium ffifiifum — Tbc dcvTlopmenlal anninaliev in the 
neural lube leading to gfnna bifida and craniMm btfhium 
take place long licfort cenbrospmal fluid is formed 
Meedi erohiyok’pcal studies have proved that certhnv 
apinal fluid u formed from the chonou) plesuves and 
from tus work it u obvious that they develop and 
begin to function at n stage hter than any whi<h 
can affect the closure of the neural tul>e He slioweil 
that BilJi tlie piMSigc of cerebrospinal fluid out of the 
venlncle into the un liflerentmted perimeslullaty mevro 
rhyme spaces develop and ihe snliarnehnoid spare is 
fonnesl The first passage of fluid out of llie ventnrle 
takes place normallv through the roof of the fourth 
ventncle. and the first araehnoi 1 diflcrcnlinlion takes 
place in the ndjarent mesenchyme at this level Mee<! 
abo deroonslrnted that the almirptiun of evrehrospinal 
fluid lakes place through ar'ichnnid v-ilh i e arech- 
noifal cell n«L» whicli pro/ect into vein* 

It seems jusLifiable to csmchide iltsl defects of the 
neur-vl tube leading to spma bifida an 1 eramiim bifidum 
permit the early passage of vcninculir fliii! into llie 
penmedullary mesenchyme at the level of the defect, 
which rsnscs the early difTerentialion of the araehnoi ] 
at this level There arc formal not only spares 1 iit 
arachnoid vilb It is our liehef that antchnoidai (isrue 
of the meningocele «ar provide* for so much absiiqv- 
lion of eerebrospinnl fluid tliat there may br no nrers- 
sily for the norma! subarachnoid ivstem to develop 
wlicn ft meningocele is present 

This hypothesis « slrengthenul bv elmiral evjlence 
Mien it wftS a ciislomarv surgical procedure to are* 
pulatr mmingocric sacs hydrocephaltis frerjurnfly «fc- 
veloprd after operation Culler conchilcd llial “while 
RKMlrm surgrry has mule amputation of tJic sac safe 
from niemnnlis it mav be jiisllv bccu*ci 1 of rauving 
death by hydrocephalus" lie coiicliidnl as ha I otlrrs 
that there na.s chnienl evidence that the sae was a 
safety valve tor cseevsive etrebrospnal llin ! but he 
failvl to recognise the Inie functKinal significance of 
llie sac It WV.S Pcnfirl 1 who first rcoliwsl tl at the sac 
IS an absorbing nicchani«ro and that remora! raii'cs 
hydrocephalus bevsuse alwnqilion of ceTchfOsi inal RiihI 
cannot k*rp pare mill its tormaljon when the abrorto 
ing tissues arc taken away ‘^inre ojwritions have liem 
rarnoi out in which the meningocele saro ate diiwrteil 
out and all the araehnoi lal tmue w preserved hydro* 
ropWus 1 'Ll not developcil jvotoprTBlivcIv 

Aftftoclalod Anomalfes, — Mufliple congrtulaf tn- 
onialro aworialMl I ul unrrUterl are snmelitncs en* 
«iuntere«l in tfie rentraf oervens system with sjsna 
liflv and cranium li''lom Two vanctir* of sjtna 
liflla mvy present jn the mw raw fFig JOI b) 
Tlie wntcf las alwi enfounlcml a simple mcninricvle 
with csaniuri l«fi lum a id a racf rschilie tj pc * f sjona 
bifida in lie same infant 

llsdrocrphal js <11? f) ii » eom-vo ijy aswwi 

atcfl rongeniUl ahuornaltv lUrrlip rcngcrilallr div- 
|Liml hips, non p»r»lvtic clut foot (Fg ISS a) an I 
other afiOoiiruifitws are alw> romosirf*’ a<coaa(of owing 
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perhaps lo the same etiological factor but otfiennse 
unrelated 

One of the important anomalies in spina bifida mth 
mjclomeningocele from the clinical standpoint » that 
related to the de%eIopnient of the protrusion nith its 
enclosed nerious tissue In mjeiomeningocele tlespnal 
cord IS fixed and cannot migrate upward during the 
disproportionate increase in the growth of the \er 
tebral canal Keillers schematic drawings (Fig 189) 
illustrate the anomaly which results This point de- 
serves emphasis liecause the relationship of the cord to 
ita surroundwigs is maintained as an embrionic telalioti 
ship I « present at the time of the origin of the 
defect Traction on the attached cord roa\ thwefore be 
a factor in Ibe etiology of aj-mptoms occurring in later 
hfe (childhood adolescence or adult life) 


Typet of Legion — Keiller found reports in the htera 
lure of 170 cases of spina bifids m which she con 
adored the anatomical data were accurate enougli to 
permit of classification After the cases were groupcil 
to fit the classificntion which she proposed the per 
oenlages obtained were as follows -1 I jicr cent spma 
bifi la occulta with symptoms 93 per cent meningoceles 
with adherent cmda equina 70 0 per cent mjclonieii- 
in^iceles 17 per cent siniigomjelomenmgoccles anl 
31 I per cent simple meningoceles T1 c cases of simple 
meningoceles were the only ones m the senes which 
did not present seconlaty nervous lesions thus wili 
eating tliat in 78 per cent of the coses there was in 
lolvecnent of the cord or its nenc roots to some extml 
It IS unfortunrte for statistical purposes that a stan ! 
anl ilissifcBtion of tipes I as not been accepted 



Statistics — Frequency — Statistics are difHcnll to 
collect on the incidence of cranium bifidum Spina 
bifida with protrusion is said to occur once in one 
thousand births and in roost large senes of deliieries 
these figures are approximated Keiller points out that 
the cases of spina bifida occulta not discoverable at 
birth are omitted in these figures 

Location — Aloores collected senes of SS5 cases 
treated bj excision of tlie sac is one of the largest senes 
reported from which slalisbcs as lo location are avail 
able Since the patients were suitable for operation bis 
senes of course represents an already selected group 
of cases Of the 385 cases 83 per cent were sacral 34 
pier cent lumbar, SO -per cent, lumbosacral 43 per 
cent thoraac- 9A per cent cervical There were two 
patients with occipital meningoceles 


Symptoms and Signs — ^The prcsenlmz 
sjmplom in crinium bifidxim xvilh. meningo 
cele and encephalomenmgocele is a protrud 
mg hernnl sic situated m tbe midlme of tin. 
skull The protrusions are encountered at al 
most an\ point though thej arc nrcH re 
Hied to the fontanelles \^hcn the sic pro 
jecls through tbe base the m«ophar} nx mav 
be obstructed and there is usually an asv3Ci 
ated anomalv in the superior maxilla 'xiHi 
deft palate and sometimes harelip Figure 
190 vhows some of the locations in which 
cranrom bifidum with protrusion occurs 
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In spina bifida wiUi meningocele or mjclo- 
meningocole Ibe protrusion is also in Ihe 
midlinc and may be encountered at any !c\cl 
of the vertebral canal (Fj". 101). Only the 
occult variety oilers any difficulty in imme- 
diate diagnosis. 

The occult cases are rclatireli infrequent 
ami do not require cmcrgcncj treatment. 
The surgical problem presented i^ cbief)\ 


aclcr of the o>crJ.uiig skin and the sire of 
the bony defect tliroupli A\hich they occur. 
Often the surface epithelium is irregularly 
(ackitig at birth, and cerebrospinal lluid per- 
cokics through the spongy fi«-siif of the «.ac. 
keeping the surface moist. Again, the surkce 
ectodermal cohering may be complete, but 
the ^ic is so tliin ns to require the prcalosl 
caution during cv.miuiatioii ami nursing care 




Rr 
mot< < 
figuna 


U ■'>raii>C4C«l« 



ISO— Diaprommallc wprcscntati^n of itic iwpm'wn of the »rinflt roM an,\ the ttLiIi-mh ..f the nrr« 
1 . In a tlircf moitlfis' fetus, i. in ti t*ta» nl ierv. e. »n impt»n»n»nA't>rrti‘ TJip »UJrla1 ljaM5 ot »!l tlx- 
wns taken from the tlii-wlion ol the s|Htu.l eolomn of a acwi months’ fetus (KeHter) 


one of fixation of the cord leading fo traefion 
on nerve roots and is dlfTcrcnl from that 
presented by spiua bifida with posterior pro- 
trusion. In cases showing the racbi-chitic 
or craniosohitic t>pf of anomaly with the 
spin.al cord or brain exposed and little or no 
sac present, surgical treatment can accom- 
plisli little. 

A 7 rrrfl/mafion of the Protni»ioti—^(iC) The 
protrusions vary grcatl.v ns to size, the char- 


ta present rupture. More rnrely the skin h 
of normal thickness, though the protrusion 
nny be of large size, and there is n normal 
amount of sulwiitaneous (ts«iir In'tween it 
nml the li-sues coiniwslng the «ae. 

(b) Tranvillumin.'ition of the protrusion 
in n dark room proxidcs a simple proceilure 
tchieh aids in diffcfcritiating l^'toccn the 
nipnini'ocelcs containing only fluid and tlio*'' 
ronlatning nrne li<«iie. The projecting cere* 
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bnl tissue can be outlined in cases of cranial 
defects and the ner\e roots of the spinal 
cord itself can be identified running up to 
the sac m cases of spina bifida 

(c) Ox\gcn injected into the sac makes 
\ ray a isualization of the contents of the sac 
possible and also the outlines of the bony 
defect are clearh seen Unfa\orable reac 
tions do not follow the use of this diagnostic 
procedure if suitable precautions are taken 
The infant’s head should be kept low in 
spina bifida and high in cranium bifidiim A 
long needle is inserted throngb normal skin 


(d) Aspiration of the fluid from the sac 
and palpation nhen jt is collapsed will gm 
information as to the contents of the sic and 
the size of the bonv defect The same pre 
cautions that ha\e been outlined to prevent 
subsequent leakage of cerebrospinal fluid 
arc necessarv In addition to this and in 
order to minimize the effect of the sudden 
reduction of pressure m this diagnostic pro 
cedure the head should be 1 ept loiv during 
and for a considerable period after the re 
moval of fluid in cases in which the protrii 
Sion IS below the level of the fourth ventride 



b fronlnl cranium bificlum with meningocele c posterior parietal cranium bificlum mil small menigocelc ^ 
occipital cranium b fdum witli encepbalomeningocele Tl»e nervous tissue was connected i«lli both eercbni! 
heroispl eres 


at a considerable distance from the sac this 
prevents subsequent leakage of fluid Fluid 
IS removed in small amounts and replaced 
with like amounts of oxygen the exchange 
being earned out until no more fluid can be 
removed Plates are taken with the infant’s 
head lower than the defect in cases of spinal 
defects with the head up in cases of cnnial 
defects Additional information mav later be 
obtained bj roentgenograms of the rest of 
the central nervous s\stem it the position is 
gentlj altered so that oxvgen mav pass 
slowlj from the sac to the subarachnoid 
space and the ventricles 


and convcrselj kept elevated when it Ja 
above this level 

(c) Electrical stimulation with weak 
fandic current in cases of spinal defects pra 
Aides a further method of dclcrnunin? 
whether or not nerve roots or spinal coni 
tissue IS present in the sac As the electrode 
IS drawn over the sac isolated motor re- 
sponses will result as nerve roots are cros«cd 
and grouped muscle responses will be ob- 
served when the spinal cord is stimulated 
Verv voting infants do not seem to resent 
this procedure and m older infants it seern^ 
to cause no more discomfort than the u«ual 
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‘•onsori exaraiiintion. In no instance in our 
experience ha\c responses been obscr\C(I 
following slimuJalion of llic cnccpbilonien- 
ingocelcs 

(f) Examination of the sac for l>nIlotfi- 
incnt h.\ the application of ciublcn prcs>5urc 
over the (ontancUc n^n^ pi\ c -some intbcation 
of the freedom with wliieJi l)jc sac communi- 
cates with tlic \cntriciilar b\stcm ami the 
subaraclinoid space. An impniec can fre- 
quently be felt over the fontanelle when 
sudden pressure is made o\er the sac fur- 
tlicr indicating the freedom of commume.i- 
tion. 

Kachi«ehisis and crnninschisis hwe not 
been considered with the foregoing bee wise 
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the degree of iinoUemcnt of the rt/itraj 
nersous sjstcm, the direct risult of llie dis- 
case Grave associattd nnomnlics arc iismllj 
fairly obvious and are not difliiiill to recog- 
nize Incipient or eariy livdroceplnlus is sug- 
gested b\ large fontauelles and open suture 
linc^ even before enlargement o! the head 
Jiax begun and the l.vpical signs Iiavc (level- 
0 {>cd 

Refiev and other motor activities in nevv- 
born infants difTcr from lIio«c of the adult 
In a careful stiid.v Chanev and MeGraw 
point out the rcsf>on<e< to be cvpected m 
apparently noninl infaiilH Initmdntilv after 
birth and during tlie period ihtj are kepi in 
the imtcrml.v imr'*erj. Bv n «v«linmlie ex 



Fiff J *)) — a Cemrfll }>iwn« bififla with iwnnncwrfc. t». dorsal spmii lafida «il1i wmjiK mmlnjfoCTlf *n‘! 
tiiin{>ar spina bilitia ^mIIi tnvcloiiiPningcKTle c funifwr spma wilti »njcfonirniiico<Tfr, r/', sarmf »p»na laftta 

with rocDio^roccJe 


they present little or no «ac and nervous 
ti«<5ue is exposed Because thc«e dcformilit*! 
arc routinelj’ associated with other anom- 
alies in the central nervous svslcm. no sur- 
gical inttrvcnlion is justifiable Cases of 
trnnio--cl))si- have been reported in whieli 
tlie exposed brain has hocn stimnhtcd rbe- 
trically, and responses linve been observed 
In rjich»«chis)s, slimiiHlions of the cxpo'td 
coril bv Ihe lightest touch with cotton woof 
or with weak electrical currents often pro- 
duce motor movements, showing that even 
this tissue, almost imrecogniznble ns spinnl 
cord li'suc, is capable of producing reactions 
General Examination. — A searching cx- 
aminnlion i> enrrii?d out to delcrmine the 
possible ]irpscnvc of other niinnnfies and 


amiiiation along Ihe liius they indiralc. in- 
formation ns to the presence of other asso- 
ciated defects of the reiitral nervous sjstcm. 
as well ns those secondary to the lesion, can 
be obtained 

Treatment. — Siiruiefll Treatment — I'or 

the la-t eleven venrs wc bnve prc<crvr«l the 
roeningoeele sac nt operalinn \n aU r v-es of 
spim bifidr am! ernnium bifidiim with pro- 
trusion because of its n!>»orbiag function, 
ricure-v 11)2. IPJ and lOt lUiivlrnte the steps 
m the surgical procedures in these condi- 
tions 

Under light (tlier nnafgt»in (he infant U 
pl-iced in the prone jtodtion with Ihe menin- 
gocele uppcrmovl and the Iwxlv on a ]ilanc 
to minimize the escape of e<-r< bmspinsl fluid 
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After being sh'i\ed the skin is wa'^hed well 
with soap and water and sterilized with i 
7 per cent solution of iodine left m place 
for three minutes before removal with alco 
hoi Vhen ulcerated areas are present they 
are kept coAered with dressings sutured to 
the skin 


from the sac until the neck of the sac is 
freel> exposed passing into the defect of the 
aertebral column or of the skull The sac i« 
then opened videlv enough to allow mspec 
lion of its contents care being taken not to 
injure the nerve roots or spinal cord vhicli 
mav be attached Nerve roots or the filiim 



p’g JDS — Plast c repa r of cran um b fiitom with encrphaloinenmgocele 1 and ® D ssacl on of Ihe st a front 
tl e sac* 3 oppn nc made nlo U c esposuie o{ Uie <>ewbellum and cl ono d plexus 4 U e formation of a 

fnscial tent o er lie collapsed sac mth fa«cia lata obUt oed from ihe nfants father 6 horizontal seclon of 
ll e repa r 


A Circular incision is carried around the 
bodj of the protrusion so as to preserve as 
much good skin as possible The skin above 
the incision is peeled off to the apex b> sharp 
dissection Even a parchment like covering 
will come off intact like a transparent hood 
if sufficient care and patience are exerted 
The skin below the incision is then reflected 


terminalc should be dissected free from the 
s^c if this can be done without mjurj to 

them Otherwise nervous elements and even 
spinal cord should be left attached to ti c 
«ac Electrical exploration with weak faradic 
and galvanic currents aids greath in the 
identification of nervous tissue which is cap 
able of responding and is alwavs carrievl out 
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efore the cystic cavilfes wliieh arc present 
1 the spinal cord are opened and drained, 
3 ns lo he certain that the incision \\ill pass 
hrough functionlcss tissue. 

When the sac of the meningocele contains 
cavity, ns it usually does, the fluid is cvac- 
ated and the incision is then closed with 
ntemipted sutures. If the ';ac contains only 
pongy tissue with small loculi, fluid will 
scape from it when it cut ncro'ss. and it 
s treated in the same manner. The collap«sed 


In some cases the sac itself has n dcii'-e 
capaulc near Its ha^c. ami if it is rollcil o\cr 
on itself, the uppermost wall of the «ac 
proper will serve ns a lent if the edges are 
fastened to the deep fa-'cia by inleiruptctl 
sutures. A furllicr fascial layer may or may 
not be sutured over this. Purled sulun*^ 
arc then taken lo apjirovimate the «kjn 
edges so that the skin can be siituretl wiili- 
out tcn<iojj. The skin ch>>ure rtfpnrcs in- 
gonuily at times tf the protrucion is large 



and closed sac is rolled up or jihaccd in a 
heap It is impossible lo get it oU into the 
spinal canal or cranial cavity. Instead, it is 
left in situ, and a fascial tent is made over it. 

The tent of protective fa«cia ma> be 
cured from the fascia lata of the fathers 
thigh. In most cases, liowever, the sac is too 
great in \ahmic lo he covered by flaps of 
deep fascia winch carpels the adjacent bone 
and muscle of the infant. Thtee flaps are cot 
and lurnctl oscr the s.nc. the attachment to 
the bony defect being presen «1. 


ami covcrcsl partl.ally by p-ircliment-Hkc 
ipitlKbum. Great cart' must be pisen to 
hemostasis to prevent hernatomn. AVc iisu* 
ally iiistilnle drnitmce for twenty-four hours 
Uiroiigh n stab wound and use silk sutures 
throughout. 

It is jwrhaps imnccessirj* lo point out 
that all me.asiircs wliU’li aid in presenting 
shock should l>c employed in operating on 
young infant*. Control of hemorrhage an«l 
pressntion of eliilUng arc two of the most 
important rules lo be observed. 
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Postoperahte Treatment— The infnnl Selection of Cases for Operation —In all 

should be mo^cd to its bed without changes cases of simple meningoceles nnd uncomph 
in position that is prone and with head caled mjelomeningoceles surgical treatment 
dorni in the case of spinal protrusion in order should certainly be carried out The decision 
to preaent loss of cerebrospinal fluid Feed for or against operation m cases in which 
mgs are resumed as soon as the baby will there are associated defects and comphea 
nurse Until the wound is healed the child tions must remain largely a matter of indi 
IS kept prone the feet being tied m position aidual opinion The as'ociated anomah 
if necessary This prevents soiling and keeps hydrocephalus has led us to ad\ise against 
the dressing dry surgical mteryention as ha\e the related or 

After the wound is healed the head of the secondary complications which are cTtreme 
infants crib is kept eleyalcd If the ton i e complete paralysis of the sphincters 
tanelle pressure is high the parents are and complete paralysis of the extremities 
instructed to aid the absorption of fluid bv I^e ha\e been gratified m manj of the cases 
postural and dehydration treatment as fol of mjelomenmcoccle b> the improvement 
lows The head of the crib is raised as much in signs following operation Wliile damage 



Fig 19-4 —Plastic repa r ol lumlxwjieral myelorneningocele Flaps Iroci ihe deep faseia are be ng usctl to tvw* 
liie collapsed but intact sac. 

as possible ^hen the infant is carried it is alrcadv done cannot be repaired relief of 

kept erect never horizontal 4 ^llh the ad tension due to traction on the cord or nerve 

vice of a pediatrist the fluid intake is rc roots bv the bulging sac must account for 
duced to a minimum and the diet is changed this improvement Some of the htlle py 
to a solid one verj earU although the lients thus operated on mav never be allc 

bowels may become constipated as the result to join the jovous crowd at the piper* 

of fluid restriction ^\e have used these pro back but can nevertheless live happilv and 

cedures for the past twelve years and have usefully 

found them most helpful m the treatment Optimum Time for Operation — Phstic 
of borderline cases of hydrocephalus when repair of meningoceles cnceph3lomemn''0* 
the absorption of fluid is only a little less celes and myelomeningoceles should be car 
than the formation of fluid As a postopera ried out at the end of the third or fomta 
tive precaution it not only cerves to r^uce week of life when conditions arc oplununi 
mlracramal V enous pressure thus promoting At this time the mother can come to tbe 
the absorption of fluid but it raises the pres hospital The supply of breast tnilk is wc 
sure in the spinal sac and probablv pro established and the dangers of Iiemorrl age 
motes escape there and sepsis are much le«s marked than m 
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the ncwlj born If the sac is co Ihm that 
rupture is imminent and repeated punc 
lures arc conlnindicnted cirJicr operation 
IS nd\isable "When the sac is ulcoraletl or 
has aircadj ruptured at birth operation 
IS carried out nt once Wlien a patient is 
seen late and ulceration is present »l is 
nccessira to wail until complete epithelira 
tion IS well established before attempting 
the procedure otherwise meningitis is almost 
inc\ liable During the waiting periotl the 
tension in Iht sac mas be hept <lo\\n b\ re 
pcated aspiration a needle being iH<crled 
through normal shm of the liack well to the 
side of the defect A doughnut made of 
cotton vsool will protect the sne from 
trauma if nursing care is stiflicienlK eaptrt 
The time of operation is a much dispnlid 
question Mans surgeons prefer to wait nine 
or ten months incanwiide carrying out sue 
cessue punctures some adsisc wailing until 
the child is fixe sears of age Frazier slates 
that 80 per cent of the untreated palunts 
die during the first 3 car Plastic repair car 
ricd out carK saxes manx of these Iixcs 
Discussion —’Man} xcars ago John IIil 
ton pointed out the dangers of the methods 
of Irealnient of the disease cnlltal «pina 
bifida then current lie warned the 
student* of Gux s Hospital in 180*1 against 
the use of the knift and found it safer to 
tap and bandage the protruding cx-stic <ac 
tlian to inject or ligate it The present 
knowledge of the relationship of the caxi 
ties of the sac to tin siibarnrhnoid space 
makes one shudder nt the practice of inject 
ing lodmc into these protrusions 

The dcxilopment of aseptic technic has 
prcxcnlcd in large measure the postopem 
tixe meningitis of Hiltons time but the re- 
ports in the hlcmlure since ils adoption nrc 
sldl discouraging The fniltins which hast 
followed the jirnccdiirc of jinputalmn exen 
m the most expert hands arc due to the 
fact that HI a large percentage of cases the 
ninpnlated sac lias an unjiorlnnt <oniclimcs 
indispensable function to serxe ^foore rs 
timattd that the opiratixe inortahtx was 
50 per cent m the «cnes of case reports that 
hr eoHccletl Craig tU«rribing the nllilndc 
at the Mnxn Clinic nbo gixcs the nperatue 
mortalitx of 50 jier rent if ninpiilation »s 
carrictl out nt an earlx age Cutler* figures 
xxtre ncarlx CO ptr cent 


Tilt optration x\e haxc described proxidcs 
for the prcserxntioa of the sic beneath a 
prolcctnc tcnl of fa«cia «o that it can con 
limie to absorb cerebrospinal fluid Opera 
lion therefore does not mertast the likili 
hood of the ilcxelopmcnl of hxdrocijthaliis 
as It docs when the sac is amputated and 
hydrocephalus has not d<xtlope<} (wstop 
cralixch in our cases llu opcralixe mor 
(afitv has been reducetl to H per cent in 
spite of the fact that it i-, our custom to 
operate at the ind of the lliird week of life 
or at once if the sac ih iilccrateil or riip 
lured Postmortem studies hnxe shown tin 
presence of associaleil nnomihts exctpl 
when death resulted from infection mdiral 
ing that surgical treatment wa« ill ndxiscti 
m these instances 

A point xxhich cm In. raised in crilnism 
of the surgical technic ns we an carrxm^ it 
out in the Neurosurgical Clinic of tin Mon 
Ircal Neurological InstiUitt concerns tin 
mc!ho<J of Ireihng the spina! rord li <iir 
xxhith I' adlicrcnt to the sac in cn*(s of 
mjclomcniiigotcle Thus far it has be«n a 
Ihcorelirnl point nllhongh our longisi fol 
low up IS but IwcKe xcars ^^e haxe ncxir 
osciscti nirvous tissue in the cases of sptna 
bifida oxen thouf.h il was o reilundant llml 
It could not be rcturuesl to the xcrtsbral 
canal In spue of Keillcrs conclusion nj a 
result of ainlomical studies that allnihrtl 
rord usiinllx shows no tissue which is cap 
able of functioning and «hnuhl tlunfon he 
rsnioinJ at operation we haxc so frerpitnlly 
obtained responses wluii it x\ is siimulatial 
clcclricalfx that we haxe not dared to rc 
moxc it It IS possible that in some of our 
eases signs due to fixation of the coni max 
xil dcxilop as thix hiixc 111 some occult 
cases and further surgical atlemjits to fm 
these max be nectssarx The problem of fix 
alion of till cord Imwrxer can b< left to 
the ingenuitx of the nrtiro iirgron ft is not 
an immeilinlclx urgent pmbi m like tint of 
the protruding niemngocele * 

Miiiixm Co\r 

•1 lusT rttrawsrlr fr»>m itw rti^nr* 

i»f lor Dr tN ttrr 1 cstwU *«•! |)f \rltiw 

FIt Icr bir III s pn-^rtitalien lnt<t lliat 1 harp 

f* »1> |>tr*rnlrt1 t»*jr nt »w»«. 
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HYDROCEPHALUS 
General Desertptiot} —The typiMl picture 
of hydroccplialus is seen in the Infantile 
cases in which the head is huge and heavy. 
The increased pressure of the cerchro«pinal 
fluid in the preatly dilated ventricles has 
forred the yielding skull with its open fon- 
Unelles and sutures to cvpand, prodiidng 
the grotesque head with the large cslvarium 


and overhanging forehead above the greatly 
stretched upper cjeltds and a normal-sized 
face, which appears small by contrast (Fip 

195) . This condition in infants is comtnonlv 
caused by malformations or developmental 
errors and is termed congenital hydroceph- 
alus. Hjdrocephahis wliich develops in 
adolescence or adult life is usually the rc«u!l 
of n brain tumor and is termetl acquind 
hydrocephalus. In these cases the head m 
not enlarged, as the skull Itas become a firm 
bony bos after the closure of the siilurc<. 
and the pressure of tlie cerebrospinal fluid 
results only in the enlargement of the ven- 
tricles by compression of the brain ti'«iic 
against the skulk 

The accumulation of the cerebrospinal 
fluid may be rapid or slow. In some in- 
stances a balance may be established wilh 
no further accumulation of fluid, and llic 
hydrocephalus is thus arrested. If. however, 
the aggregation of fluid began in infancy 
the large head persists. 

Types of Hydrocephalus. — ObsirueUxe, 
Internal or I^on-Communicating — ^Thc dila- 
tation of the ventricular system may he due 
to a block somewhere in its course so that 
the ccreI)rosp)nal fluid, which is formed by 
the choroid plexus of the lateral ventricles, 
is unable to escape into its absorbing chan* 
nels. This obstructive or non*communicaling 
type of hydrocephalus is umlateral if the 
block occurs in the region of one foramen of 
Monro. Bilateral enlargement of the Literal 
ventricles would be produced if the obstruc- 
tion occurred (1) at both foramini of 
Monro. (9) or in the third ventricle. (3) 
or in the nqucducl of Sylvius, (4) or in the 
fourth ventricle or (5) at the midline font- 
ment of Magcndic and the lateral foramina 
of Lu'chka of the fourth ventricle fFig. 

196) . 

Communicating, Ertemal. — Communic.it' 
ing or external hydrocephalus produces the 
same dilatation of the ventricul.ir system a* 
occurs in the non-communicating type, but 
the blockage is found in the ab«orbin? 
spaces for the cerebrospinal fluid. The al>- 
sorbing channels consist of large lakes or 
cisterns along the ba«e of the brain between 
the pia mater and pia arachnoid which com- 
municate wilh the stibirachnoid *picc< over 
the surface of the cerebral and cerebellar 
lobes and the spinal cord. 
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Etiology. — 111 the non-comniunicaling 
or obslructhc Ij-pc of hydrocephalus the 
block in the ventricular sj>tein may be <fuc 
to (1) malformations of the brain, such ns 
atresia or absence of the foramina, of the 
aqueduct of Sylvius, or of a cerebral heinis- 
plierc, diaphragms or ^ascula^ bars in the 
aqueduct or third or fourth \tnlricle, (2) 
malformation of tlic skull distorting the brain 
stem and obslructing the aqmdiul or cis- 
ternae, as in achondroplasia, (3) slriclnres 
resulting from mtlammatnrj condition^ or 
(4) tumors (cystic, vascular or soImI) m tin 
midline structures: septum irelluridum. 


stricture and prcicnt nbeorption of thectre- 
bro'.pin.nl lluid. Tumors in the Icplomcn- 
iiigcs. Mich as incdulloblastoma. cndolhclio* 
iii.itr>ris or gliom,ito»i». of the meninges, that 
•scctl them'ches throughout the subarach- 
noid channels nny produce moderate grade^i 
of hydroctphnlijo by interfering nith the ah> 
sorption of the rLrebrospiiia! lluid. 

Symptoms and Signs.— In infants, lu- 
cau«e of the yielding of the skull and siib'c- 
qudil enlargement of the head, few or no 
'iens and symptoms of increased inlr.icranial 
pressure may be manifest. Usually there is 
a reLardatton in mental «1e\clopmcnt. but it 



Kift 195 An istremc case <i[ htlin. IUm Uu bjwhI Hirer jrars, hint nil nli'wwl nnrmal luciilalilj * 


corpus callosum, suprasellar rigiou, |inic.il 
region, niidbrain, f>o»s, errebclhir lolics and 
vermis. 

In eommunualiiig hydrocephalus the cis- 
ternal and subnraelmoid ehmiiels niav 1 m 
occluded owing to an iiifl.ammntory proei’sv 
or nraclinoKliti', which proilufe- s^.^mnc 
and adhesions in the inciiingc« The nienin- 
gitis may be the acute type from b.trlcria! 
invasion of the slrcptoeoeciis. pneumoroc- 
cus. meningococcus. clCn or it may be the 
subacute or chronic type seen in tul»ercu- 
loiis, sy pliilitic and mycotic infections Hem- 
orrhages in the cisttrnal and sulnrachiioul 
corohral spTccs may lead to filiro«i< und 


IS Min»ri'ing the fx(tnsi\i loiiiprcssioii of 
the cerebnd tissue llml may take place with* 
out causing npprceiable im ntal changes 
IVhcn the skull Is unyielding, after the 
tlosure of the fontanellcs and sutures, and 
forms a liony bo\ with only one opening 
(the foramen mngimm), hydroiTphalus will 
proilutc the symploins of general Inrreascd 
lutncranul pressure. TIh«c are (I) Iiiad- 
arhes. gcmr.diro<l or oeeijiitnl. (2) snmit* 
iiig. which freriurntly occurs whhoul unusea 
or relation to mc.ils and is often forceful to 
that U has been termed projeelile. and (3) 

• l>*nH;r «Ti I.M1U prBrtuT fif W. P I'rW 

<«. PlArr-W 
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failing vision. Double vision, usually due to 
weakness of the sixth iier\c. may he present 
but is of no localiring value. 

Signs of increased pressure appear as irri- 
tability or (Irowsinc«s, sloped pul«c and 
respiration, increase in the blood pressure, 
edema of the optic nerve heads (called 
papilledema or choked disk) with at limes 
exudate or hemorrhages in the retina as 
seen by ophthalmoscopic examination A 
high-pitched percussion note or cracke<l-pot 
sound, Macewen’s sign, indicates a thinning 
of the skull due to internal pressure. This is 


sure, the cracked-pot sound on pcrcu>slon 
of the head and convolutional nlrophv of 
the skull. 

The diagnosis, howeser. cannot be made 
nith certainty from these findings since anj 
spacc-occitp\itig lesion within the skull. sulIi 
as tumor, hemorrhage, e.sst, subdural hem- 
atoma or hydroma, may clevclop without 
the production of hsdrocepli.diis aiul guj 
the same sjmptoins and signs both in in- 
fants and in adults. 

A definite di.ignosls of hjdrocephaliis r.nn 
be made b> Dandy's mctliod of vcnlricii 



Pig IOC General plan of llie rcniirmpinal Hum! ajMem Tlie onK e*il» In wliirh Ihe »enlr>riitar Hiik! 

reach its alisorhine l>cl m the sulwra* linoicl »|>oce9 are through the paired rumniiin of I usdita and itie 
median foramen of Mapemhe • 


confirmed by the cninoliilional atrophy 
seen in the roentgenogram (Eig 107). 

Diagnosis. — Ilydroccphaliis in the infant 
is rccognircd by the enlargement of the 
skull, the peculiar appearance of the ejes 
caused by tlic strelehing of tlie upper lids, 
the bulging fonlanellos and separated 
sutures, varjing grades of mental and ph>s- 
Ical rclarilalion and the symptoms of in- 
crcasctl intracranial pressure, if they arc 
present. 

Iljdroccphnlus in the child or adult will 
present one or all of the symptoms and signs 
of gcneralirod increased intrnemnial pres- 


lographx. This consists of withdrawing sen* 
triciilnr fluid b\ means of .a needle, intro- 
duced into the lateral ventricle eitluT 
through n trephine opening in the skull o’ 
through an open fontanolle or suture and 
replacing this fluid hy air. Roentgenogram* 
taken after this procetliirc will outline the 
xenlricles A normal x'cnfricle contains from 
10 to 15 cc. of fluid. A capacity greater than 
30 or 40 cc for both Hlcral ventricles I* 
indicatisc of hjdrocephnlus (Fig. lOS). .An' ^ 
abnormal change in the shape, sire or po‘i-^ 
lion of the parts of the . i' ' •*.'’*!* 

•Dandy BiiH Jotiii« Ifnpti 
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Mill be apparent in the ventriculojp-am and 
i<5 of value in localizing the site of the cere- 
brospinal fluid block Mliicb is producing the 
hydrocephalus For instance, failure to visu- 
alize the third \entriclc conipletclj or partly 
would indicate an obstruction in this region 
or a dilatation of the third \cnlricle along 
Mitli that of the lateral ^c^tricles would 
locate the obstruction m or posterior to the 
aqiiwhicl of Syhius 

Itocnlgenograms after the replacement of 
the cisternal and subarachnoid fluid by air 
(Dandy’s cnctphalography) may In ob- 
tained to determine obstnictise areas in 
the absorbing system The injection of 
air is made through a needle nilroduecd 
into the cislcrna tnagna {cisternal punc- 
ture) or into the spinal subarachnoid space 
by spinal puncture There is a real Inizard 
m the spinal injection of nir unless the 
increased intracranial pressure has first boon 
reduced by remosal of some of the ten- 
trictilar fluid, otherwise lowering the pres- 
sure of the spiml fluid may cause a litrnia- 
tlon of the lips of the cerebellar lobes into 



I”k 197— llmnlptnoeram Mionin^ llic 
nlroplo of tiic '•l.utl of A }oul^ tnlh commomoiUiiff 
Jn,Irf>cTp}jaIu* 


the foramen miignmn winch will compress 
the medulla and had to respirators* fniltirc. 

Althoiipb Indroceplnlus can be dcfimtely 
flinpnosid b\ senirictilograins. this pro- 
cedure may not afTon! a differentiation be- 
tween the non communicating and commit- 
uicating tspe> espcciilly in infants. 


The Dindy and Iflarkfan plitnolMilfoue- 
phlhalein lest may* be utilized in making 
this differential dnpnnsts. Xculral phuiol- 
siilfonephtli'ilcin, when inlriHluecil into the 
spinal subirachnoid spates, diffu'cs upward 



I-jC ia9^\^filrt<'utr*(:r«nw Ulrral »nf} 

Unor, the hugp dilatAlioii of ihe vculnrli-* m 


so lint from twenty to thirty itiimili« after 
I cc. has been injicte«l in the nb^inro of ob- 
struction in llw \entriiufsr system the d\r 
can be detected in the asiiinitiHl Miitricuhr 
fluid l»\ i(< pink color after the aihhlkpii of a 
few drop» of «oduim or ammonium by dror- 
iilc All speeJmms of urine nre s-js^l fur tlx 
first two hours and tested qituititnli\iK for 
the dye Normally they it Id frt»tn the spitml 
«ubara(hnoid ‘ivtcts is less than Id jh r et n|. 
and for tin ctmibiiied cerebral and spinnl 
snlnrnehnoid cinnnris it i« between 30 niul 
-to jur cent. A yuld of from 10 to SO per 
cent, (hett fore, woubl irubratc a fctcri pride 
of communicating hydmrepbaJiM. 

This lest jiroMiles the most wtisfaclory 
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method of differentnlion hclueen the more 
common obslriiclne t\'pe and the nrcrcom 
municatmg l\pe of Indroccphtlus m infants 
and children and permits the selection of ip 
proprnte thenpeutic measures 

Treatment — Non communicating h\dro 
ccplnliis in the jouth or adult is iisualh 
produced b\ a tumor and is reIle^ed b\ its 
remo\ il 

The irresl or cure of h^drocephaIus m in 
fanci Ins interested phjsicnns for centuries 
Instances of spontaneous arrest are not un 
common and there arc record-!, of cases m 
which the frequent withdrawals, of ecrebro 
spinal fluid and a limitation of the general 
fluid intake stopped the progression of the 
accumulating fluid But too frequcntlj the 
rapid de\elopmcnt of fluid and the progres 
sn e enlargement of the head call for surgical 
intervention 

Surgical treatment for the obstructive 
tvpe of hvdroccplialus has varied from the 
drainage of the ventricle into the subcutane* 
ous or subdural spaces or into the blood 
stream bj means of tubes or segments of 
vessels or bj holes punctured through the 
corpus callosum into the ventricles to the 
establishment of a new aqueduct of Svlvius 
bv the lube method or a new outlet made in 
the posterior velum when the obstruction is 
at the foramina of Luschka and JIagcndic 
If the ventriculograms fail to show the local 
ized area of the block and the phenolsulfon 
ephthalcm test indicates the prc<=cncc of 
normal absorbing channels several satisfac 
tor> procedures are available 

One method attempts to cstabbsli a free 
( ommunication between the floor of the third 
ventricle and the undcrlvmg cislcrna and 
mtcrpcihincularis (Dandj s third vcntncii 
lostomj) 

Another operation con«ists of removal of 
the choroid plc-vii'cs of the lateral ventricles 
cither bv resection or bv their destruction 
with the clcclrocoagulaliiig current Tlii-* 
thoroidectomv will markedly dimmish the 
formation of cerebro'pmal fluid 

Treatment of the communicating tvpe of 
hvdroccplialus when exploration Ins rc 
vcaletl that it is due to multiple tumors in 
the meninges as m medulloblastomas mav 
be cured for a time at least bv appiv mg deep 
roentgen tlicripv to the entire brain and 
spinal cord \ more common cause of com 


municatmg hvdroctphalus is the scaling ofl 
of the cisternal and subiradmoid cerebral 
spaces bv a chronic arachnoiditis which dc- 
vdops ns a distrcs-mg sequel of meumgiti« 
It IS impossible to reopen these channels sur 
gicaUv hence remov al of the choroid pl( \ 
uses IS performed to diminish the formation 
of the fluid or if the spinal subarachnoid 
spaces are patent their continuous draiingi 
into the peritoneal or retroperitoneal space* 
or into a ureter after removal of a kidncv 
mav be attempted 

The surgical treatment of hvdroccphalu». 
owing to the varvmg causative factors has 
not been brilljanllv sutce«sful except in lho«e 
cases in which the removal of a bar dia 
phragm or tumor could be accomplished 
One IS justified in undertaking surgical mens 
iirts in all other conditions producing livdro- 
ccplialiis to prevent further dcslruclioii of 
brain tissue and progressive increase of the 
intracranial pressure which would continue 
and lead to death 
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INTRACTABLE PAIN* 
Definition — ^Intractable pain is definwl a* 
that type of pain which docs not vield to 
adequate and specific trtalmcnt of the un 
deriving pathologic condition and winch 
necessitates relief 

Etiolog}. — The eltologv of sucJi pain is 
cxtrcmelv varied and mav range from du 
ea«c of an unknown pathologic nature such 
as trigeminal ncunlgn to lesions ‘uch as 
carcinoma of the bladder or malignant 
metastnses to the spint Among painful af 
fections u«imHv requinng relief of «omc sort 
mav be listed migraine trigeminal glos 
• lit »crtif>n an I he Vi lotiam e Nerru i» Krtlrci 
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sophnrjnpoal auricuhr occipital mtcrcos 
lal and anterior crural neuralgia, Rnjiiaud’s 
disease, angina pcclons, malignancies of all 
kinds both pnmarj and metastatic tabes 
tuberculosis of the larvn\, tuhtrculosis* of 
the genitourinary tract, gangrene or \astu 
lar insufficiency in the extremities of xarious 
etiologies, causalgia, intractable peripheral 
ncuntides such as clironic ’sciatica, herpes, 
injtirv, inflammation or inoperable ncoplis 
lie disease invohing spinal nerve roots or 
the ciuida equina, aljpical facial pain of pos 
sibk sampathetic origin, \i«;ceral pam of un 
known origin ind even dv^menorrhea 
Rarely, cerebral disease, either cortical or 
thalamic, has been said to produce pain 
Treatment — ^The treatment of mtraclabh 
pain depends on its origin its location Ihc 
nature of the structures it involves the prob 
able prognosis the life expeetnnev of the 
patient andhisphjsical andpsjchical status 
It should also alwajs be understood that all 
possible underlying causes have been previ 
ouslj considered, investigated and spccifi 
cnlly and sufflciently treated without avail 
bj the most adequate melfiods including 
roentgen Ihcrapj, if indicated 
In general the subject of treatment mnj 
be cla‘>sified under the headings of psjcho 
therapj, medication specific and non 
specific, nerve injection and operation 
PaychoihcTaj}y — It is evident that pain a 
subjective phenomenon maj manifest itself 
m different degree in difTcrtiil persons It n 
therefore necessary to evaluate patients niid 
to form an opinion as to tlic nctuaf presence 
of pam and as to its nature and intcnMlv 
There is no question but what the back 
ground of some pam is psjcliic and not or 
game, and it is also true that cicii tangible 
organic pam mav be grcatlj exaggerated bv 
some patients and minimized bv others Con 
dilions which inav affeet lhe>e characlcri-^ 
ties beside tbo'C inherent in the p itienl, are 
the Ijpt of pain the frequency of attacks 
the length of time pam has been present 
and additional ficlorii siicli as drug addie 
tioii etc I’svcliolherapv ibercfon enters m 
«omc measure into the alleviation of all pain 
fill afllielions pcrhips most in faeiil am! 
visceral pam of unknown origin and least in 
trigeminal neuralgia 

Mtdtcatwn — lJut few of the painful nf 
flu lions hskal m tins chapter an nminaWc 


to specific medication Chief among them are 
trigeminal nciiral,.ia angina pcelons nml mi* 
grume In about two thirds of all ca«cs In* 
gcininal ncur dgia mav be tcmporarilv re* 
licvtd bv inhalalicm of triclilorcllijleiic This 
dnig however loses its cfflcaej in a few 
months and overdo'-age with it is IikcK to 
produce imelf*iribli LfTccts 'iich ns nvstag 
mus tinnitus and vtrtigo In the same wav 
anginal paroxvsms mav be relieved for the 
moment bv vasodilating comjvoiiiuU Mich a- 
am>i nitrite Migraine frcqucnllj rcs|)ondsto 
ergotamme tartrate 

Most pam however must be treated ns 
far ns drugs arc concenicel bv narcotics If 
there are contraindications to injection or 
oi>omlive thcrapv tillier because of inaeccs 
sibihlj or of the poor eondition of the pi 
lient resort must he had to these subslanccs 
It is well however to gut as small aincumts 
as possible from the beginning since the 
etomand usuallv becomes greater ns tune 
progresses, and the results of addiction 
arc oftin as distressing ns the original du 
ea«e Codeine is not habit forming and it is 
freqiunHv feasible to give conihmalions of 
codeine hypnotics and mild analgesics for 
some time bcfori morphine or its denv i(ive« 
become neccssarj 

Adjuncts to treatment bv mctlicatioii 
which arc occasionally of value are the m 
duction of Joe il bent or cold and x rav triaf 
mcnl 

Injrctton — The most direct mctlifwj of 
dealing with mlrnctnblc pam is to attack 
somtw/iere afong its course (hi jKif/iwav bv 
which It IS coiiMVcd from Ihi painful ua.ion 
lo the thalamus and sensory cortex of iJu 
poslrohndit area of the eerrtiriim Tlic sim 
plisl nml least pfriiiancntlv damaging de- 
vice u the iiijielinii of various stibslnnccs in 
or around the spinal or peripheral nerves 

Novocain u a luifiil dnig for sucli purposes 
because it is a Iwnjvorarj but complete anes 
thclic II I"* frequenth, tlimfort n gomi 
plan lo prcctalc furtlur tlicmpj bv a diag 
noslic injection with novocain since this 
drug mav Mrvt In rslalih«h the prt-x me of 
pam and t» idenlifv the parlitular nerves 
conxcMug it 

Saline volution is somilimr*> tistd bv injec* 
lion direcllv into a nerve trunk or around 
spin if nerves The theorr is that forvirig 
large quantities of fluid into such areas has 
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a lendcnc\ to brcik up mfl'immalor\ nd 
licsions which imj be responsible for pun 
The commonest sites for silinc injection are 
the sciatic ncr\c into which it is injected 
for chronic sciatica and the epidural space 
at the lower end of the spinal canal into 
which it IS injected for the relief of pain 
lliought to arise in the filaments of the cauda 
tquina ns Ihes l(a\e the dura It is fell In 
some that addition of aarious drugs such as 
nos ocam or qiiiriint dcris atucs to the saline 
has a beneficial effect but most surgeons 
belies c that ans relief will be obtaineil as 
well b% the use of saline alone 

Mcohol has long been used for ncr\e in 
jection because its effect is to transect the 
ncr\e plnsiologicalls without dcstroxing its 
continuity so that there is cscnlual regen 
cralion The usual strength used is 80 per 
cent in normal saline or in I per cent no\o 
cain-saline solution Alcohol must be injected 
directly into the ncrye itself in order to lake 
effect since it does not infiUralc tissue as 
does noyocam oyving to its tcndcnc> to wall 
itself off by precipitating the tissue protein 
with yyhich it comes in contact It goes with 
out saying that alcohol should not be in 
jecled into a mixed ncrye the motor portion 
of winch IS essential to normal function 
Ncrye injection with alcohol is a rather 
common procedure The most frequent sites 
for Its use arc the y anoiis acccssihk diy isions 
and branches of Uie trigeminal iieryc the 
superior laryaigcal ner\es in tuberculosis of 
the larynx tlic mlcrcoslal neryes and pain 
fill amputation neuromas 

Injection of nb":olule alcohol into the dural 
sac has rccenflr become a part of the thcra 
pcutic nrmamenlnnum for pain anting 
chiefly in the lower al domiml M«ccra and 
loyver extremities The patient is placed on 
his side and lumbar punclurt is carcfullj 
performed at the first lumbar interspace 
^Mlen the end of the needle is known to be 
in the subarachnoid space and not in con 
tael with the conus modullans and the up 
I>cr part of the cauda cf|Uina which he in 
llml region 1 cc of absolute nlcoliol is sIowK 
injccttal The side of the patient on which 
the pain is most scyerc is usually placed up 
pcrnio>t since the alcohol will rise tn the 
cerebrospinal fluid The injection may l»c rc- 
peatctl once or tyyicc at intcryals of a week 
or ten days and a number of nutlinrs base 


rcportcsl the obtaining of pronounccil rthef 
without the production of appreciable ob 
jcclnc neurological signs It sliould be l« rn'* 
in mind howeyer that tins proctdiirt iiax 
cycnlualh result in chronic mflammatnry 
change in the central ncryous sjstcin aiil 
it should therefore be limited in mo->l ca<c* 
to use in patients who c life txptxtaiicy or 
who c necessity for an intact spinal cord is 
not of long duration 

Operation — Operation on thccentral s\in 
pathetic or peripheral nervous s\siini fo 
the rebef of intracfal Ic pam slioiil 1 he jwt 
formed only yyhen other means of alley nti n 
are not indicated or have failfd It is lal 
medical philoeophj to interfere with a nor 
mal structure for the sake of a pathol g r 
one except out of ncccssilj Such operations 
liowrcycr may become necessary and it i‘ 
possible to classify them under the headings 
of neurolysis peripheral neurectomy pos 
tenor rhizotomy chordotoraj and sympalh 
cctomj* 

Neurolysis is the term used to de criln 
the operatne breaking up of perineural si 
hc«ions It must occasionally be ptrfornml 
for pam nnsmg in adhesions formed after in 
jury partieuhrlr around the great neryes of 
the upper extremities Nerac strclehing” of 
the sciatic nerve for chronic sciatica is al oa 
form of neurolysis 

Peripheral neurectomy is pcrformcil n 
cases in which the pain seems to l>e hinitnl 
entirely to the nerve in qiiwlion as hr ny 
the conduction pathway is concerned \enes 
which may come into this classification are 
the supmorbilal the glossojiharj-ngcsl the 
greater niul Ic'scr occipilals the culaneou 
iiranchcs of the nntcrior cruni etc It 
should l>o rcmimbered however Ihst suel 
nerves will regenerate if given an opixrtu 
nitv and that in the ease of mrves which 
exit from foraminn in ll e skull it i< inipov 
Slide to prevent regeneration It is for Ih s 
reason that neurccloniics of the 1 ranelcsof 
the trigeminal nerve have given wav entirely 
to alcohol injection when poslinor rhirot 
omv IS rcfuscil or inad\issble The cxccj^- 
lion IS the supraorbital nerve whose pirriil 
divi ion cannot be injected hcniise of i!‘ 
proximity to the third fourth an I sixth 
nerves In such rases neurectomy is httrr 
Ilian peripheral injection l>ecnu*e t i* oftrn 
possible to nviilsc se\cnil ccnlinicteTs nerc 
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of nene through the superior orbital foi-i 
men th'in could be rc-xched nlcoho! 

The «!ubjcct of peripheral neurcctomv 
would not be complete without mention of 
the treatment of nugriine h\ mttrruptmg 
the dural sensorj suppU which follows the 
course of the mcmngcnl acssels This is ac- 
complished bj double hgntion and diMsion 
of the middle meningeal artcra as it enters 
the sJiuJJ through the fonmen spinowm 

Posterior rhizoloma is the section of a sen 
sorj cerebral or spinal ner\e root central to 
Its ganglion of origin It has the advantage 
of producing a permanent sencorj lo be 
cause of the absence of regeneration owing 
to the lack of neiinlcrama sheath and of 
causing no interference with motor funclion 
I xcept m the case of trigeminal neuralgia 
honexer this operation has lost favor m re 


the relief of inlraclahlc pain \ proj erlv ptr 
formcil unilateral lesion !•> cnlirelx benign 
Bilalcml le«iion<* however produce a lo s of 
cjaculalors reflex alUiough Ihev do i ot 
otherwise render patients sexuaHv incapin 
Inled and thev abo frcqinnth cause tem 
porarj though not often perm mint loss of 
«pliinctcr control 

A ixccnllv projioscd variant of chor 
dotorrri «/uch sfioidd be nicufionctf is (he 
production of an arlifcial s^nngomviln b\ 
division of the median commissures of iht 
spina! cord This results in a localized hi 
lateral loss of pam and temperature son«a 
tion its extent bung dcficndciil on the hnglh 
of cord involved in tie opiralion It mav 
prove a ii'oful ^tib titulc for the dani,trous 
high ccrvital bilafiral stctioU of tin nntcro 
lateral irtet 


cent jears cxctpl m ca'ses in which pain 
arises from isolated «pmal nerves such as 
that seen itx persistent intercostal neuralgia 
or in intractable tabetic root pain llicrca /\ 

son for tins is the trcmciulous overlap in the / ^ 

areas supplied by spinal nerves wlncli noccs / ■* 

sitales the sectioning of luanj more roots j 

than IS practical in order lo produce the dc 
sired anesthesia v /I 

Chordolomy is the operation which has / 

largely supplanted posterior rluzotomv It 
consists in sectioning that portion of the tofpwnai^vtmri wu-c) 


spinal cord which contains the latcnl spmo joa— l>ncrrani g t«irimi ct *{« «i ronl 


thalamic tract and convejs the sensations 
of pam and temperature The accompanj 
ing diagram shows this area (Pig WJ) A 
small part of the anterior praj cohimn has 
also been included «iiice some observers be- 
lieve that visceral sensation is herein car 
ried ccphalad b> short chain palhwajs 
The section illuslratcil will product anal 
gesia up to a point within a ‘icgmcnt or two 
belovr tlie level of the operative legion on 
the «ude of the bodv oppoult lo that on 
which the lesion is made Bilateral chordol 
omj will of course jiroduce bilateral anal 
gesin and it can be done at aiiv level up to 
the midcervical region m which the phrtnic 
nuclei arc siluateil Unilateral chorJoloniv in 
tlie middle or upper cerv ical cord i*- « ifi but 
:i bilateral operation here particularlv as a 
one slip procedure is fraught with danger 
of ropiratorv panlvsis 

Hus opiration is at present the bi-sl 
known and the one most frcqucnlK ii'cd for 


»«Ih nr«l m l! p ojun I on of chunloto y for ll p rtl pf 
of I IrnHaUlp pa n 

Sjinpalhectomv is in some respects the 
most recent addition lo the list of procc 
diircs for the relief of pam 1‘criartcrial svni 
palhcctomv is n fairlv old operation 1 ut in 
rtccnl vears operations on the main svm 
pall elic pathwnjs have come more into 
favor Section of the hvpogastnc pUxus is 
jicrfornied for pam arising m the hlad ler or 
mtcriml genitalia of the lumbar svinpatliclir 
chain for pamfiil vascular distasc in Hit 
lowir rxtrtmilies and of Uu llioranc and 
cervical svmpathctic system foranpna fiec- 
toris Ilnvnnud s di«vnsi and caxtsalgin 

"Most of these procidiires afford rel rf in 
some case* However it is but fair to sav 
that mans have not sfoorl the test of time 
Ncverlleliss tluv art al'vavs to he «« n lusK 
considcrul because of the i>os«il ihtv that 
thiv mav be siiccessfuf in otlicrwisr dtsjXT 
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ale and intolcrahlc «!ilual«otis, and the\ liaxc 
llie additioml adNanlafre of nol uilcrfcnn" 
appreciably with cs«crilnl bodilj, functions 
and e\cn of being llicrapeulically hilpfut 
with respect to the underljing pithologic 
condition, as in Ihc cn'-e of llavnnud •• 
di'case 

Eric OLomitr 
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TUBERCULOSIS or THE RONES 
AND JOINTS 

History — S nee the enrliest ilajs of me 1 cal history 
the palloJogic condition now Ino ti us tobcrcal su 
I as been recopnizisl Its d n cal charailer aeparalcs it 
from ll c more acute infcrl ous processes tong licfote 
Koch (ISSl) dscorered 11 tu^rcu) su th s Iscase 
was known ns wlule sidings scrofula a d surgical 
tuben-ulosis for s pns of acute inflammnl on acre ab- 
sent and the gross pathologic p c lure u as Hat nf niul 
I pic tubcrcl- forinalion Kod s momentous Iscoicry 
mth the classic npp? cation of I s postulates otab- 
Hsfaed tl e infectious nature of this disease 

Etiology and Pathology — ^Tlic infcciinp 
organism m luberculosts maj be of the 
hitman bovine nnd nrcU avnn lipc as 
identified hj ctiUural and morphologic char 
icteristics In the lafccljous processes of the 
bones nnd joints of man the human and 
boMne t>pes of organism prcdomitmlc In 
fection IS bv direct or indirect contact with 
nn open case or b> ingestion of conlam 
mated food It follows contact iwth nn open 
case of ptilmonan tuberculosis cases with 
draining smu«es or the ingestion of conlim 
imled milk Bone and gJanilular mfcclions 
base a high incidence where Ihc supers ision 
and inspection of dairies is inefficient Ilcred 
itnri or prenalnl infection is improbablr 
T/rc natural resistance to B ttihcreniosis is 
liigh when tilt quantitaln c inftction is siinll 
IS evidenced in the survival of the hiiimn 
race tlie majontv of persons having tuber 
culosis in an arrested form 

The susceplibililv of different racts to tbi>. 
infection differs The Negro Alcxican and 
Indian arc onl\ shghflj resistant the vcHon 
race is s)igl)ll> more 'O wlnh the while met 
has the greatest resistance Sex seems to have 
no iiifluenct on the incidence of this infec 
lion Infections of the bones and joints pre 
dominate in carl> life a large majonlv fic 
curnng between the ages of one nnd six 
vears 

The joint or bone lesion is nlwavs MXS 
ondnrv to pulmonarv paslromltslinal or 
g nndulnr foci The occurrence of a Ic‘ion m 
hone indicates that the resistance of the «ofl 
tissue K high TJie route of juftclion is un 


doubtcdlv licmalogtnoiis minute cmlioli of 
organisniN !odi.iiig in the small rapillarics nd 
jiconl to tiu epiphvscal cartilage 

The iinphntat/on of ciidioh is diit to Ihi 
peculiar anatomical arrangement of the 
smaller hlood vessels prior to epiphvscal 
closure Small infarcts form Tvpjcnl tuber 
cics develop and grow circuinfcniiti div dcs 
Sirov ing hone vrilhout stimulating reparaljv c 
reaction nnd forming local ab ctsscs Lvten 
Sion to the joint results from dcsiniction of 
the epiphvsK and nrlicular cartilages or bv 
extension along the epiphvscal line to the 
capsule and svnovin 0 scous or sviioviaj 
pathologic conditions result The involve 
nicnt of the svnovia is accompanied bv signs 
of imtnlion the amount of svnovn) fluid h 
increased nnd movcnitnl is restricleil Bone 
atrophv is common The articular cartilage 
is dctnchci? bv subchondral extension of 
grnmilation tissue A tuberculous process 
differs from nn acute pvoginic condition in 
that there is no redness or local heal The 
swcHing remains ns the tumor albtis’ or 
‘cold abscess” 

Diagnosis — Clinical diagnosis is made 
laic in lliL course of llic infection for tbo 
course 13 insidious and the signs arc indcfl 
n/te Three chmea) fipcs of ptihethfiji are 
found (1) canes sicca m which tlu on'cl 
IS insidious lilt progress slow and no nb«eiss 
IS formed (S) acute when signs are fidmtn 
nting ns m pvogemc joints nnd (1) <ub 
acute vv hen the s\ mploms arc mwlcrale but 
progressive In a small percinfngi of ca«es 
iwnc or joint le lorn ma\ I>e multiple 

Sj mploms — ^Thc svinptoms of Inbcrcu 
losis of a joint reflect the disruption of the 
normal phvsiologv of ffe various joint ^^rlu 
lures Swelling is mo-l eonslant nnd is rcfiv 
nir«l bv msijcction palpation and nuasnre 
mcnl of the joint Tht norma! joint marking-, 
arc lost bv the boggr thickening of the svn 
mial strocluris Miisele sjnsm vslnch rr- 
slricts joint movement so as to prevent 
greater irrilntion is alwavs presjnt The tii 
bcnrulous joint is u«uvJlv monarfieuhr 
therein permitting comjwnson wnh the nor 
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iml range of function of the unin\ol\ed 
articulation 

Atroph\ of the adjacent soft structures 
tliough not diagnostic suggests the in%ohed 
extremity Pam is \ariable and not specifi 
calK diagnostic Loss of length results from 
defo^n^t^ destruction of bone and disturb 
ance of the normal epiphjseal growth Char 
acteristic deformities result from positions 
assumed for comfort from muscle contnc 
tures and also from bone destruction The 
general symptoms such as loss of weight 
secondarj anemia and low grade tempera 
ture are frequenlh ab^jcnt 

The clinical picture is ne\cr diagnostic 
for It maj be simulated bj manj other 
t^pes of infection Positue diagnosis is made 
b^ the identification of B tuberculosis m 
tissue obtained at biopsj or aspiration by 
the tjpical histopathologic tubercle forma 
tion or ba rccoVcrv of B tuberculosis b\ 
injection of infected material into the guinea 
pig Dermal tests with tuberculin arc ii«eful 
m distinguishing the non tuberculous from 
the tuberculous patient the reaction being 
positne onlj in the presence of tuberculosis 

Atroph} and destruction of bone altera 
tions of the joint space and the formation of 
an abscess revealed the roentgenogram 
although not specific have diagnostic value 
An earlv accurate diagnosis is ncccs«arv to 
prevent overtreatment of non tuberculous 
and undertreatment of tuberculous lesions 

Treatment — Up to the present no spe 
cific treatment for tuberculosis has been gen 
erallv recognized Preventive measures have 
made great strides and a lowered incidence 
results Isolation of open cases and strict 
supervision of the milk supplv have ef 
fectively reduced the number of tuberculous 
cases 

Treatment is along general as well as local 
lines Wholesome hygienic hv mg conditions 
fresh air and a generous well balanced diet 
high m calcium and phosphorus salts arc 
essential as is rest general and local Hebo 
therapy as popularized b\ Rollier is im 
porlant and is indicated as an adjunct to 
local measures but exposure should be grad 
uated and not overdone During winter 
months the quartz mercury and carbon arc 
lights in moderate dosage are useful 

Local treatment consists of promoting 
functional rest in the involved joint bi the 


use of traction braces and splints and I \ 
surgical ankvlosis Abscesses are aspiratcil 
and treated ivitJout drainage unless <ec 
ondanlv infected Deformitv is corrected b\ 
traction manipulation or operation 

TUCLRCULOSIS OF THE SPI\E 
Pathologj — ^Tuberculosis of the spine 
(Potts disease) is first m incidence among 
osseous tuberculous lesions It is more fro 
quent m children but mav occur at anv age 



Fg >>00 — Polls <1 stHLSe in\olving the lower Inmlisr 
area slow ng deslnicl on ot ihe rcrtehral anJ 

its relabon to the terra nal roots of the sp nal corit 

The sites of tuberculous lesions m order of 
frequency are the lower dorsal upper dor 
«al upper lumbar lower lumbar and cervicnl 
vertebrae The initial process is located along 
the cartilage plate of the vertebral bodv re 
suiting in earlv absorption of the intcrvcrte 
bral disks and destruction of the adjacent 
areas of the vertebral bodies Bone destme 
tion IS followed bv collapse of the vertclnl 
bodies and posterior angulation (Ayp/o««) 
Multiple areas of involvement are not un 
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common. Abscesses form earlj In the cer- 
vical region the abscess exltjuls antenorh, 
compressing the «oft slnicinrcs of the nc^ 
and at times extending extrapit iirally into 
the upper portion of the thorax In the dor- 
sal area the ab'ctS'. remains locahzid and i« 
globular, giving ctuUncc of po^lermr rm<h- 
astinal pressure. Abscesses arising from the 
lower dor-^al and lumbar portions of Iht 
spine extend along one or both psoas sbeatbs 
(o the pels is (psoos nb^erss), at tm«' point 
ing in the femoral area after passing beneath 
Poupart’s ligament Less frequcnlK lumbar 
inxohcmonl gi'ts n«o to ab-cev«:is i«>intii>g 
poslcriorlj in llic lumbar area 

Symptomatolog 3 '. — The sxmptoiii*' of lu 
bcrculosis of the spine arc iriitation cotji 
prcssioiJ of adjacent structures or inlerfir 
ence with the function of the spin d lord «nd 
spinal nerte roots. 

All movement of the spuni eolninti is re 
stnclcd by muscle spasni, motion .ind atli 
tildes arc protective, \\jlli cervical m%olv< 



Tir 801 — TubcrrultKis of itie urKr luiiiliflt fpine «iUi 
difoniJilv 

ijicnl, rotation of the neck !•« Tcslnctcil or 
absent, and the patient supports the chin 
with his bands In cases of ifor<al invoKe- 
incnt. intcrfcrencx luth motion is somewhat 
li*ss ninrkcil but is cvichnl on ttexion In- 
stead of ncxiug tbe «pine in picking up ob- 
ji'cJs from tbe floor, the patient assumes r 


squatting jwsiiion Irritation of the spinal 
cortl and nerve roofs results ni (he rtferenct 
of svinploms to artvs remote from tbe arxa 
of the disease Tension arising froni nl>sre«s 
formation vvitliin the psois slinfh nnv Mig 
gest ili«<ase of the hip joint 



Hr 808.— ll(>r«tj.riniBram ilifiWinR lutfrivilr*»ii ef 
the »r>Hir nl «tivrvtliniit«r iiinrliirr Tliblrra] pv>a< nl>. 
«illi inurtnl ititrinrttmn 

Pifornnlv is a Inli manifestalinn of \er 
librnl disease. Angiilalion is jmsterior nm) 
ill the sagittal plane everpt in nre in* 
siaiices Aliiltiple anas of disease mn.v give 
rise to long, rouiidetl k^plfn<es rather Ilian 
the usual slnrp angulation 

Involvement of tlie spnnl nml is <evn ui 
tbe dcvelopmint of sjgns of tniMvcfse 
invtiitis, in the more advnnctd st.igcs, in 
complete iwraplegn 

Dingnosbt^TIie dngnosis of vertel>r.i! 
tidurcidosis i^ cfinfirimsl bv clnng*-, in jfjc 
rocntginngrim* The intcrvertibral «p7Cr /• 
thin, defonnitv i« evident. l»one destruction 
IS present and n«ptr«tion of abso«»/*.i max 
jitfd n tuberculosis 

Trealmenl of virirbral tulwru-b^ci. con- 
sists of nil nunsurrs inipbijej} ig g gfneral 
IjTie of the disease combuirtl with immobll- 
i7.slion of the *pine. .necnmplisbe,j 
lictl. supfjort on « firm frame, jfjcIJ o' 
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brace until healing by bony consolidation of the marginal epiphjsis of the acetabulum or 
the diseased area is complete Prolonged re- the syno\ial structures of the joint. Bone 
cumbency is necessary. Internal splinting destruction may be limited to the uppei 
maj be accomplished by a spinal fusion op- end of the femur or to the acetabulum IIip 



Fig 201 — Tiibprciilosis of lie nglit liip Fi«lH»n m 
plaster splint ftflcr operabve fusion 

TUBERCULOSIS OF THE DIP 
PathoIog5’. — ^The incidence of tuberculosis 
of the hip joint is second to that of vertebral 
tubcrculo<;is The initial lesion is located in 
the epiphjsis of the upper end of the femur. 


rig 205 — ^Tubwculosis of llie spine Support obtained 
with a spinal brace 

transient and evidenced bj a slight limp 
Signs of irritation gradually become more 
marked, and muscle spasm in all directions 
increases The thigh is flexed and addiiclctl 
causing the leg to appear short. In the early 
stages, pain is rcfcnevl to the medial aspect 
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of the knee joint along branebe'i of the ob- 
turator nene Atrophy of the bullock and 
thigh is recognized by iiispcclmn, palpation 
and measurement. Abscess formation often 
is extensive. 

Diagnosis. — Roentgenologic examination 
reveals capsular swelling, hone atrophy and 
destruction of the femoral head or acetabu- 
lum, or both. Sublnxalion may be present 


tai) 

TUBERCULOSIS OP TIIC KN'EE 
Etiology and Palholog.v.— .Tuberculous 
infection of the knee joint i» alwnjs sccond- 
arj to a primary lesion msoKing the lun^s 
or Uiegastroinlcslujal tr.act. Tran<jni«?jon t^o 
the knte joint is through heinalogcnous 
channels In children the bnclcrlal cnibolii» 
lodge in the cpiphj'^eal cartilage fomiing a 
loc.iUzcd tubirck. Thi.» focus increases bv 



Up 200 TuIktcuIo'is o{ tUc tiphl Up of fisc )r»r»’ «l«r«lKm t>, recnlgrnocram ina<k Iwa j-rtM *fUt « 
fosiao oppnlioo 


A positive diagnosis is established b> asptri- 
tion and in some cn^cs bj biopsj of the dis- 
eased area. 

Treatment.' — Loc.il treatment consists of 
immobilization of the joint in a ^posUion 
favorable for function after ankvlosjs of the 
joint. Tr.iction, casts and splints arc u«c<l 
extensively. Tixation of the joint bv ojhti- 
lion is the proccthirc of choice of manv sur- 
geons, ns the ankylosis of the joint i< more 
rapid and prolonged rccumbcncj, isavoMleiJ 


progTcs'lvc dcslriicliou of iKinc and enters 
the knee joint by cxt<n<i<>n along the cnj>- 
siihr stnicttircs or directly through the ar. 
licutir tissues ^^^lhiIl the joint the synoviij 
resjKinsc is that of irritation A sjmovilis is 
present as is indicated by the {n(rrr.ise of 
svnmial fluid, normi! lindm.nrks of the punt 
arc lo«t and the svTiovia l>rconHs llnrl.»’nc«l 
and sluddctl with luberchs Pannus forma, 
lion covering the nrticuhif surfaces is com. 
mon. 
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Symplomatoloffj*. — ^The joint disability 
parallels tlic deslruclion of the various joint 
structures The muscles of the thigh are in 
spasm and soon show signs of atroplix. 
Active and passi%e motion of the joint is 
painful. Ilocntgcnograms re\eal the loca- 
r tion of the destructive process along the 
epiphyseal line with occasional sequestra- 
tions (Fig 200. a) . Atrophj of the bone ad 
jacent to the joint is present. As the disease 
progresses, destruction of the epiphysis be- 
comes more marked, and abscesses form and 


joint conditions A positive reaction to tuber- 
culin, although not positive proof as to the 
infectious agent, facilitates diagnosis. In 
order to prevent ovcrlrealmcnl of a non- 
tuberculous joint and underlrcatmcnl of a 
tuberculous joint, an accurate diagnosis is 
essential. Tins is obtained onlv Iiy recovery 
of B. tuberculosis on aspiration or biopsy. 



Fig 207 — llwj grafts {A and B) of catiwllous 
Lone are refleeteif from the anlernlateral and postero- 
lateral Bspeels of the RTcnler trorlianlcr The periosleal 
ami muscular attachments of tliese grafts are sot dis- 
turbed \ massive graft including the grrater tro- 
chanter. lateral surface of the neck and a portion of 
the cortex of the shaft is removed by coaverpog cols * 

extend along fascial planes. The polilcal 
lymph glands increase in size and nmy break 
down, forming sinu«cs. 

Dia^osls. — ^The earl.v clinical picture of 
such a condition in the joint cannot be ac- 
curalclv difforentiated from other tjpes of 
infection without sptcific data In a child be- 
low the age of 'K years, the reaction lo 
tuberculin is significant. A negative von 
Pirquet or, better, a negative intradcmia! 
tuberculin lest (ifanloux) is useful inrultog 
out tuberculosis in otherwise questionable 


Fig eOS— The trochanter graft i* tunml end for eutl 
and shaped for maximum contact The rorlicat portion 
b then driven flrmb into the reress on the lilcrni *ur- 
faee of llic Shum Tlic Uiigh is abducted to establish 
firm eonlacl with the graft Tlie osteoperiosteal grafts 
arc firml} sutured over the free end of the massive 
trochantenc graft, and the wound b cJaii'd without 
drainage * 

aidetl bj guinea-pig inoculation, or by die 
identification of the luliercle in the involvctl 
tissue. In adults the clinical picture is of a 
low grade sj'novitis of a progressive n.ilure 
The onset is insidious, the swelling is ntarkeil 
but redness and pain except on motion arc 
noticeably absent. Ilocntgcnograms show 
lionc nlrophy with or without destniclion 
of bone. 

*J Done k Joint Surg 15. 


TUB! IICHIOSIS O) lllr BONF^ AXt) JOINTS 
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Local rest of the joint is important ami 
m'1% be accompli*! ed b\ the use of splints 
casts and braces \\it!i this regime arrest 
of the di«ca<c process is faaorible but ex 
tremeU slow ^^lth the most sati«factorj 
progrcs^ healing of the lesion with the pres 
craation of u«eful motion is the exception 
rather than the rule as aerified in the treat 
ment of joint disease in adult* 

Operahotia to aid the proces^ of inkalosi 
in adults arc well accepted and widiK cm 
ploaed but in children the opcraliie coiir e 
lias been less faiorabli rcctncd most siir 
gcons preferring the prolonged fixation jii 


at I opi>eT ent of the fabia is ren30>ed amt the »rm 
luMr rnrtiLiiT* are Moseef The denuded snrfarM of 
tl r fen If an 1 1 1 a arc alleml t > correct any dc. 
fonnit% V niottvse vs tf ctv cot vn the femur amt tilaa 
to receive tie patetin nlirh is used as a irraft After 
the art cular cartilasr* 1 as been removeil tl e patella i 
placed in the recesses of tl e femur and t bm an ! 
locked into pWc bv exlcns on of the jO nt 

Tl c crucial and collaleml 1 (raments are not i!i«> 
lurbed an I no attempt w ira le to remove pall ot p 
synovia The incis on is closed aitl out dra nap; and ■ 
sp ca cast nppi «1 <*0 depces of flexion being de« r 
able in a lults In cl il Iren full extension of the knee t 
dfs reil because of poss ble jiell a tl ro jph the cp ph 
>-si3 Farly we cl 1 Ijcsring is pern iUe<I Bony otuon 
occurs tn a 1 gh iierccnlage of cases m six or nphl 
months 



plaster splint or bnee during the period of 
growth 

Surgical treatment is directed toward the 
establishment of a bon\ nnkxIo«is of the 
knee joint Of mans difTtrenl procctliires 
suggested md used onI\ tiu knee fusion of 
Ilibbs will In described bere 

A to im quet i-s ased for 1 emostas » A curvol me s n 
IS made across the anterior aspect of the knee y> nt 
exten I ng from the lateral ■ irface of ll e med al femoral 
conljlc across Uc renter of the patellar lenlm and 
ihn igh to the Inleral aspect of the Literal femoral 
con ble The sk n flap is lumol uf from the anterior 
turfacc of tl c patella The inn on i« then cameil 
ll rou^h the aponeuros « rapsiile an 1 patellar tendon 
to pern t 0 e complete upwani rotJil o j of the patella 
The JO nt il flered Tl e art ci Nr curl Lice of ll e fern ir 


TUBERCULOSIS OF THE ANKLF 
Ttilitrciilosis of liic inkic md larsii* i* 
less frcqiitnl thnn tubirciilosis of the spine 
lup and knee but more frcrjucnl tlnn in 
\ohcment of the joints of the upper cttrenii 
lies Stno'nl lluekinmg is marked nbscf^* 
formation with subsequent sinuses frequcutlj 
occurs RoenlcenoCTims show destnicli'e 
lesions of the bone with loss of joint spic^ 
The diagnosis is \erifie<l b\ means of ciihurc 
and guinea pig inoculation of aspiratctl ina 
tcrnl Treatment consists of prolonged tm 
mobiiiauilion in n phstor cast or brace and 
opcnlis e nnk\ losi* In rare n<es amputatioa 
IS nwbrnteil Ankxlosis with the foot iii good 
|H>silion IS llie most desirable result 


sTmcDEroiiMniEsorTin spinl 


TUBcncuLOsis or the snoui dfr 
Tuberculosis of Ibe dioulikr rn-iv be the 
dry (canes sicca) or the moist lepe The 
disability IS great fccau«c of the usual ad 
ducted position of the humerus Diagnosis is 
established hj means of clinical cy:nmmalion 
the charictcr/stK. changes reiealtd by roent 
genogram and aspiration or hiop«\ Treat 
ment consists of promoting ankylosis with 
the humerus m a position of GO degree nb 
diiction 

TDBEUCULOSIS OF THE ELBO^ 

A tuberculous elboM bears the best prog 
nosis of an> joint for healing with some 
useful degree of motion raation at right 
angles with plaster or a sphnl is indicated 
Operative fixation should be earned out in 
resistant cases 

TUBERCULOSIS OP THE B RfST 
Tuberculosis of the wrist may be pnmarv 
m the wrist joint or secondarj to disease of 
the carpus or metacarpals The di ease 
spreads rapidly lo tlic carpal joints and ad 
jacenl soft structures and the disability is 
great Prolongetl fixation with the ham! m 
30 dtgree extension is indical(<l I xoision of 
the carpal bones gives fivonbU results 

FnEMOvr A Ciianoleh 
RcrenrNCE 

Hama It I., and Coullhnrd H S Tlw Progn»» in 
Bone and Jo ot Tuticrculos* An tnaliw of 
Besutls of Trcatn enl and a Con* ImUon "f 
Factors BTiich Influence the End itesuft, / Booe t. 
Joint 'lurg ei-SS® 1042 

STATIC DEFORMITIES OF THE SPINE 
As m other parts of Ihi vkikton there 
a group of deformities of the spine gciicralK 
known as static deformities t c developing 
under the innuenci of \vcn.hl bearing To 
these belong a large part of tlu nntirojKi 
tenor deviations or kv pholordoscs and of 
tJie lateral curvatures of the spine or <colio 
scs All one can sav to juslifv tlie term 
static' IS that gravitational -tresses pHv 
a major part, it cannot be the sole nor tin. 
tiUuuate cause of the defect since gravitn 
tional stresses are iiiiivcrsil wliik the rt 
spon-c of the sjime to these stresses bv R« 
suming a dcformilj is oxccpli mal and fienct 
pathologic 


as 

The inochanica! function of the «fjune is 
that of (1) a sustaining rod mamtamiiig 
the upright iHisilion and carrvmg its weight 
(2) a po t of anchorage for the powirful 
muscles of the shoulder and pelvic girdk ns 
well ns of the trunk (3) n buffer spring re* 
cciving and dislnbuling in rapnl and en<ness 
scqtienci innumerable jars and jolts associ- 
alcd with the dvmmie function of the Ik dv, 

(4) A casing of safety for tin ikhcatc nerv- 
ous structure within the spinal canal and for 
the periphcml nerves issuing thtrefrom and 

(5) an organ of great flcxihihtv sub cr\ient 
to the motor fimclrons of Iht whole bodv 

In anv of these ineclnnical functions or in 
anv combination of them the spmt maj fail 
because of some iinderlvmg lotvl or gcmral 
causes Tailing as a sustaining rod from 
ncakm>s or msu/Rcicnev of the miiscufitiirt 
which supports it and which controls it- jkj 
silioti It will assume an antcroposlcnnr or 
lateral curve railing i-n biilTcr spring in its 
function of v\ eight ihslribulion it will can o 
secondary rlniigcs in the bodies mid di ks 
vrhich often result in the total loss if the 
elasticity and of much of the fitsiliililj of 
Uic spmt Tailing n« a -afe casing for the 
nervous structures it mil cnu«c irritatioii 
or suppassion of motor and <ensor\ im 
pulses and finallv failing in its Ilexil ihtv 
It must ntcessanle detract from the motor 
function of the entire 1 ody 

MTinl causes these various functions In 
fail singJv or in conibiinlion’ Jt is mo i jni 
jiorlnnl for the management of the patient 
to establish the underlying condition leading 
to the functional failure of the spmi fin re 
ore of course dcfinilclj localirul pathologic 
lesions which kai! to spinal deformities 
IiiIktcuIosis of the vcrlebric oslixunjelilK 
trauma and malignant giaiwlhs Rut the 
group under considerati hi in lln- clnpler is 
the one in which the spinal ih fortuities arc 
nssumcvl lo be due In a general eause litre 
(ofore It was rieces'an lo Im «ati«//e<l with 
such meaiungkss terms ns “hahitinl in»uf 
ficiem' hut with a beltir un krslandiiig 
Iht iindtrJvmg causes In come more Inngd )» 
»nd then art being rt'cognirnl such rondi 
lions ns consHtutioml hvq>opIasns earlv or 
hit riekits tkyclojmipiilal growth dutiirh 
flurts regros ive ami drum ratne ehnuKcs 
of the vertcl ru and tli-ks myTsthmin ami 
pariUtie faetor« etc., a- tiid-'rlving r a-nn« 
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for the mcchinicil fiiliire and the subse 
quent deformities of tlie spine 

Tlir AbTtROl OSTERIOR SPIN \L DE- 
FORMITirS K’tPHOSIS (HUMP BVCK) 
LORDOSIS (SM RACK) AND 
THEIR COMBINATIONS 

The So Called Static Malposture — 
Dcfimtion — \\ hen is posture ibnormnl? Pos 
tiirt must be defined in terms of the reli 
tionship of the line of griMtv to the hnd 
marks of the human bodj and not as is 
conimonlj done bj the relationship of the 
boch parts among thcm‘!el\es In a normal 
upright stance the line of graailj rising up 


diaphragm being most fa\orablj balanced 
for respirator\ function the narrow back or 
camnorous tjpc (the slender anatomical 
Ijpe of ^^^lhs) with a long narrow chest a 
small costal angle and n tall slender long 
bod> often with high palate and hv'pcrtro 
phied tonsillar and adenoid ti sue and the 
broad back or herbn orous tj pc (heaa \ anat 
omic tjpe of Willis) with a large heavy 
skeleton a wide costal angle n high dia 
phngm hcaay flat and broad acrtelirae a 
short lumbar region a broad and deep ab- 
dominal ca\it\ in contrast to the former 
group the fifth lumbar aertebra is sitinlcd 
low lictwccn the iln the sacrum is more per 



in front of the ankle joint and close to the 
knee joint axis intersects with the spine at 
the lumbodorsal and ccrMcodorsal leads to 
reach the mastoid process In abnormal pos 
ture or malpostnre this relationship is 
changed and the line of gra\it\ isdeficcled 
usualh behind sometimes in front of the 
normal points of intersection there is n rndt 
cal change of the graaitatioml stresses 
Ihrotighoul the bods and hence al«o a com 
plclc rearrangement of muscular and bga 
mentous resistance against grasila 

Clojsificaiion — Goldthwnte distinguishes 
three anatomical tapes the norma! tape 
avith modcratcla rounded thorax and high 


pcndicnhr and the mohihtj of the lumbar 
spine is rather restricted (Pig 212 a b c) 
Tyjea of lifalpoature — a Prom the nor 
mal tape deaelops the round upper and the 
round hollow back The former represents 
a relaxed position the shoulders dragging 
doovnward and forward and the pelaas be- 
coming more horizontal * e the angle of 
inclination is lessened The line of gnaita iS 
shiftcrl backward In the round hollow I ack 
the kaphosis of the upper trunk is rccoaered 
ba n compensatora lordo is so that the line 
ofgnaily is little deflected This tape there- 
fore approaches phasiolo"!'' limits (PJg 212 

rf) 
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b The slender anatomical tvpe produces 
the flat back, the body is carried backward 
hr hjperexten^ron m the lumbar region 
makmjr a sharp cur\c at tlic lumlio actal 
lerel Thclincofgra\U\ is defliclcd -^trongK 
backnard, in the round back of this t\pc 
there IS a total posterior curse with the ctr 
ucal spine m strong lu-percxlcnsmti to bring 
the head into the line of a ision The pcKis is 
horizontal the hips are In pcrc\ tended and 
the line of grauti shons )e«s backward de- 
flection (Fig 212 e) 

c In the hca\j anatomical tx^pc there 
also dex clops a round hollow back as in the 
normal t^pe xxilli jncrca«ed dorsal Ki^pbosis 
and lumbar lordosis but llu pcJxis retains 
ils norma! position (Fig 912 /) 

Malposturc and Visceroptosis — Here 
one deals pnmanlx with a di liirlmicc of 
the thoracic and abdominal balance dtic to 
the xxcakness and rclaantion of the inu«e!cs 
of the abdominal wall and of the pclxic floor 
In ncccssarj sequence a malpoxlure develops 
in xThich the upper portion of Iht trunk is 
throw n backxx nrd licetcrsa postural anom 
ahes acquired m joulh arc xerj apt to pre- 
dispose lo Msccroplo«is Statistics show that 
m children the incnlcncc of m ccroptosis 
with malposlurc is great 

Rachitic Kjphosis — ^Thi^ conditum is 
tlie remainder of the plixsiotogic antcroiws 
tenor curve of the newborn but because of 
the weakness and relaxation of llic mnsefos 
of the back and Uic softness of the l)oncs the 
erection of the spine is not accomplished 
Ulicn a child stands up an attempt is made 
to compensate the low dor«al rachitic curve 
b\ low lumbar lordosis so that the Ivpical 
malposture is that of a round back or round 
hollow back 

The nature of the deformilx is revealcil 
bx rachitic stigmas Tlie thorax com 
l>re«scd from side to side so iji it the nnlcro 
posterior diameter of the client cxcccvls the 
lateral one (Freiberg) Owing to the long 
conluuiwl forward fltxion at an carlv age 
there arc marked secondarx rachitic changes 
of the thorax mo t freqiicntU pecUis cxca 
\atum or funnel chest, then the slrrnnm is 
diprtsscil the lower nbs flare out ami in the 
lower thoracic region the lateral vliamctcr 
exceeds the nnlcrni>oslcrior (Fig 21J o) 

Malposlurc in (Ktcochondrflls Defor- 
mans Vertebrae— It was bcbcvwT that this 


condition is due to a definite dislurlnncc m 
the ossification process of the xcrlebrnl 
epiplixses or xcrlcbral epiphxsilis (I)eln 
have Schiucrmann), winch becotius n|>- 
parent about the twelfth xcar of life 
Schmorl s mx tsligalions and those of Jus pu 
pits and followers however indicate that the 
disturbance m (he growth and form of the 
xcrttbral bodx is dm. rather to changed re- 
lations between the bodx mul tin inlcrxcr 
lebral disk the nucleus ptilposus often hcrni 
aling in smill noiltdcs into the soflenotl 
vertebral sjtongions substance (‘^chmorls 



Fg 313.—^ Pad tek^plios* b nial{<n«ture tn estm. 
ehordftt* h’tarman* 

no<hil<s) The rxsull ti an anl<rofK>«(crior 
kvphosis ns an expres lou of an ex tgg< rated 
pjivstojogic curve nml iheverlthrai Jh'toihi. 
more or less wedge «ha|>cd (I ig ‘*1 i h) 

CaUi diseribtd a locali/nl afTirlion of 
disturbed enihondral ossifievtioii of tin* 
bodx and the Inltcr appears fragmenteil and 
Us outlines blurred It is followtd bx a | rtw 
ess of reparation and tmls up in a weiEe 
shapial deformation of one or two xirtibrar 
This condition is obxerxctl at a niurh earlier 
age 

Tht clinical sMnploms of o tc<»e!iondritis 
wrtebmr are fatigm Imckachr pain in the 
limbs and (enderm-ss of the spinous phM'rs'es 
oxer the invthrtl vertebrae In the cirhfr 
form there arc sometime? mght mr« an I 
mw*c!e «pa*m* 
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Treatment of Anteroposterior Defer* 
mitics — General — The immirx objcctucof 
i,(.neral IrcTlnitnt is lo mipro\i. the under 
King conslitutioinl condition Thia is car 



rted out bs such local mca«urts ns rtmoxal 
of tlic tonsiK and adcnonK <o as to dc\clop 
free upper nir pa sages and an cflicicnt res 
piratorj function and In a general hvgienic 
rtf,»mc including recommendations for an 


shoulder girdle bs appropriate eacrene*. 
(Ixisctt) Thee arc taken both m a slandiOf, 
position and King doun 

In ll I correction of dcformitj c’lcrci es 
plij an important role in de\ eloping and 
maintaining the mu'cnlar lone whicli i^ n 
safeguard against progrt««ion e^pccnlh 
when a noticeable degree of a nccroplosis tie 
companies malposlurc Such special thoracic 
and abdoimmi c\trcncs are of greate«l a alue 
Tlic beneficial clTect of this tape of gaan 
nasties is Iikcvai«t acre caidtnl in jialicnts 
aaith rachitic maIpo<«lurt iiul is less so in 
those avith a parala tic or arthritic back 
ground 

rorrection — For the actual correction of 
the alreadv dca eloped deformity exercises 
and ina«iagcs important ns Ihea arc arc 
usiialK not sufficient In more sea ere eases 
the question of more forcible correction hr 
corrective casts mu t be considered loaaliat 
extent IS this possible’ This is a question 
which must be answered avilh due rcganl for 
the tape of tlic deformity the rigidtla of tl e 
curve Its duration and the age of the pa 
tient The single curve in the fiat ond round 
back is more amenable to gradual correction 
ba means of a cast than the double curies 
of the round hollow back where improve* 
mcnl IS more apparent and usualK due lo 
the devclopmncl of counlir lurvcs TeUons 
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open air lift tomes and an adequate diet m technic follows this jmint ba first nbnlishin? 
orilrr to ru t tl e con tiliilionn! re i Inncc the lumbar lordosi's m a cast put on m strong 

Prop} yhiti — The proplialaxis of the ilc forward flexion then tlic dor nl kaplo^is H 

formila is l)a<c<l principalK on inu«clc dc- corrected ba bending the trunk I ackward 
aelopnunl c«pccialK of tlic back and over the upper edge of the cast Naturally 
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clnidrcn under si\ or eight years of nge with 
a more ficviblc ciir\c usu^!l^ rnchitic ire 
belter subjects In the prtpubtnl age cs 
ppcialK ni the osleochondntic type of mnl 
posture, it must be remembered that he 
cause of its anntormcnl change the deform 
Its “sets” rather carl\, and b\ the tune the 
age of fourteen or «i\tecn \carj, is rcacfied 
rea) anatomical correction is aery diffictilt 
(Tig SU) 

Symptomatic — Supports must Im worn 
such as reinforced corsets with shoulder 
straps in milder eases or steel braces m 
more severe cases during the period of mus 
cle development ami after torrcclnc cast 
treatment until the period of convalescence 
The reasons for this treatment art twofold 
First the subjective svmplonis of fitiguc 
and bach pam demand special support, sec 
ond the development of muscle tone so im 
porlant in the treatment must not be 
jeopardized by leaving the trunk imi«clcs 
without safeguard during the criltea! periwl 
(Fig 215) 

TIIE LATFUAL DEFORMITIPS OF THI 
SPINE SCOLIOSIS 

^^llc^ under certain conditions the nor 
mal equilibrium of the spiiic becomes lost so 
that It is no longer under active muscle 
control and has lost its ability to revert to 
svmmclrj promptlv from any asvmmctncal 
po'»ition, the spinal condition must be con 
sidcred as being pathologic and as undergo 
itig <hforniilion Die iidorwiDg proce<is rs 
bcvoiid volunlnrv control and is progrtssnt 
licmg halted oiil\ from lime to time bv the 
resistance of the tissues— bones ligaincols 
and musclts In the lateral dcforinilKs of (lit 
spine the Slime as in the nnlcropostirior a 
number of diiTtrcnl undctlving causes mav 
be it work which arc responsible for Ibe 
normal loss of muscular control of spinal 
svmmctry and which bad to pcrnnnonl 
literal del inlion or scoliosi'r 

Types — A niimbtr of these cans* s arc due 
to congenital difects m tin arclntcctiirc of 
the spine, in ollicrs mustlr control is lost b\ 
jiaralvsis of the spinal muscles m a third 
group general mtlaliohc changi** which in 
V nU e muscles and bones are at fault (rachitic 
<cobosis), and finnllv as in the anteroposte- 
rior dtfornulv. llurc is nUo the group «f 
eonstilulionnl cause*! tin so cnlleil habitual 


scoliosis to which no definite tangible factor 
has so far bten nssignw! This forms a large 
group simplv btciu-o m «o many ca«o one 
IS not able to rccognire the etiological factor 
hevond Iht vngui assumption of a constitu 
tioiial diJIcicncv 

Congenital Scohoris — -The inorjihologieal 
anomalies arc principally the wedge forma 
lion tlic rudimentary development of singli 
icrtcbrac the c/efts of the arches (the so 
called spina hifida occulta or nianifts(a) or 
other architcctuml disnhgnmcnts of (he 
spint Although (he morphological anom 
alics art scattered over the whole length of 
the spmc the fifth lumbar vertebra is a 
favorite point and a most c/Tcctnc one m 
the prmliiction of rongtnital scolmsjs siurt 
i( joins Ibe free spmc to the rigid pihic 
girdle Simihrlv anomalies of the cervical 
and ijjvpcr dorsd spmc produce scoliostj, 
which often muse nsymmelrus m the sliouJ 
dcr girdle for instance elevation of the 
scapula (Fig 2tC a) 

IlachtUc ScoUom — One miv tlislinguish 
three types (1) a lumbodorsal or lumbo- 
kjphoscnliolic form the direct siquenti of 
the usual low dorsal or lumbodorsal nnlcro 
posterior rachitic curve (2) u combined 
tvpe locahred in the (more often right) 
lumbar region and associated willi an oppo 
site high dorsal curve and (3) the high 
ccr\icovlor«nl tv pc The last one is tlic niovi 
characteristic though not the most frequent 
of all rachitic curves (Iig 2Ifl 0) 

Paralytic ^eobosis is a seqin la of infantile 
paralvsis and should hennticipalctl wherever 
there IS extensive paralvsis of eitlnr the up 
per or the lower e \treniitic*> It follows no 
particular tvpt 'iiicc it eh pends intirtJv on 
the ehslribnlion of paralvsis 

Bihteml svnmictncal paralvsis of llir 
musculature of tlir bark usuallv bads to 
simple lordosis while sMunulncal paralysis 
of the atidommal muscles iisunlU cuisrs Un 
round hollow or round bark tv|H? of nntrro 
jKvsterior diformilv 

In unilnter d asvnmiclnen! parnlvsN of the 
muscles of the l»uk a hinibodor«al or dorsnl 
curve develops 111 the spine Ihrronvcsiiy nv 
H nde jioiiiling to (he found sale 

In paralvsi-. of the iiptur ctlrcnutv nn*l 
f-houbicr girtllc a fcnbosis develops m the 
high ilorval region after nn uitcrval of 
tnlenrv If tin dellod nml biceps Tunvlea 
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ire par-iUzed the effort of the patient to 
abduct the arm by side bending will facili 
tate the development of a scoho«is witJ» 
con\exit\ to the affected side e'ipecialh if 
there is also paraUsis of the anterior ser 
ratus so that the shoulder blade is pulled 
up bj the unopposed action of the trapezius 
muscle (Fig 217 c) 

So Called Habitual Scohosia or Idiopathic 
Scoliosis — This term merelv indicates the 
absence of a definite underlving cause It 
implies a general or constitutional prcdis 
position such as anatomical build and gen 
eral habitus or inherited or acquired weak 


Unusual Forms o/ Scoliosis — 1 The hj s 
tcncal tape is a true contracture a pure in 
clination deformitj and not a true scoliosis 
characterized b\ a total curve vnlh the apcv 
at the Iumbodor«al junction 
2 The so called sciatic scoliosis due to 
involvement of the sciatic nerve is likewise 
not a true scoliosis but an involuntary pos 
lural inclination due to muscular contrac 
ture following back injuries with sciatic 
radiation 

In neither of these tvpes is there a rota 
lion element hence tliev cannot be clas«ifictl 
as true structural scolioses 



ntss or relaxation of the spine and its mus 
culature Insiifficiencj of the spine is another 
term winch is frequentlv used but it has no 
meaning and no concrete tangible pathologic 
factor has as vet been assigned definitelv 
as the cause of this tvpe of scoliosis Recent 
investigations as to llie role of the inlerver 
tebral disk are likelv to throw some light on 
the pathogenesis of this condition Tliere 
are usuallv two tvpes the right dorsal with 
a secondarv lumbar curve and the left total 
tvpe of scoliosis The majority of cases occur 
in females {Fig 217 b) 


3 The so called static scoliosis is the re- 
sult of inequality of the legs It is likewise 
merelv an inclination deformity of the him 
bar spine The mobility of the spine is 
retained and there is no rotation for a long 
time yet a true structural scoliosis mav 
ultimatelv develop from it 

4 Scolioses are observed occasionally m 
spastic paralvsis and m tumors of the spinal 
cord These are also conlraclural forms and 
there is lack of rotation 

5 The scoliosis in tabetic arthropalhv of 
the spine is a true collapse deformitv So i 
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al«o that seen m the osteoporosis of Uit 
spine or m se% ere ostcoirlfintis m persons of 
ad^mced age 

0 Incmp^cnn again n Intirnl ciimlnre 
of the spine is often obscr\etl uhich is a 
simple conlricturc caused p'ls^l^elJ b\ the 
pull of the empjemilic scir accordmj^K it 
shows no rotation 

7 So Called Traumattc Seolto^ts — Of 
grealcj- interest js «eoJj05;3 Inwma 

In the majonU of thc^c cases there lm\i 
been crushes or fractures of smaller \ ir 
tions of the aertebral bodio ind lluir |r « 
esses In the dorsal region it often follows 
a compres-'toit fracture of the si\th to the 
ninth lortcbrae In the lumbar rteion mo I 
cases of traumatic scoliosis are tlm \ > in 
fractions of the fifth himbir \ertil>r» INi'l 
Irauinalic elTecla on llu di'k are often ex 
pressed bj degeneration and «hrmka^.< md 
these maa lead to the habitual assuming of 
an Rsammtlrical position and to final ev»h 
otic dcforniil^ 

Pnthologj — Scoliosis is a combination of 
lateral dcformilj and lotigiUidin il rotation 
Both factors are inherent and nub ihumIiIc 
parts of the ileformitj The lateral ilteialton 
IS brought about primariK either In an in 
clinilioii of the acrlibne igaiii'l each other, 
as in the ]nraUlic tajK of Hailio%i' or b\ a 
side shifting of the bodies ngamsl each 
other as in raehiUc and «ene«ctiit seoliO'>i'» 
The first meclinnism i« c tiled the luchinlori 
and the second the colln(»<e tape Thr first 
is characterized b% a wedge dclunnalion of 
the \ crtcbral bods n ilh the basis lowiml the 
conecxilj, the second In an oblong trape- 
zoid deformation the so called ol li(|«c air 
tebra Later both tapes become elostli 
interrelated as to present one acrltbnl de- 
formilj 

The rolatorj element of cleformila i' al 
wajs present taking place both iii the inter 
a crtcbral articulation i e from serti lira to 
\crtcbra and within the stniclurc of the 
aerlcbra itself This structural rotation is 
often called torsion Both rotation proiar 
and torsion constitute llic rotators deform 
its 

Il IS not ontj the scrtebral bo»Ins Imt 
also the neural arch with the traii*‘Mr«t ar 
licular and spinous irroc'css sshicli taki part 
m llu rotation dcformits, thes are kiiiktd 
agiinsl the s crtcbral boihes the angle open 


mg on the concasc side of the eursc, the 
inlerscrttbral foramen be'conus egg shajud 
with the sinall pole abo to the concasc side 
the fudicle ami arth are thinned out touartl 
the consex surface and shorleiitaJ and thick 
ened toward the concasc surface 
The most sinking rotation tlTetl is seen 
m the thorax Vs a result of llu bickward 
rotation of the bods and Irnnsscrsc process 
on fht eonuv side the nb on that «ude is 
ciirlcil ivauisl Ibt bods nml iirocc'S anil 
biconus sliarpK lunl wbih on tlu concasc 
side it nppiars to be sinlLhid iwas from 
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the scrlcbrac and fialteneil out This pro 
duces in Iht hick llie characteristic costal 
jcojcclion or hump on the ronsex «i Ic and 
the hofioss and fiitmss tn\ the concase side 
In front conscrech, the flat conme side 
nb projects sharpls lateral to Iht sitrnniu 
ssliih the bncklvd consex side rib npjHnrs 
flat <o that the pnijcclions in front nrr re 
Str'ctf In the ihfonmtion of the thorax the 
spinal column h ails nml th< ribs l< IJoir* 
hosreser the ribs an not liiiiig difoniutl 
lis the Issul of tlir spiiu aloni I it abn !>) 
other mechanical factor® the most imiKir 
Innt of sshith is the side i rc«iirc of the 
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miiscics of the thoracic cage and of the ab 
dominal avails 

Proph>Iaxis_^Micn the scohotic de- 
formitj IS developed with the marks of 
lateral and rotation dcformitv and of per 
manent loss of sjmmetn of the spine it is 
with verv few exceptions loo late to expect 
complete anatomical restoration Hence the 
most important aspect of the management 
of the condition is prophjlaxis 
Ifow IS scoliosis to be anticipated and pre 
vented? In the congenital tape one cannot 
ptopcrlj speak of a prcscoliolic stage xet 
there is a long period of latency during 
which the spine is able to maintain its 
equilibrium in spite of congenital archilcc 
lural defects The deficiencj is first indi 
cated bj occasional postural anomalies and 
asjmmctnes and it can at tins stage be rec 
ognizcd and held in check at least for a 
time bj systematic muscle training 
In the rachitic tjpe prophvlaxis is im 
porlanl The prescoholic stage also appears 
in the form of altitudinal anomalies vrhich 
however are rather characteristic anlcro 
posterior curves and sigiufv not so much 
muscular insufTicicnc^ as relaxation of the 
costovertebral junctions and of the inter 
vertebral articulations 
So called habitual or idiopathic scoliosis 
has alwajs received considerable attention 
from the viewpoint of proplijlaxis It has 
been called school scoliosis bccau«c it is 
believed to develop during the 'school age 
some investigators have found as high as 20 
or 30 per cent of all school children afnicleil 
with this functional scoliosis as a result of 
faultj posture However the usual pro 
phv lactic measures arc as a rule belated 
The critical age is between the third and 
fifth jears and it is at this lime that pro 
phy axis should be practiced 

In paralvtic cases it is difficult to speak 
of proplijlaxis Along silent interval usually 
exists between the onset of pnralvsis and the 
first appearance of scoliosis One should be 
prepared for it however in all cases of 
severe involvement of the extremities It i» 
verv difficult to recognize differences in the 
muscle strength of both sides of the back 
Because of the rapid progression of th s txpe 
of scoliosis even the slightest suspicion of 
asvmmctr> calls for energetic preventive 
measures 


Treatment — ^Treatment should consist m 
(1) the correction or improvement of the 
deformity either by flattening the existing 
curve itself both in the lateral and rolatorv 
sense or by developing contralateral conntcr 
curves above and below the original one 
which offset the lateral and rolatorv deflec- 
tions of the bodv (compensation) and (9) 
the maintaining of anv correction or im 
provement cither by a svslemalic develop 
ment of the back muscles or by abolishing 
motion in the intervertebral junctions i e 
by stiffening of the spine 

It IS obvious that different patients wall 
respond differentlv to one or the other of the 
alternatives by which these tvTo objectives 
may be advanced \et before disctis'ing the 
methods the following facts should be con 
sidcrcd 

a In the great majontv of cases the orig 
inal curve is so resistant that attempts af 
correction either by manipulation casts or 
redressment so called will result m the 
development of counter curves until a cer 
lam degree of corrective force is read wl 
before which the original curve will give 
Such a degree of force is usuillv intolerable 
if applied suddenly but gradual transforma 
lion of the curve to a certain point cm be 
expected from lesser and tolerable degrte* 
of direct force 

b In part of the cases the correction mav 
be mainlaincd nctivclv by muscle balance 
such abilitv depends primarily on the dev el 
opment and training of the muscular appir 
alus of the back and on the general disfribii 
lion of body weight m the trunk or in oilier 
words the general alignment the latter 
again depends on the «;iiniciency of sccoii 
dary contralateral offsetting or compensa 
lorv curves established in the ncigliboruii. 
sections of the spine 

In another part of the cases the spine can 
not be maintained by active muscle bal 
ance and llic dcformitv progresses here 
passive support of llie spine becomes nece< 
sarv bv means of external or internal splint 
ing Externa! splinting means braces winch 
arc not satisfactorv as a permanent solution 
of the problem interna! splinting means 
opcntivc fusion or arthrodesis of the <pine 
to this all cases must be relegated wl ch 
cannot bo dcfinitclv controlled bv active 
muscle balance and incvitablv progress in 
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dcformitv and m winch no general or local 
contraindications to operation exist But the 
fortune of the fu«ed 'ptne likewise depends 
on its gonernf alignment Spines which have 
been ‘realigned b\ de\eIopment of counter 
curves hold easier after fusion than «pmes 
with marked disalignment or ov erhang ’* In 
the latter fusion often breaks and pseudo 
arthrosis develops 

The practitioner who is ceeking advice on 
the treatment of scoliosis is likelv to meet 
up with a divcrsilv of opinions among 
specialists which must be verv disconcerting 
botli to him and to his patient The pnn 
cipal reason for IhN is because it is «o iin 
certain what the particular case of scoho^is 
will do in Uie future if loft to its own miis 
cular safeguards w hether or not it w ill v leld 
to manipulative correction and if «o low 
much whether or not if such correction i'. 
obtained it will become more difficnll for 
the muscles to retain the position of the 
spine than it had been before 

Everj thing centers more or less upon the 
self corrective and self retaining power of the 
musculature Thus the «urgoon must first 
of all satisfj him«clf on (he<c iionits I ir t 
IS there a prospect of obtainmp a restoration 
of the general hodv posture bv dc\< loping 
compcnsalorv curves and second is Ihtrc 
a prospect of inainlaiiiing such rccovtrv of 
posture b\ developing and training the 
muscles of llic back m other wonN b' 
active self correction This cannot be «itllc<l 
at first glance during the initial examination 
1\ith the cxciption of severe paraUlic and 
*:evcrc congenital cases in which we know 
that It IS impossible to obtain active 'olf 
correction because of lack of muscle niilerial 
in one ease am! severe ilcfecls in anatomic 
construction m the other most eases and 
cspcciallj those of the static and liabihml 
group will rcrpiirc careful observation for 
at least SIX months before it is docidid 
whether a conservative or an oiicrative pro 
pram should be followed 

fn (hi light of these viewiKiints il i- pos 
siblc to plan a definite program for each 
patient 

1 Compensafton Derofation Treatment 
—The disnb"nment of the trunk ncainsl the 
pelvis or the overhane as it is called eon 
stitutcs a slate of decompensation of (he 
spme as a whole This must be corrected 


first betausc m this siiic Ihc d formilv is 
progressive and there is no possibilitv of 
muscular control Correction can be ob- 
tained onlv hv cst d hshment of adequate 
counter curves above and below the pritnarv 
curve t r in thnnging (he C shnpcil curve 
into an S shapixl or triple curve This is 
done bv passive mobibratioii to^ethir with 
massage and cMrci es ^Mipn Hus <ocjlled 
comiunsatioTi is istnblishod or while it is 
being cst iblishtd attempts nr al o niaile to 
flatten tfic ciirv r\ or ev cnluallv to simn^hl, n 
them out tntirelv if the dvpr<t of ngiditv 



Ic “is— Prarr tii«! m enniiii-u»al ort-«)rn lot on 
Irrnlmr t 


permits Ihisifdm* bv ad Imi. to llu pis 
sue correction of tl c ciirvi b> side licmlmg 
the so tallvil dcrolalion of tin, curves espe 
tnllv of the liimlnr jKirliou of the 'piiic 
This again is done bv pa'sivc rotation of 
this iKirtion of the «pmi through the p<l\»« 
Tie nm<cle di ulo| menl must nlwavs hwp 
vtcp with the relaxation of the spme other 
wise nvusch eontnl will be lo^t and the 
spin* will collap « \ 1 me« iv worn b tween 
tnalmciils to j reserve imiseic tone and to 
prevent fatigue 

Tin compeiJsatJon-eTemtntmrj Irraimeiit 
suIficK m itself in a certain number of cases 
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nameh cases of light or moderate habitual 
scoliosis and mild rachitis but in onU a few 
of the congenital and praclicallj none of the 
paralj tic t\pc 

2 ^^hen it appears that results cannot be 
obtained bj the compensation dcrotation 
method one must use more forcible means 
of correction with corrcctne casts applied 
in certain positions and in graduated steps 
Two methods are to be recommended that 
of Galeazzi and that of Risscr Galeazzis 
is a corrects e cast applied in a fonvard bent 
position with contralateral bending and ro- 
tation of the shoulder girdle and the 'aero 
lumbar portions of the spine Its primarj 



Hg 810 — Correct»« cast in trratment of scolosis 
front and back vieivs 

cfTecl IS m the sense of compensation ciiracs 
leading aceording to the degree of rigidita 
to complete correction {con%ersion) of the 
primarv curses m «onie cases The Ri«cr 
corrcctl^e cast is applied m a recumbent 
position and b\ means of a liimliiclwle 
arrangement one gradiialK obtains sail fac 
tor\ compensation curves and in some few 
cases actual correction of the pnmarv curve 
All cases m winch sati«factorj compensation 
cannot be obtained bv the so called compen 
s-ition method should undergo cast corrcc 
tion These include the more severe cases of 
the habitual tvpe the more severe rachitic 
scolio'cs the older congenital deformities 
and late ca«cs of piralvsis which have pro 
grossed to marked structural dcformilj 


3 ^^hen it appears that compensatorv 
correction br counter curves can be sat^ 
factonlv obtained bv one of the mcUiods 
prcviouslv mentioncel but that correction 
cannot be maintained bj active muscle bvl 
ance that the spine is unstable and that 
progression of the deformitj is therefore im 
mincnt it then becomes neccssarj to secure 
the spine bj arthrodesis or a fusion opera 
tion provided there is no contraindication 
of a general nature to operative interven 
lion Ihis tvpe of correction is ncccssarv in 
the majontj of cases of paralj tic and of con 
genital scoliosis and the more severe forms 
of the rachitic and habitual tvpcs However 
there are a great number of eactplion eomc 
patients especiallj those with severe paral 
jsis arc poor operativ c risks mothers the 
operative intervention ma> be balked bv 
great technical diHicullies for instance m 
cases of high cerv icodor«al rachitic scohosi* 
The operation of choice is a combinnlion of 
the llibbs and Albcc procedure used id tu 
bcrcuiosis of the spmc the fusion bone 
bridges and chlp^ and reaming out of inter 
vertebral articulations is further supported 
b} longitudinal tibial or nb grafts placed on 
the arches into the concavity of the curve 

4 '5\hen it appears that neither correction 
nor improvement can be obtained to anv 
acceptable degree bv means of compm ilion 
curv«i and that the spine cannot mnintain 
itself bj active muscle force in whatever 
condition it ma> be either the patient 
should be placed in a brace for an indefinite 
lime certamU until lit attains full growth 
or an operation should be performcel In the 
latter case however the outlook for main 
taming the vpine in its proper position and 
preventing further collapse is not altogether 
certain as in manv cases psciidoartl ro<iv 
develops m the fiiiod areas cspccialiv in lie 
lumbodorsal region under the stress of the 

overhang of the bodv As a rule tie 
greater the general disalignment of the 
bodv iht i»oorcr ll e chance that IIk fusion 
will boll The most severe and intractalk 
forms of scoliosis of all tJ^)cs nnforlunatelv 
a considerable percentage of dl ca«es of 
scoliosis when ihev come under the ph} 
sicmns observation belong to this group 

This short outline of the Ircaimenl «crve« 
to emphasize the all importance of t e 
earliest possible recognition and timclv pro- 
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phvhxis of scoliosis Until thc«c \itnl facts 
Jja\e bccouit gcncnUr apprccnletJ there k 
not Iikclv to be aii\ real pro_rc‘is m llir 
nnmgcmcnt of cases of scoho^is 

A Steindler 

ACUTE SUPPURATIVE ARTHRITIS 

(Sepitc Artfinti^ Vyoqemc ArthrtUs Vyemta 
of Jowis Pyarthrovs) 

Etiolog> — Acute siippiiralne arthritis is 
an infection of a joint caMlj and its con 
sliluent structures li\ p\oi’cnic organiams 
Tlie^'C organisms as a rule arc either Staph 
\lococcus aureus or one of the more comnion 
pathogenic streptococci occasionall\ lhe\ 
are pneumococci, meningococci or other 
organisms 

In manj instances a primary focus is not 
dcmonstriblc but it is assurmd that the 
tonsils or «omc oilier similar focus is the 
ource As a rule however the orgam^m is 
eirricd in the blood strtain to the joint from 
omc region of acute infection d«<.wht.rc In 
inanj cases this focus is a furutick a region 
of cellulitis or an ulcer Mtrmigococcal ar 
tlintis and pneumococcal irthriUs as a rule 
occur in the course of di«cascs cau cd b> 
\cis«cria mtracellularis (the cin«e of tpid 
cmic meningitis) or the Diplocotcus pneu 
nioniae riiire arc however iMjlaltd cases 
of pneumococcal arthritis, not a< (Kualcd 
with pneumonia and reports have been 
of }ii ^ihich mcjpuj^ocorraJ ar 
tlinlis preceded the on*ct of dthmtt tpid 
emte meningitis Aii\ or^-ani m cap ilk of 
causing infection m the liuinnn bmlj iiiav 
it limes cause suppurative arthritis. This 
tape of arthritis is i frequent complication 
111 the course of scpliLcmia and of acute 
hattcrcniia of various sorts 

riicri an eases in which direct extension 
lakes pUcL into a joint from a luighbonng 
focus of inftclioti such a« a furunok or a re- 
gion of cellulitis near the knee joint \MHn 
wounds involve joints or when coni|»ound 
fricturcs oc'ciir joints maj bt inv rd«l In 
iiifcclmg mirro-organisnis O Icomvclitis 
pirticularlj cpiph>silis often inav lx com 
phtaled Jiv supjniraljvc nrtlintis'’ 

Pathologj.— The extent of tlx pathologic 
clntigL dcjicnds on '•cvcral factors (1) the 
viriJlnicc of tlx ran ilivc niJcro-organt«m 


(2) the resistance of the patient to that 
micro-organism and (3) the amount of prt 
ending injury to a joint either h\ median 
lea! forces or disease before infection lakes 
place 

Pheinjster dernonstMled that cartilage 
niaj be rapidlv dcstroved when incubaict! 
Ill pus from pjogenic ab«ces«cs The grrevs 
npjicarancc of the cartilage vvhen mfttlion 
has developed in a joint vanes somewhat 
with tfit stage and the sevmlv eif the uifec 
tioii However fairU earlv the cartilage 
hecomes almost the consistLixv of jelK 
lo cs its pearly Iran luctnet and biaximes 
opaque In mon SLVifc casts it mav be al 
most completely destroved within two or 
three dijs In kss severe mfectinns the 
process IS much slower ‘'oftciiing of the car 
tdage IS of till grtalist imjiorlancc m dclir 
mining the restoration of function With 
softening of the cartilage begins the ntliial 
invasion of the substance of the cartil igc bv 
polvmorpliomiclcar ncutropluls and liv the 
V irions cells engaged in rtjiiJr following in 
fcclioiis With healing a scar txsuc l>p« of 
replacement takes jilacc so that Tibrocir 
tilagc la present m place of hv iline c irldatt 
llic pitlioioi^ic diangts ni tin svnovial 
meiiibrnnc art simihr lo thoM seen in niij 
st«»n% immirnne that is exudation with 
clotting of fibrin on the surface of the mem 
brain llu loiiniig out of jiolvmorpliunu 
clear kukocvlrv into the joint and into tlir 
inenilirant itself and tlx appianiuo ed the 
usual dements of inilamin itorv li six re ic- 
tion follow 

The capsuk is not invoked in manv 
cases ^\Iicn It ilots btcomo involved dt 
struclion of llu cajtsiik takes j her vijlh 
slow repvir ns in any hgamentons infection 
Ihe Ixme adjacent to the joint niny Im- 
comc mvedvid am! jiro! alilv docs become 
involved m all eases of soere inftttion tf 
a joint Ihe interlnlueul ir sjans m tlit 
cancellous lioiu I ccejme filhal with jwdv 
niorp! onuelcar kukoevtis amd iti tlx more 
severe case's actual mcrotic jKirtions mav 
appcir with vubtijmnt *.rqix<tntion nud 
tvlension In ra«rs of ncnti vjiphv iti' with 
imolvenieiit of joints the entire cpflivMs 
ofltu iH-cemx* ncenvtir an I evrntinlU form' 
a s«HK strum vehidi tnixl l.c r«niov«il 
<>v*rnplom‘! and Diagnoxh — Thr 

common sviiij tom of aniit »up|Mrativ< ar 
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tlmlis IS pain in the region of the invoUed 
joint At first this pain maj be noticed onij 
on motion of the joint but as the disease 
progresses the pain becomes more se\ere 
and as the capsule of the joint is distended 
pain may be constant and usuallj is verj 
se\ere ^\ith the advance of symptoms anj 
movement becomes exceedingly painful As 
sociated with pain is a limitation of move- 
ment and muscular spasm Swelling usually 
follows and advances fairlj rapidly until the 
capsule of the joint is fullj distended Red 
ness mav appear on the surface of the skin 
although m the deeper joints such as the 
hip joint this is bj no means a constant 
sv mptom 

Besides the localized sjmptoms general 
reactions of more or less seventj are usuallj 
seen There is usually a general febrile reac 
tion varjing from slight to very severe 
Malaise chills sweating and the other 
sj mptoms usuallj associated with febrile 
reaction raaj be noted 

The diagnosis of acute suppurative arlhn 
tis is m most instances fairlj easy to make 
Most of the jomts of the bodj (the hip is 
a notable exception) are suQiciently super 
ficial so that the localizing sj mptoms and 
signs are faiilj easily detected and as a rule 
are castlj recognized 

In diagnosing anj case of acute suppura 
tive arthritis one maj expect to find svvel 
ling which obliterates the normal contours 
of the joint increased local temperature in 
creasei) Uwd m the jrunt or thjchejjjjig nf the 
lining of the joint It is important to deter 
mine the presence of fluid Muscular spasm 
causing limited movement is always present 
to some degree There may be redness of the 
ov erlj ing skin particularly m cases in which 
cellulitis exists Deformilj is usuallv present 
and is caused by the muscular «!pasm which 
ho da the joint in a deformed position Usu 
ally this position is the one of greatest com 
fort and is different for each joint A Icu 
kocjte count is important In suppurative 
arthritis the number will be elevated and 
the percentage of poljmorphonucloar leuko 
cytes will be definitelv increased From 
10 000 to oOOOO leukocvtes per cubic railli 
meter of b’ood are commonij found and 
much higher counts are often made Theolher 
important diagnostic test is aspiration of the 
joint with removal of «omc of the fluid A 


culture of this fluid should alwajs be mad^ 
in order to determine the causative agent 
^^ith this point settled one often can decide 
on the course of treatment and maj be ablt. 
to predict the outcome more accuralelj than 
without this information 
Acute suppurative arthritis maj be con 
fused with several other conditions One of 
these conditions is ostcomjelitis involving 
the diaphjseal ends of bones another is 
epiphjsitis Confusion is particularlj likclj 
to occur m those cases m which the mfec 
tion lies so close to the joint that effusion 
takes place within it because of the irritation 
of the sjnovial membrane, but without 
actual bacterial invasion Acute suppurative 
arthritis m its earlj stages maj be confu«ed 
with post traumatic or infectious acute svno 
vitis that IS confined to one joint In cases 
in which there is anj uncertaintj between 
these two diagnoses aspiration and evamina 
tioD of the joint fluid wath culture if ncce 
sary will supply the neccssarj information 
Hemarthrosis either as a result of trauma 
or as a postoperative complication mav be 
verj confusing at times A hematoma often 
causes a sharp elevation of temperature but 
again the final diagnosis can be made bv as 
piralion Chronic infectious arthritis rnrclr 
is confused with acute suppurative arthritis 
Rheumatic fever is sometimes difficult at 
first to distinguish from acute suppurative 
arthritis but the course of the two disease^ 
IS entirely different Rheumatic fev er spreads 
Xrom ^ojuot Jo jomj and there ju: jqo jesidual 
change in the joints Occasionallv bursitiv 
particularlj verj acute bursitis with marked 
swelling and pam mav be difficult to dislin 
guisb from acute suppurative arthritis ks 
has alreadj been indicated the signs of m 
vehement of the hip are not so easilj de 
tccled and a wide varictv of conditions m 
eluding osteomyelitis of the pelvis rau't bo 
distinguished from acute suppurative arth 
nils of the hip A pelvic or p<oas ab ccss 
with resulting flexion of the liip and occa 
sionallj appendiceal and renal infections 
maj produce confusing pictures 

Prognosis — ^The prognosis m acute 'up* 
purative ^rthritis is variable Formerlv m 
the more severe fulminating tv pcs of mfec 
tion particularlj those accompanving sop* 
ticemin the danger to life was grtat 
the improved methods of chemotherapy the 
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danger to hfe has been greatU reduced 
U/tJtout modern chciiiothcrapj (he tondt 
lion must be regarded as serious m mans 
eases some articular function is lost as a re- 
sult of the disease If function is sextrtlj 
unpaired and slight pain persists on motion 
It is to be hoped that complett anhiJosis 
cacnlunlK will result because this produces 
a stable useful limb prosidcel nnkalosis has 
been produced with the joint m the position 
of election I ollowmg loss se\cre tjpes of m 
fcction normal function usunlU is restored 
Treatment — Treatment todaj should 
start with the use of penicillin if available 
Reports from at! avail dik sources indicate 
that if organisms sensitive to ponicdhn llicr- 
apy are the causative agents good results 
will be obtained bj the use of penicillin De 
tails as to administration of penicillm arc 
not given here ns thej art available else- 
where m the volume Lyons noted that sup 
purativc arthritis responds dramalicallj 
Penicillin may be injected directly into the 
joint or mav be administered mlravcnousK 
or intramuscularly Dawson and Ilobbvsug 
gested tlic injection of 10 000 units daily into 
the joint for three day s 
IS pcniciIlm is not available sulfonamides 
may bo used during the acute stages One 
may inject an 0 8 per cent solution of <ul 
fnnilamide into a joint but it ts not rccom 
mended that other types of aidfoiiamidos be 
injected into a joint Usunllv one eiepends on 
the oral admuuslration alone In cisos m 
which chemotherapy has not been employed 
or m which the response to this tyjic of 
thenpv lias been unsati'faclorv surgical iii 
lervcntion is mdicatcd if after several days 
illness ajointcavitv is distended with puro 
lent malenal The tvpc of drainage and 
the situations of incisions for drainage vary 
somewhat (I ig 220) In i,entral U mav be 
Slid that incisions into joints should l>cmadc 
in the area when the joint lies do esl to the 
skm Usuallv in such areas the eapsiilc is 
wcalcst and distention with flin 1 will be 
locahzetl there Thus m the knee joint the 
lateral pockets of the subquadncops iwiicli 
\m 11 be the fullest and most easily drimcil 
riie sinie is true of the elbow wlicrc fiiflncss. 
will be dilcctcd on either side of the olcc 
raiion In iJic ankle one of the following 
area? is most freqmnllv used for approach 
ing the joint the region nntirior to the fib 


uli the. irea between the anterior tibinl 
tendon and the internal malleolus or the 
area posterior to the pcronci! tendons At 
lilt shoulder one liitds a bulge po>lcnorIv 
through the thinner portion of tJio deltoid 
miistit or between tin deltoid and scnpular 
border The joint mav be approached llirough 
this bulge or through an anterior mcision 
splitting the ilelloid muscle llie hip joint 
presents a different problem for it is more 
dceplv placed Mans surgeons advocate the 
u«c of an anterior incision nu<lnl to the 
tensor fasciae ftmoris ntul literal to the roe 
tns fcmoris and sartoriiis In most ci^ts of 
acute sujipurative arthritis of the hip joint 
however J believe a more sitisfuctorv tvpc 
of drainage will be obtained through Obers 
incision — the fibers of the glutcu* maMmiis 
muscle arc split longitiulniallv and the sub 
gluteal fat IS opened Ihe surgeon sliotil! 
watch /or the sciatic nerve at tlic mtaJnd 
angle of the wound should separate the 
gemellus inferior from the tendon of the ob 
luralor inlcrnus and should ojnn the cap 
side of the joint bv i crucial incision 
Once the incision into the c*ip«ulc of the 
joint IS made treatment varies somewhat 
with djfTcrcnl surgeons The inajoriLv agn-c 
that thorough lavage of the joint either 
with phvsiologtc sdiiic solution or with a 
mild antiseptic solution of SOUK sort is In it 
Some believe that as soon ns lavage l^ com 
picled the joint mnv be closed In genera! 
liovrcvcr the joint should be hfl open to 
allow free drainage Drams should not be 
allowed to peiiclritc a joint if it is hoped to 
preserve the function of Ihe joint and this 
applies parlicularlv to counter druingc or 
to through and through draini^t LbmJIv a 
dram introduced dow n to the joint and made 
either of nibbor ti sue or petrolatum gauze 
gives the best rt suits I ixalion of some sort 
IS necessary in the si eases for tin inlLaimd 
surfntcs of the joint will tn kept nclivalisl 
if motion is not prcvtiilwl for a few hour* 
ora few davs at Inst Usuallv the best stij) 
port for the various joints is furni hid bv 
(he following dtviav a mo)dr<l plaster 
splint or a Thomas splint with 1% arson at 
tacliinenl for the kim /hick s ci(rri«iou fur 
l| c hip n rip,hl angicsl metn! «plml for thv 
ankle B rock up splint for the wri«t a ri^Iil 
angltal sihnl for tlic cllmw and nti arn pUnc 
splint for the shotihhr 
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Jones urote “It is nccessarj to rest an 
arthritic joint until pain and inflimmation 
Jia\e disappcirtd Mo^crntnls uhen com 
mcnccd •should he actnc notpa«t<!i\e Aclnc 
movement will he limited bj pain to an ex 
cursion tint iloes not injure the delicate 
membranes of the inflamed joint At the 
same time actne mo%cmcnts develop the 
atrophied muscle's a factor of greatest im 
port nice to the retoverv of the normal func 
lion of a joint tight bearing must not bt 
commenced until the softened joint cartilage 
has been restored to more or less normal 


extreme cases with extensive destruction of 
joints and mlh no improvement under 
proper care amputation is indicated sjtne- 
times ns a life saving measure and at other 
limes ns a measure of cconomv 

CO^ORIl^IL\L (NEISSERIW) ARTnillTIS 
Etioloffj and Pathologv — Gonorrheal 
arthritis one of tlie complications mo*l 
fcareil in cases of gonorrhea l^ m manj re- 
spects similar to acute suiipiirative arthritis 
It IS a severe infection ohen polvarticnlar 
at first and later localizing m one joint It is 






T'e e-’O — a Ijn« of inns on the nnVIe knee «nj anlcr or aspect of ll e ! } f I nefl of in« is n tbe efbo* 
c Otwrs I cisHsn for po'itennr ilm nafie of lie I p d Tn'S of inn nn f r Ira naire of tie sl>ouI! r 


consistenev a process winch lakes weeks 
rather than davs \gam the sovcrilv of the 
svmploms must be accepted ns a piide In 
the event of virv severe infection of several 
davN duration m which it «eems that ankj 
loMs must result the surgeon should <cc to 
It that niikvlosis in the most favorable j*o«i 
tion for whiclicvcr joint is invoIvc«l is pro- 
moted 

\flcr drainage is c>tablishe<l one should 
conliniie chemotherapv until the patiint is 
nftbnlc and evidence of subsidence of the 
local infection is ckarlv dcmonslraleal In 


due to the Ncisscri i gonorrhoeac In its path 
olo„v It IS not unlike acute sujipurntiveartl 
ritis rscntiallv the «amc «ort of chances 
will bt found in nil the component jvirts of 
the joint In the more severe ca«t“s injiirv 
to bone mav not be so severe ai* m the ex 
Iremc ca«es of pvogcnic arthritis The <an» 
rapid destruction of cartilage takes pher m 
these cases however and the «ame severe 
svnovial ti siic reaction 
The incidence of gonorrheal arthriti'* as a 
romplicnlion of gonerrleal unthntu la< 
been greatlv rc<Iuee<l smci the advent i" 
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(Iiemothar'ip\, and wilh pcmcjllm tlicrapj 
tins complication apparcnllv mil be fortbo* 
reduced if not complcldj eradicated m cases 
m ulucli gonorrheal urethritis is trcalwl 
properly 

The onset almost alwaes folIo\\s closcia 
an epi«ode of urethritis Collings found m n 
study of 517 cases of gonorrheal arthritis 
that in 75 per cent of the cases in\oUcment 
of joints developed uilhin fifteen da\s of the 
urethral infection Thomas found the mci 
deuce of arthritis in cases of f,onorrht d in 
fcclion to he between 2 and 3 per cent The 
same autlior found that in 58 per cent of the 
cases m\ol\ement was poljarlicuhr and m 
42 per cent monarticular The joints m\oKc<l 
anti the number of cases in which thc\ wm 
nuoUed were as follows knee 58 hip 50 
wrist 21 shoulder 19 pinlangtnl joints 17, 
elbow 13 metatarsophalangeal joints 8 
spine 8 metacarpophalangeal joints 8 sac 
rodiac joints 1, temporomandibular joint 1 
and stcrnoclaajcular joint 1 

InaoKcmcnt m gonorrheal arthritis i> 
often multiple at first Sc\crat joints maj be 
invohed one after another or stacral ina\ 
be inaoUed stmuUancoiish m the latter 
tape of case there is pam but \cr\ hllle 
swelling redness or Imiitntinn of function 
IIowc\cr one joint or at limes two or more 
joints become much more scacrch inaoKciI 
there is marked swelling sosert paui red 
ness an mertased quanlitj of fluid in the 
joint and dcforiml> caused bj mu*icular 
spasm In addition to these local svniplonis 
liicre IS UbUnlU some gontral reaction al 
though this IS not so marked ns n rule is 
that found in the presence of p^ogcIllc »ii 
fettions 

— -The diagnosis in these eases 
iisualh IS di pendent on the discoscrs of Iht 
prmiars scat of luftclion Acute arthritis 
comphtatmg actne gonorrlica is not «ms 
'•arilj gonorrlit d arlhrili'. usually tin arth 
ritis is gonorrliral howtscr It is diflictiU in 
iimni, cases to find the orgam m« in the ma 
ttrial aspiratwl front a joint probalU In 
cause the organism remains embetided m 
the itnoMal miinbrint In mam caHs Hit 
organism can be oblaincil bt the use of cu! 
liirts and identified ba means of Grams 
slam Belter mellimK of culture of the gono 
coccus parlicularU bv the use of chocolate 
blooil nj,aT Iiaat dinionstrntctl (he presence 
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of the organism in a much higher pcrctiUnge 
of cases Iiifrcqiienth, multiple infc'clious 
nrlhritis results from goiiorrlicn but the 
diagnosis is prcsumplite not positnc 
Jn a few cases of gonorrheal arthritis 
gonorrheal septicemia develops and results 
fataiU As a rule however gonorrhea! urth 
nils K not fatal The function of joints often 
IS lost because the swift dcstnulion of the 
articular cartilage leaves ideal conditions for 
aiikviosis Iloiicvcr if (he progress of the 
infection can be stopped licforc ihslrtitlion 
of the cartilage is complete ristoration of 
the normal function of n joint can lie ob 
tamed in manj eases 
TrcaJmcnJ — nc /is w />)> 

eases of nente arthritis consists of rest ami 
an attempt to eradicate the infection Ibe 
pnscnci of gonorrlieid arthritis m a casi m 
which npparenth adequate chtmolhtrapv 
has been cniploj cd is an indication of failure 
of chcmothcraiiv probablv due to a rtsisliim 
slrain of Neisseria gonorrhocae In such 
cases penicillin Ihcrapv should 1 e emidovisl 
Most of tlic sulfonamidc-risistaiil tvpes of 
gonorrheal mfrclion will respond to peni 
cilhn levertbcrapj foniurlj helped m these 
caves but Its ntcel now seems iloiiblfiil m 
view of the apjiarcnllv good results oblamid 
with pcnicillm To insure rest of the nf 
fcelcef joints «plmts of alummum sled or 
plaster of pans in IV boused Al tunes piUovrs 
v\dl suflicc In tlie vtrv acute stagi the joint 
mav be kept in the posilnm of greatest com 
fort bill if ankvlosis npj>arinllv will lake 
place tverv rITorl should be made to have 
the joint m the po'itioii of masimil furiction 
\\rappi«g the joml in cotton wool ap} li 
cilion of bikers and hot wnbr ba). nii<l the 
u<c of od of Hinttrgreeii maj n<ld to the pa 
Itcnts comfort Vslatives in fnirlv larn 
doses mnj be necissarv 

In combating the infi-clinn thi first dTort 
to he made iv to nil Ibe patient of the pn 
nmrv foens TIun wdl b< nii|>ns.ifi(t. m Mime 
rases but Ihi ntlimpt should be made \s 
piration of the joml relieves tension and 
often make's (he patient more comfortahlc 
Irrigation of the joint is often advisable 
Mith lilt subsHlcnre of acute svinptoins 
attention must be given to the restoration 
of the function of the joint Active cxrrnvcs 
are the most vabmlh b-ranse pain bnnt* 
their use VO Ihni injiin will not l>e eau«rd 
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bj them At the S'lme time the\ restore 
mxiscuHr strength Joints which benr ncight 
should not be used for 8e\er'il weeks or 
until the cartilaginous surfaces hi^e become 
fairlj well hardened Function of joints which 
do not bear weight may be permitted earlier 
If ’ink\losis IS apparentlj taking place and 
the original focus has been cleared up 
manipulation may be tried after the acute 
symptoms Jiaxe subsided If ankxlosis has 
taken place as a result of gonorrheal arth 
ritis arthroplastj is the onU means of rc 
storing motion Such joints are usuallj \er\ 
fa\orable for arthroplast\ but one must 
wait as a rule two 3 cars from the time of 
the original infection before attempting sur 
gical treatment 

TtPnOIDAL \RTIIRITIS 
The relatue infrcqiicnc\ of txphoid fever 
m most parts of this countr\ now makes 
tjphoidal arthritis a rarilj Howeser ilsdif 
fcrcntial diagnosis m «ome cases must be 
considered Osier v,Tote that there were 8 
cases of ttphoidaJ arthritis rn a series of ap 
proximateli 1500 cases of typhoid fever 
Arthritis if it is to occur usuallx appears 
between the twents ninth and thu■t^ fifth 
dajsof tvphoid fe%cr according to Caussade 
and Tardieu Usually it presents the picture 
of a moderately se\ere suppuralne arthritis 
and in some cases leads to ankslosis In 
other cases the arthritis maj be generalizcil 
and milder and reco\er% maN super\cne 
Establishment of a diagnosis of laphoid 
fe%er is essential to a diagnosis of Upfioidal 
arthritis and the bacillus should be reco\ 
ered from the joint Occasional cases of late 
tjphoidal arthritis are reported A positive 
AAidal reaction performed on joint fluid is 
not sufficient evidence to support a diag 
nosis of tjphoidal arthritis for the fluid usu 
allj will have the same reaction as the blood 
serum Treatment in these cases depends on 
the severitv of the svmptoms but in general 
consists m fixation followed bj massage and 
bj exercises m the convalescent stages 
Drainage will be necessarj onlv in the most 
severe cases 
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PAINFUL AFFECTIONS OF THE 
LOWER BACK 

Anatomj —The joints of the lower back 
are (I) the articular facets (°) the inter 
vertebral disks and (3) the sacroiliac joiats 
(Fi^s 3“^! and The articular facets in 
the lumbar region face in the anteroposterior 
or sagittal plane Thev are interlocked m 
such a wav as to give freedom m flexion and 
extension and to allow a minimum amount 
of rotation Because of this verj limited play 
m rotation the lumbar portion of the «pme 
isrelatnclj stable and injuries occur chiefly 
in the positions of hyperflexion and hvper 
extension The articular facets do not always 
face m the «agittal plane sometimes being 
in an oblique and sometimes in a true frontal 
plane This is particularlv true of the facet* 
between the fifth and first sacral vertebrae 
Such an anatomical variation does not m it 
<;clf give rise to svmptoms but results in in 
creased mobihtv in rotation and therefore 
predisposes to «train 

There are other anatomical variation* 
which affect the function and stabililv of 
thi region The most common of these is the 
sacraliration of the transverse process of the 
fifth lumbar vertebra (Fig 2®2) Tin* max 
be either unilateral or bilateral if unilateral 
it IS particularlv apt to render the function 
of the lumbosacral junction nsvanmclrica! 
and therefore predisposes to strain 
Another quite common anatomical varia 
tion IS spina bifida occulta — a lack of fusion 
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of the Inmiimc of llie iioir il arch (Fis 22J) 
Siicli *1 \iri'ition i« commonU ns«ociilr<l 
wjth \ jrialions m the articular facets whuli 



Fv? ??I— DB^fBTn bIowi s tie ifreffubr eoncnoi' 
surfaces of tl e sairo 1 ac joint an 1 0 e artici W fnoeU 


rentier tlic lunibosncnl junction unstable 
and result in locntucd sMuptoins of strain 
SpondtlohstJicsjs or a foruard displace 
nicnl of one \crlcbra on another occurs 



f ^ — I I Uirral Mcralralntt of Ihe Iransrrm 

piwrts of lie ffl! lumtar verlctira 

more often at tlic lumbosacral junction 
than m nnj otliir rc|.ion II is eomnionb o* 
soci itctl s\ilh n conRenlal defcrl in the I»es1 


idcs of the fifth hiinlnr \crtcbrn which nl 
lows the Inmmac and articular fact Is to re 
main in normal relation to the «acnim wlult 
the botfj of the fifth sertebra displaces for 
ward This condition mat be sera mild ni»l 
accompanici! onU bt local pain or it mas 
be extreme nnd ns ociatcti with svmptoms 
due to pressure on the cimla cqtuna 
The inters crtchrni di ksnrt not triu joints 
but perform the function of joints lht\ 
consist of three parts— cnrlilacmon> disks 
abo\c and below nnd the nucleus pul|>osus 
111 the center whicli is stirroiiiKltd h\ i third 
part the annuliis fibro ns The strmtiirc of 
this di«k IS such as to allow compression as 
well as distraction in nn\ direction 
The sarroihnc joints arc true joints con 
istinc of two irriftulnr roncriioiis jninl snr 
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fices co\ercilb\ hs aline cnrlilagc the\ hast 
a definite s% no\ lal membrane 1 he eoiiffruils 
of these joint surfaces tinds to incrn*r their 
slnbilils (I iR 221) makuiR np to sonu 
extent for the relatntU mefiicirnt I pninenl 
oils and muscular support ThroHifpii plane 
of the sacroiliac joints nbo n his to their 
stabibtx (f iR 2^t) Bceatisi of till* ol> 
1 k|UiI\ muscular lc\ira^< rotitinctln ilitim 
forss ird on Iht *,icriim ti mb to pul tlic joint 
siirfaies into better apposition anil raniinl 
pnxluce a hpnmcntoiis sjinm the linens 
mti»eK p*x>diices such Ic\traRe I/-Mncc ro 
tntinR the ilmm {Kstiriorh on the sacrum 
lcn«l- to unlock the joint an 1 tin refore n 
effeclne in pro<lucin>, «i)nms This i\p« nf 
Je»rrat,e IS prmluml bi the Jn;ij«trin?s Tlu 
sartfubai ligaments (Hg 2*1) arc xtrong 
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superiorly, posteriorly and inferiorly; an- 
teriorly, howe\er, they are very weak and 
consist of a slight thickening of the jierios- 
teum. 


which must be referred to when a diagnosis 
of lumbar or lumbosacral strain or sprain 
is being made (Fig. 225). The active or 
muscular support is the same for the spinal 



Fig 824 — ^Tlte sacroiliac ligamcnU and the oblique |.hue of the sacroiliac joint 

The supporting structures of the spinal and for the sacroiliac joints, since a stahk 
joints are of two kinds passive (ligament- position for the lumbar joints is also a stable 
ous) and active (muscular) The chief liga- position for the sacroiliac joints. The mu' 
ments of the spine ate the supraspinous, in- cular ^oups that are of particular concern 



terspinous, capsular, posterior longitudinal arc the (1) erectorcs spinae. (2) abdominal, 
and anterior longitudinal A clear mental (3) gluteus maximus, (4) iliopsoas and (5) 
picture of these supporting structures must hamstring muscles. 

be secured, since they are the structures I. Erectores spinae originate from the dor- 
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sum of Ihe sacrum and posterior iliac crests 
and insert into llie spine and posterior chest 
«all (Fig. 220). The function of this group 
of muscles is to resist gravity «hen the body 
is in the erect position .lud to assist in n 
return to the erect position from the forward 
bent position. 



]"!« — BrcctoreS spina«, riglil snIc 


2. The abdominal muscles (Fig. 227) rep- 
resent extremely, imporlanl support if nor- 
mally controlled, Wien lhc«c muscles con- 
tract they approximate the pubes to the 
chest and in «o doing tilt the pelvis into a 
more vertical and more stable position. This 
is p.irlieularl\ true if they are nwislcd by 
the pUileus maximus. 

3 The plulcus maxitnns (Fig 228) origi- 
nates from the jmsterior ilium and lafcmJ 
border of the sacrum and inserts into the 
greater Iroehaulcr and iliotibial b.iud When 
this muscle contracts it rotates the pchis 
into n serticaJ plane. The cooptralion of the 
abdominal muscles with the gluteus maxi- 
mus constitutes a most important factor in 
maintaining a correct posture. With the pcl- 
^ is in the ^e^l^cal phane. the superior surface 
of the sacrum tends to become horizontal, 
and since thi« surface represents the founda- 


tion of the spine, it should approximate the 
horizontal plane in order that the super- 
structure may be stable. 

4. The iliopsoas muscles (Fig. 229) origi* 
natc from the vertebral bodies, transverse 
processes and iliac fossae and in^crl into the 
region of the lesser trochanter of the femur. 
When they contract they approximate these 
two regions; consequently, if the femur is 
Ibted they will tend to exaggerate the for* 
ward curve of tlic lumh.ir spine. This is an 
important point to keep in mind in the cor- 
rection of faults posture with an exaggerated 
lumbar curve; vcr> eommonlj hypercxlen- 
sion exercises of the hips must be performee! 
in order to stretch these muscles and over- 
come their vicious pull. 



S The hamstring group (Fig. 228) origi- 
nates from the i«eliium and inserts into the 
tibia nml fibula. When llicv muscles contract 
they approximate these tnor^ions, <b press- 
ing the ischium and rotating the ilium jk>s- 
tiriorly. This is the tjpc oflevrrage to which 
the sacroili.ir joints arc particularly *u«cep- 
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tiblc and light hamstrings predispose to 
sacroilnc sprain 

Trauma — TIu analysis of trauma repre' 
sents a a nimble source of information which 
IS frequently neglected Injury to the spine 
— l)on% ligamentous or mu'cular — results 
either from compression or from stretching 


!■ g “<8 — riutral mi'cles i»n I hai Ir ni.« 

Bj anal\sis of tin injurs tin slrnclnris ex 
posed to either tape of trauma arc dcltr 
mined and the examination will conse 
quentU be directed toward Uic«e and there' 
fore will be more intelligent 
An anahsis of an injury resulting from 
lifting 1 % made as follows In bending for 
ward to lift an object a complex motion is 
performed This consists of flexion of the 
•.|>iiic and the tilling forwawl of the pelvis at 
tilt hips What effect on the supporting 
«.triicltirts docs this motion have’ As the 
•■pine becomes flexcvl the intervertebral 
•lisks arc compressctl antcriorh and the 
-pmons processes arc separated A« a result 
tiie supraspinous mltrspinons and capsular 
ligaments arc put on the stretch and bv the 
tilting of the pelvis the hamslrmes become 
lanl (Fig As the load is lifted the 

erectnres spinae contract and as Ihiv con 


tract they diminish the flexion of the spme 
the spinous processes arc approximated and 
the posterior ligaments arc relaxid The on 
set of pain indicative of injurv during lhi>. 
act of lifting cannot be accounted for on 
the basis of a ligamentous sprain since tlii« 
structures are becoming relaxed Such pam 
can be accounted for on the basis of a mn 
ciilar sprain The cn cforcs spinae arc nclivch 
contracting again t the re islance of graxilv 
and if the load is loo heavy a muscular 
sprain results Such a sprain practicilh al 
wavs lake^ place at the nttacbmcnl of the 
muscles to the periosteum of the sacrum and 
iba and results tn pain over these regions 
(Fig 291) 



\ sprain of the sicrnilne bgimcnls max 
nsiiU from a lifting mjiirv During the 
of lifting the hamstrings with tlicir origin 
from the ischial lubcrositv and their attach 
mcnl to the lilna and fibula arc hel 1 
to prevent the pelvis from lilting further for 
wanl eonsequentiv llu lev cmge of the ham 





4G3 


PAINFUL A1 FECTIONS OF THE I OWTH PACK 

strings tends to rotfltc tJie ischnim down bodic< tl mu occur nNo o', an i*:olaf«l m 
ward and the ilnim po>>tcnorl> awue from jure from li\*percj:tcn«ion or h\pcrflc\ion 
the -yicrum Since tin is the particular tape The nature of the injurs such as to pro 
of lescrage to which the satroihac joints are- dime rupture of the nnnuhis fihroMK allow 



?30 — of injunn rautni by I (line 


susceptible a sprain of the sainnlnc him 
monts sccondarj to the di«a!igninont of this 
joint may result (Fig SIS) Lifting injuries 
howeser, result in the mnjonts of eases in 
mu«cuhr sprain of the crs'ctor spmao nm« 
cles 

Iljperexlension injuries of course bring 
about an approximation of the «pmo«s proc- 
esses and the articular facets conscqucnih 
there max be a compn scion injurx of llic 
posterior ligaments or fracture of the «pin 
one processes laminae or articular facet* 
(Fig 2SS) 

Sneroiliac <pmns Iiaxe hcoii <Ic<crif»ed ns 
resulting from a lifting injiirx Anx action 
which mxolxes contraction or tcn«mn of the 
hamstrings finds to rofali tlie >«c)»iiim 
downwnnl and forward and the ilium back 
xxnrd V umlaleral strain of line txpe is more 
elTcctixe than n hilattra! strain and is well 
illuctraled bx the drixitig of a motor car 
(I ig 211) Fxerx time the chilcJi i« put out 
or the brakes applied cspccmllx bx a •mall 
person with a short reach the hanistnngs 
are rcndcrnl taut and n xicioiis lex crape is 
applied to the sacroiliac joint* This is a xerx 
frequent cause of «atroiliac strain 

Injurx to the inlcrxertihrd disk* max oc 
riir sccoiiilarx to fracluns of tin. xcrlcbral 


mg the nurli ii* /xilfx) im to i scape with col 
lapse of llu inlcrxerlehra! di'k A ruptured 
annulus filirosiis sometimes prolnidts into 



“SI — I) n^nin iil>o»ing l?>r <I »irtl<«lirt- »( {a n 
1 IIP t * n lira II «n t rniwl*' ipaitn 

the fpinal canal pnxlurmp loralirrd pnn 
<nre on tht spmal mrsi-s at the mlmtrfc 
bml foramina It<Tai v of tin tni'«ion < f the 
*pinal ntrxi loinl and radiation jiain rr*tiU» 
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This condition has been recognized during other clinical cnlitj As a matter of fact 
the last fen tears onij prctious to that tlie clinical picture is difficult to dillcrcnli 



Fig 23-* —Diagram si ovnng disabgnrocDt of Ibc nght saoroil ac joint 

lit from that presenlcd b> strain or dis<*a«c 
of the sacroiliac joint It is associated ^ith 
pam referred to the same regions as that 
due to some condition of the sacroiliac joint 
and the clinical findings are not such that at 
present a clear dilTcrcntiation can l>e made 
belneen the two conditions 
There is no question that as additional 
nork jsdone a definite amount of knowledge 
will be gamed which will help m the dug 
nosis of so called mysterious disorders of the 
back The recognition of this clinical entity 
bas led to llie use ol lumbar puncture as a 
routine m any case of pam in the back not 
rclieycd by conseryatiyc non-operilnc 
methods In ca^cs of injury to the inleryer 
Icbral disks the localircd irritation causes a 
rise in the total protein content of tin. spinal 
fluid Unfortunately this rise is sometimes 
ycry slight or absent but in most cases it 1'= 
aboae what is considered normal The total 
protein content should be interpreted with 
respect to the age of the patient the younger 
the patient the lower the total protein con 
tent should be 

The main point to be remcmbercfl about 
injuries to inlcrycrlebral disks is that they 
represent a new clinical entity one that will 
account for some of the eases in yyhich no 
diagnosis or an incorrect diagnosis has been 
made m the past 


time operatne findings yvere interpreted 
yariousl} as indicating chondroma or fib 



f"g 033 — Disgram illuslrating injuries caused bv 
hjpertilens on 

roma The clinical picture presented b\ this 
injurj IS as yet not diagnostic it adds an 
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Pain — IS possible to difTcrcnli-ftc be- 
tween three t^pes of p'lin resulting from a 
lesion of the spine or sicroilnc joints local 
pain referred and rndnlion pun md pun 
due to muscle spa«m 


1 ‘s'icroiliic lesion is dislribulcil Q\er the 
RhiUal region posterior tliigii po tcrohlcml 
c*»lf and hteraniordcrofthc foot (his ST?) 
This distribution of pain is conuiionl^ re 
firnd lo as «ciilica and i** pre cnl m the 



Local join is caused bj localired swelling 
at the point of the lesion Referred pam is 
pun reftrrerl along the periphcnl dislribu 
tion of the spinal ncr\c suppUing innma 
lion lo the injured parts The \ertcbral 
structures that is the ligiincnts the perios 
Icum and the s^no\la of liic articular facets 
dtri%e their inncr\alion from the recurrent 
ner>e’ wim.h is gnen off from each spinal 



F g 235/— D apr«w shomng Ihr ongin of tie rmirrenl 
nerve (Qiisinn Anatorarl 

ntr\e before the posterior primarv division 
(I ig 2‘?5) Consequently Itsioris of the luin- 
Inr spine may be atcoinpnnud b\ pam re 
f( rred to the anterior aspeet of the Uiigh 
and leg (Fig 2 JO) It ts helpful lo note (Ini 
the five lumbar nervis supply inncr\ation lo 
Ibc entire anterior a«peet of the thigh and 
leg 

The lacroihac Jigninents derive ihcir in 
ncryalion from the first and «ceoiul 'acral 
nerves (Fig 217) hence nferrei! pun from 


nnjont} of cases of lesions of the sacroilnt 
joint (I ig 239) 

Radtaifon patn results from tension of or 
pressure upon n nerve a ruptured protrud 
ing intcr\crtcbral disk is a good example of 



Fr 43Ci — sliowrc thr trlnlnUun of 
Iwmlar itrrvn to nnlrnur vprrt of lh« lowrr 
rvtrvjn 1> 

a condition ncroinpinicd b\ this tVTve of 
pnm 

Ram rrsuIUng from TniMcfe njuifjn i« never 
montionerl as a s<j sm(c enfilv it is u'uvIK 
jnriiidrd in the de'cnplion of tlir jirimarv 
pain rcsnlling dirocllv from the lesion In 
re«pon'c lo n punfnl (c«itin pmtcclive inn* 
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cle spnsm occurs as long as the local pain 
and cencitueness persist muscle spasm per 



hg *3 — D agram shown" Ue nnenatoi* of tlie 
sacm ] ac 1 "amenta (Rud ngcr) 

Slats Muscles continually contracting exert 
a continuous tension or pull on their pen 



Fig 23S — Dflgram showing lie 1 Inbul on of the 
first and second sacral nerves (TInev and Riley) 

osteal attachment gnmg ri«e to pam which 
the >vrjler likes to refer to as cecondarr 


pain lumbar It ions there is tins muscle 
spasm of the erector spinnt and to some ca 
lent also of the glutei In «acroilnc Ic'ions 
nl«o there is spa^m of the same mu«cle 
groups so that secondar\ pam proiliiecil b^ 
such protective muscle spasm is the same in 
the tvvo regions (Fig S')!) This is one rca 
<on for the confusion that exists m the dif 
fcrcntial diagnosis between the two region« 
\ careful history is of the ulmovl im 
porlance m localizing a lesion ns well as in 
determining the structures involved jarlic- 
ularly a lesion involving the lower lack 



t g ®39 — D agram sho ng ll e aubjcrl >e dislnbi twn 
©f jMun in sacTO I Bc lesons ( snftlica") 

I/Csions of this region alwavs ncc «sitafe n 
differential diagnosis between lho«e of tlf* 
lumbar and lunibo'acral regions and tlio e 
of the cacroiliac joints An accurate dc'crip 
tion of the onset of sv mplom'! usual!) ) id 1 
valuable information If the lesion is die ti 
some disease the In lorv of an) lilncss pre- 
ceding the onset is imfortant if it « due 
to trauma then a detailed description of ll f 
injurv must be obtained An accurate de- 
scription of the distribution of pam is par 
ticularlv helpful m localirmg a lesion 
Examination — Inspection does not as a 
rule Mcld much information tint is helpful 
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iu making a dlffcrenlinl diagnosis hcUrccn 
lumbosacral and sacroiliac lesions. The pa- 
tient’s posture (Fig 940) should always be 
noted, since faulty posture predisposes to 
strain of both regions. The same is true of 
slruclural scoIioms — a mechanicallj unstable 


Hg SSO— -MiowniR fituUv po«t<ir« nnJ nwet posture 

spine The prestnee of muscle spasm ami of 
lateral or anteroposterior de\intIon of the 
sp ne gives some information as to the acute- 
ness of the Condition but again docs not dif- 
fcrenlmlc bclnecn the two regions, since a 
temporary deformity of this tjpc maj be 
present in either. The presence of a kjpho'* 
«s a rule means di5e.isc or fracture with re- 
sulting deformity of one or more vertebral 
bodies. A prominence rcsemhimg a kyphos is 
frcquentlj scon nt the dor-oluinbar junction 
because of faulty jioslurc; roentgenograms 
are sometimes rcquirwl in order to rule out 
tlisease. 

Pnipaiion — If n patient complains of a 
Iciukr si)Ol an> where, oni’' first reaction is 
nlwajs to pul a finger on it 1 hU i*> an illogi- 
cal method of approach because |>oking n 
>ore '•pot makes it sorer, erntes more mus- 
cle spasm and increases the difTiciillns of 
paipnllon It is distinctly belter to palpate 


t(57 

first those regions which are the least apt to 
give rise to pain With this in mind one 
should sj sirmatjcally ronducl jwlpaliim nnd 
do it ill such a wa> that at all lime> one 
knows what anafomical sjructures .arc being 
palpated Localized ItndemLss anjwlicrc as 
a rule means a lc«ion of that particiihr re- 
gion This is true of the spine ns well ns of 
any other part of the bo<lj In fact, tcmlir- 
ness is even more sigm/Icant tn the c.t«<- of 
the spine, because llu stnicluns mvoUial 
are fo deep senttd that thej rnreU give rise 
to .an> vtvible surface chnngis 
Diagrammatic rtpresenlalions of point* 
of information regardmg iJic Jiimbar, liimbo 
sacral .and s.acroibac regions are gutn m fig- 
ure 2-lt. Starting nt the dor*oliimbar June 
lion, lendtnicss over the coslovcrlcbrnl 
angle mnv indicate the presence of s«int 
gcnilourinarv lesion ns well ns injury to tiu 
transverse process of the first lumbar vertt 
bra (Fig 94J, 1) From thi« region one pro 



the «:Tan»natM)ii r>r iiimiMr, I-irobroumt aiuI tsero- 
»l«p cti*0TTlrn iMt.) 

ccc<ls downwnnk paljiating the Iransvmc 
proce*'*r* of all the lumbar vcrttbr.ac n« nrll 
as the ovirlying tTCCtor sjiinac muscles for 
lcndtrnes-». Tenderness at any one fiofnt may 
imbrate fracture of the lran«v cr»e process or 
a sprain of mu<cle attachments 
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In p-ilpatmg the spinous proces'?es and 
nitcrspinous ligaments (Fig 941 2) an\ 
deMation of the spinous processes in the an 
teroposlenor or lateral plane must be par 
ticularlj noted as such a deviation may 
indicate a fracture of the spinous processes 
or of the vertebral bodies or disease of these 
structures Tenderness of the interspinous 
ligaments is indicative of acute sprain or 
strain due to faullv posture 

Tenderness in the region of the articular 
facets (Fig 241 3) betvv een the fifth lumbar 
and first sacral vertebrae is consistent with 
a lumbosacral sprain from a h\pcrfle\ion or 
hv’pere'ctension injurj or from strain due to 
faultv posture it mav also be due to a mus 
cular sprain since the erectores spinae over 
lie the facets 

Pam or tenderness referable to the dorsum 
of the sacrum (Fig 241 4) is most com 
monij accounted for and the basis of an ex 
aggeraled lordosis with a postural and mus 
cular strain It ma^ also be present second 
arj to protective muscle spasm aceompanj 
iMg an acute sprain either lumbar or sacro 
iliac 

The region of the iliac crests (Fig 241 5) 
mas be tender because of mu«cle sprain of 
the origin of the iliocostalis muscle Most 
commonlv this point is used as a landmark 
m locating the spinous process of the fourth 
lumbar vertebra 

The iliolumbar angles (Fig 241 6) Tht 
transverse process of the fifth lumbar verte- 
bra the iliolumbar ligaments and the erec 
lores spmae are the structures under the pal 
patmg finger Tenderness at this point sug 
gests possible fracture of the transverse 
process strain of the iliolumbar ligaments 
due to faultv posture as well as an acute 
sprain of the same structure oa of the erec 
tores spinae A unilateral «acrilfzed traas 
ver«e process of the fifth lumbar vertebra 
sometimes gives rise to tenderness and pain 
referable to the iliolumbar angle 

The posterior iliac crest and posterior su 
penor spine (Fig 241 7) are chieflv impor 
tant as anatomical landmarks but some 
times this region is sensitiv e in cases of mils 
cle sprain or strain 

Spinous processes of the fifth lumbar and 
first sacral vertebrae (Fig 241 8) Tender 
ness IS present here in cases of faultv posture 
and frequentlv m spina bifida occulta with 


an unimited spinous process of the first «ac 
ral vertebra 

The region between the posterior superior 
spine and the posterior inferior spine (Fig 
241 9) Here are located the inferior sacro 
iliac ligaments which are practicallv invari 
ablj sensitive m any lesion of the sacroiliac 
joint but particuIarJj so in sacroiliac strain 
or sprain 

The sacrosciatic notch (Fig 241 10) It 
IS worthwhile to palpate this region «ince it 
commonly shows tenderness whenever the 
inferior sacroiliac region is lender The rea 
<ion for this is that at this point the 'uptrior 
gluteal nerve after passing m front of the 
sacroiliac joint emerges and passes to its 
peripheral distribution Anj condition cans 
mg swelling in relation to the anterior as 
peel of the sacroiliac joint will sccondarilv 
involve the superior gluteal nerve and can* 
tenderness of its nerve trunk Conseqiientlv 
tenderness at the sacro«ciatic notch mov be 
interpreted ns ev idcnce «uggestjv e of a sacro 
iliac condition 

The sacrococcvgeaJ jiinctron (Fig 
II) Tenderness of these ligaments must bt 
interpreted as evidence of a sacrococcvgcal 
injurj— sprain strain or fracture 

The sciatic nerve trunk (Fjg 241 19) 
Tenderness m this region miclwaj between 
the greater trochanter and ischial lubero«itv 
at the lev el of the gluteal fold is of no v alue 
so far as a differential diagnosis is concerned 
It represents simplv sensitiv ene s of the sci 
alic nerve trunk which mav accompanv 
either lumbar or sacroiliac conditions Tlu 
logic of this statement is evident when it i 
recalled that the sciatic nerve la made up of 
the fourth and fifth lumbar and first second 
and third sacral nerves 

The foregoing outline gives an illustration 
of a sjstematic method of palpating the him 
bar lumbosacral and sacroiliac regions Such 
palpation should be cerricd out with the pa 
tient m the different position* — *tnndinc 
sitting and Iving Sometimes valuable infer 
mation is obtained bv palpation during the 
motions of flevion and extension 

I/ofions — In examining the mobililv of ' 
patient s spine there is one point that should 
be kept m mind ?vo information is gamcil 
bv Ining to find out Iiojl much the patient 
can be hurt a great deal of information i' 
gained bv finding out nhen pain commence 



PAINI'UL ATI ECl lOKS OF THE LOW LH H \CK iro 

The patient therefore should he inslructccl structures under tinsum eonsiqiuntU tin 
to stop IS soon ns pnm comes on if he is crcclonssj mat rLmiin Imit preeenltrip. mo 
pcrforniiiii' n motion nclucK the examiner lion Ihrnuch the hunhar spint so ilni the 
should slop if performing n pas-,i\c teat motion takes phet m the dnrMUpint nnd m 
such ns straight leg raising or passie I lumbar the hip joints ilic pthi’. pnoting forward 
flexion I^aleril lunding is not jiarlicnlarU m 

Motions if properU conducted should sinictiic ns a dilTerenlial si^ii but it nine hr 
\icUl considerable cMdcncc which will be tonfirnnlorc of other Riuhiig' If for in Inure 
helpful m the making of a differential diag a imilnteral hginuntous or mvisculir sjiraui 
nosis This IS true onl\ if lhe\ nre performed is suspecleel hccaiisc of the l\pi of injure 
in the standing sitting and l\mg positions and distribution of pain then bending to the 
lorwarel bending st mding (hig 2t») when opposite side will pul the mjitna! structures 





Sdrr ttiar Ju»lxrrinol 

t ), 91* —I) aRTJl II fl awti B ll f ctwrttelpnetic farwM t In n t iic 5n sarm I nr an 1 1 1 nt««rr«l ! *i r*trr« 

the spine is normal proehiees flattcninc and on the stretch anel roiiseapuntle lirmu on or 
roetrsal of the lumbar curve exaegcnling nggravnle the iwm 

the dorsal curve How is iIin motion jnr 1 Icxion while sitting (Iig 211) iiormalU 
formeel hv n patient with n U«ion of the can be perfomied so that the chest netiialU 
sacroilmc or himhosacral region’ A paliint conus between the kiues if these an kept 
with a saermliac condition bends forward in scparateal How is this niolion perfeirmeel in 
such a w iv ns to nvoiel hamstring Itveragc lumlKisaeral and sacroiliac ixuidilions’ A jw 
transmitted through the t»chis ami camse- (miiI with a saeroihae lesion freepienifv i« 
qiicnllv flexes the himb ir spme to the limit nbU to bend freelv, ffeMij;; tli, <,| m, imf 
of Its tlasticilv hut stops as soon ns (he pci- lilting the p« Kis forvennl (he rrnson for the 
\is tills forward rendering the hamstrings free motiem in (he sitting iHUifnut js eif (amrse 
taut \ pnlicnl with a himho nrral condi the rehration of the ha«t<(ntigs can r<J h\ 
lion if this conehtion involves the po<tertor llit flexed kiie^s \ padent wt(h a h»f<d*osjt 
ligaments articular fnccis or irectorrs ranrsuui l>ends fnrwanl in the «aiiir mamur 
spmae attempts to avonl putting lh< < as he di.l vtaiiding s,nee jhr lumbar »(nie 
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turcs, if sensitive, can move no more freely as forttard bending sitting, and in the case 
m the sitting than in the standing position; of a sacroiliac lesion, it can be performed as 
the curses of the spine therefore do not a rule quite freely, since the pelvis moves as 



Flerton - Stlhng 

Flj; SiS — Diagram showing the charscterutic (onranl bending iii the sitting position in saminac and lambo- 
sacral disorders 

change, and vvhalcv er motion takes place oc* a w hole and the hamstrings arc relavcd In 
curs at the hip joints. lumbosacral conditions the examiner can 

Motions 'fthiie reclining are exactly the easil> flex the hips, but as soon as any lever* 
same as when standing and sitting, with the age is transmitted to the himhar spine which 




ilifTcrciice that in tlic lying position they arc 
performed passively by the examiner, 
whereas in the standing position the patient 
performs them actively. Passive lumbar 
flexion (Fig. 244) then is exactly the «amc 


tends to diminish the lordosis, pain comes 
on and muscle spasm prevents any actual 
flexion from taking place. 

The lest of straight leg raising (Fig. 245) 
is a reversal of forward bending standing. 
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By Uus lest the Inm^trings ire pul under 
tension pnssivelj tending to rotate the ilium 
backward Ihcrtbj subjecting the s'lcroiliic 
ligaments to strain and producing pain Con 
scqucnlK in sacroiliac conditions tins lest 
IS mnrkcdlj limited on the afTcclcd side il 
tnai also be limited on the opposite side in 
acute cases Jhe pun prorlucid is alnata rt 
ferred to the side complained of no matter 
on which side the test is jit.rformal In eases 
of lumbosacnl strain straight leg raisinc 
maj be restricted but nescr to the same ex 
tent as in sacroiliac conditions and the re 
triction IS the same on both sides In ca«cs 
of rupture of the intervertebral disk this 
test produces an increase in the radiation 


spine wjlhoul aggravation of pain «incc this 
motion tends to render the iliopsoas muscle 
lcn<e thercbv rotating the ilium forward 
and relieving the sacroiliac joints frotn 
strain If disease is present this is of course 
not true since the tightening of the psoas 
muscle literal to the snerodi ic joints will 
hnd to pul the diseased irti under pressure 
In patients with hinil osacral conditions ilui? 
test mav or mav not be productive of pain 
If there is a hr.amciilous sprain the pov 
tenor ligaments of the spine will tend to bi'- 
come relaxed and therefore no acgravalion 
of pam will rcsidl The opposite is true of n 
muscle sprain hvpcrixtcnsion puls thi nius 
cular altachnienls to the ptriovtiiini under 



pam owing to the tension of the spinal 
nerve at the level of the rniiluri The per 
ijilicrnl structures innervated h> this spinal 
nerve are hvperscnsilive , consequentiv , 
anv motion or test whicli puts them under 
tension causes aggravation of pam The 
straight leg raising is therefore limited to a 
loner noplc with tlic horizontal plane (com 
monl> 25 or 30 degrees) than in anv other 
spinal or sacroiliac condition 
The motion of hvpetcxlcn ion is best per 
formed m the Ivmc iH>«ition if tin coi dilion 
IS at all acute it is vrri diinciill nidwd for 
thepatunt to extind the spine in the stand 
me iKJsilion A patient vvitli a sacroiliac con 
dilion IS able to extend and hvperextcnd Ihe 


linson anil will therefore augrovale the 
pain If the condition involves the articular 
facets there is aggravation of jiam 
lloenfgcnohgic Dtagnosif . — Bv a careful 
examination the X ravs arc lonhrcd over 
the rtj,ion suspected of injurv or disea« 

I iirthermore bv taking films m different po 
sitions such ns inaxitniim flexion and maxi 
mum extension one obtains ad litional infor- 
mation in reganl to mobtlilv Verv frcqncnllv 
ttHntgi.nogTanis taken m this wav diiimn 
slrate Ic«K»ns that arc not demonslrahle in 
Die routine anlerojwsrcnor and lilcnl 
planes I nmbar puncture followcvl bv the in 
jection of a radio-opaque <ub«tance such ns 
hpiorlol w of great help in diagnosing an 1 
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ntu^Jct/hr spnm ndhe«t\e stnpjjing (Big 
247) IS 'iutficirnl it should be npplied o\ct 
the 'ittnchminls of llie mu«cl(s in\oUcd m 
such a ttaj as to dmitnish tlicir function In 





or bncc is thtrcfort mdicnlwl A belt (Fii: 
248) if proptrU conslnictal civics cfiiricnt 
support for both the lumbosacral and the 
^sacroiliac rtgion it put’* pressure oxtr Iht 



lig 217— D ogram iUuslnil dr ll c profyr a| p| cation of a Hr< vc alrepp nc to lumlos irrnl at I »arro I ac rcpofii 


lipamcnlotis sprains of the lumbar spun nd 
hesiNc strapping is cfTicicnt at first if it la 
applied in a po'^ition of c'ltcnsion prcaenling 
flexion Since ligamentous sprains require 



#n I sacro I ac con TtioM 

protection for a period of from sjx to twche 
Heek<! ndhts!\c strapping IS ufualK not adis 
qunte and the patient s «bm will not ns a 
rule stand it for this length of time A Ml 


gluten) regions tending to tilt the pcKis into 
n more serlical plane and at the same tinu 
lifts the lovter n)>donun Jn olhir nords it 
assists muscle groups on nhich tlic normal 
position of lilt pelvis IS dtpindtnt It also 



fc 2(9- — [Jaeratn illj.lrslmk, tin? of a 

1ninl>ar lutct. brarc 

affords n eomprc^'ion of the <nfl pirl* 
ngaiiist the lali ral n«prt Is of tlie iln Ihrrebj* 
dircclh supporting the sneroihar jiint« A 
stetllraet (1 ig 2t'l) iscomnorilv usiiI for 
the support of the lumbar spmc and Itimlxv 
sarmi pmclum It is cflectnc m siip|»frJing 
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llic‘?c regions but it docs not efficiently pro- 
tect the 'Tcroilinc joints excepting in so far 
ns it teiidb to render the pelvis more x crtical 

riastcr cnsls should not be used in the, 
trcitnunt of spnins or strains If properlv 
applied thev protect the joints involved but 
Ihcir effect is far reaching both phvsicnllj 
and mcnlallj Thej produce muscle atrophy 
and joint stiffness their effect on the pa 
ticnts mind is decidedlj unfavorable since 
llicj make the patient feel the injurv must 
be vcr\ serious indeed to require such treat 
ment This is particularly true m industrial 
accident cases 

During the period of ambulatory treat 
nicnt supportive measures should be sup 
plemented by exercises These at first con 
sist chiefly m assuming corrective positions 
followed later by exercises which lend to 
correct faulty position and increase the mo 
bililv of the spinal joints 

Manipulative treatment is indicated only 
if the physical examination yields evidence 
of a di aligned sacroiliac joint The principle 
of such manipulation is liypcrcxtcnsion of 
the spine and hip this principle has already 
been applied in the position in which the pa 
tieiil was kept during recumbency If this is 
not sufficient then active manipulation by 
the surgeon may be undertaken with or 
without an anesthetic If rupture of tlie inter 
vertebral disk is suspected manipulative 
treatment is contraindicated since it may 
result in further protrusion of the ruptured 
portion of the disk and permanent harm to 
the camla equina or spinal nerve In such 
casts prolonged support in neutral position 
or in slight flexion is indicated If conscrv 
ative nit isurcs fail operative removal of 
the ruptured portion of the disk with or 
will out fu«ion IS indicated 
Throughout the acute stage drugs arc in 


articular facets or the spinous proce«*nv 
\\Ticn such undcrlving conditions arc pro 
enl operative treatment is advasillc ui 
order to achieve permanent relief Tlitse 
operative measures consist in fusion o|in 
tions of one tv pc or another of the lumbar 
and lumbosacral regions Rv a fusion opera 
tion IS meant cither a massive tihial bone 
graft by the method of All ce or a Ilihb* 
fusion operation or ‘^omc modification of 
these two principal methods The object of 
such operative treatment is to chminili 
motion in joints which arc mechanically im 
perfect 

In cases of chronic sacroiliac strain then 
need not be nn anatomical variation An 
acute sprain of this joint verv frcquontlv 
moans a permanent weakening of the sii} 
porting structures so that even though lltr 
acute symptoms may he tcmporanlv re- 
lieved a recurrence is broiiglit about ns soon 
as the patient attempts to resume his nor 
mal activ ities Bv such recurring strain 
damage is done not onlv to the supporlin, 
structures but nl«o to the livalinc cartilsgi 
covering the joint surfaces Consequently 
the congruous surfaces no longer lock 8< 
tlicv do normally To overcome such insla 
bihty of the sacroiliac joint fusion opera 
tions of various sorts arc again indicated 

The underlying principle m fusion opera 
lions of the sacroiliac joint is anchorage of 
the ibum to the sacrum This can be brought 
about either bv extra articular or inlra 
articular bone grafts The extra articular 
fusions aim to produce bonv bridging l»c- 
Iwccn the posterior iliac crest and ll e 
dorsum of the sicrum nn intra articular 
fusion operation produces bony bridgm-’ 
through tlic center of the joint 

M N Smith pCTnLsrv 



ATROPHIC AND iriPERTROPnrc AIlTIIItn IS 


troph c artlinljs tlegenerat ve artbnljs non-AoLytos og 
nrU ostcoirll ril » oslfoortlinl < dfromnas art} 
nils deforn ans *cn Ic aiU nl s n alum coiac sen B» 
tiisdous proprevs>e osU-oarlt nt« Tjpc If (H>) 
Type 1 (d on lrtM>ss™us — F slier) moiisrl oilae ts-pe 
n pno|uiusaI as appbn! lo U e sp ne nslrosrt) r l»s 
hcreu Uiy trauraalic kypliosis von Bee! terew type; 
arlhnlts deformans 

Definition — Chronic arthritis is a wiile- 
spread /oir grade chronic progrcs«i\c m 
fhmination of doubtful ctiologv maoKing 
the tissues and structures of one or more 
joints The chronic inioI\ements of joints 
arising from the iniision of specific organ 
I'jms such as the tubercle bacillus tbc gono 
coccus the pneumococcus or similar organ 
isms are not included under the term 
chrome arthritis 

Chronic arthritis is the oldest disease m 
both man and animal of \\hich we ha\c 
skeletal evidence It is ^\ldesprc^d througli 
out the aninnl kingdom and is present m 
practically all parts of the world Probably 
no other disease produces such gcneraliri^ 
disabililj and consequent economic loss 

Bj general acceptance chronic arthritis 
has been divided into tuo main subdtusions 
(a) the atrophic tjpe and (b) the h>pcr 
trophic t\pe 

DtScrentmUon between the two Ijpes of 
chronic arthritis The atrophic l\pc is an 
infectious m^o^cment of one or more joints 
occurring in tlic earlier decades of life It is 
marked b> swelling of the soft parts sur 
rounding the joint and causing it to assume 
the configuration of a «pindle this is asso 
rnttd with pain and Imiilalion of motion 
The limitation of joint motion is due first to 
muscle spasm but later to the adhesions do* 
iclope<l wilJim the joint Huid is u ualh 
present within the joint space Aiik\!osisof 
the nffcclcd joint is the common ouicoinc of 
the mftclious inflammation Ilistologrcalli 
the atrophic t\pe is nnrkeil h\ an msoiMon 
into the s\no\ia! membrane and mIIi of 
email round cells and occaeiomIK ot netilro 
phils together with the growth of a pannus 
over the articular surfact of the cartilage 

Tilt liNpirlmphic Ivpe i a joint infiam 
malion of unknown (tiolng\ it is more com 
mon lu the litir dtcadie of lift and more 
fnquent m fenntes ISilh He exception of 
the miildle and terminal finger joints the 
larger joints of the lioh are more often 
insoUcd than the smaller ones The afTecletl 
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joint becomes di«lorttd and mcchamnlK 
€lamnf,td but dots not btconu ank\f(»c<I 
cxcepling m the «pine BareJv i> tim 
inarksd limitation of moticn painful swell 
ing or fluid w ithiii the joint ca\ ilj Tlie chief 
histologic change is that of irregular over 
growth of new bone ceptcwllv nl lit nnr 
gm of the capsule insertion TJ i chances 
arc a cornlmation of o “^kuis ilegcm ration 
trilh those of a low grade mil iinmntion 

Eliolog> — In lilt atrophic tvq>e of chronic 
arthritis it is gtncrilfs re„nnftd tint the 
dista<e IS due to infection D pitc i j,rril 
amount of detailed sliidv the isolation of n 
specific organism proved to be rt joiisiUt 
for the condition has faded Mans mvestiga 
tors have isolated from the Hood stream 
joint caviltts or other sites various sln|)ln 
coceic strains which Ihcv rigard ns can a 
live In no case have these chiins been sub 
stantialcd The specific organism or virus 
responsible for atropine arlhrilis remains ti 
be isolated 

Tilt basis on which the bclitf in the inftt 
tious origin of tins tjpc of nrllirilts is 
founded lies in the clinical course of ll e div 
ease the concomitant occurrence of foci of 
infection in other jnrts of the l>o<Iv and on 
the palliologj of the joint involvement 
\\hcn considcrevl thc«c factors jiernul of no 
otliir mtcrjiretalion 

The rapuhtv with which the atrophic tv pr 
dcvclopesl m voimg Marines subjcetwl to 
jungle combat was mo«l slnrllmg lour to 
SIX vsccks was suffieicnl time to permit ex 
tensive joint mvofvrmcnl espeenffv of tfii 
spint It was mj imitrcsston that extreme 
fatigue wav the most important jirwlisjios 
mg factor 

Hie causative agent of Uir hvpcrlrojdur 
Ivpc of chronic arthritis is unknown An 
infectious origin is iinhkclv JJecau e !h<re 
fnquentlv ociurs in patunts sufTirmg with 
this disease a faultv digestinn of fool pro I 
nets nn<I distinct nbiiormabtits of iiilr*ti«al 
function it is believed that the nbvirl rd 
piwlucls of incoiupldc digestion mav Ik- 
Ivn^clv ns{mnsillc The firqiiene^ will 
which diminished local eirculitnm is foiin 1 
to occur in tins tv pi leads to the lelief t! at 
such a I hcnomcnon mav jltv on iffip-rfanl 
rnusallve role I xprrimcntal tvihnce nd b 
weight to the ‘tgtufcane. of faultv iirrula 
tion ns a factor Insufilri iit stress I n« I>ern 
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laid on the role of local joint trauma as a 
predisposing factor Such trauma need not 
be e\cc«sivc but ma\ comprise merclj the 
strcs‘:c« and strains of normal life on inferior 
joint structures Experimental nork has 
shown that (1) articular cartilage cells 
dimmish numencallj with ad\ancing age, 
(2) the nuclear \oIume does not lessen with 
aging (3) old cartilage cells split glucose 
as readih as joung ones and (4) the abililj 
of old cells to consume oxjgen is far less 
than that of joung cells (5) It is suggested 
that the degenerati\e changes of articular 
cartilage which accompan} aging are related 
to (a) a diminution in the number of the 
cartilage cells incident to age and (b) the 
mabilitj of the old cartilage cell to 
breathe adequatelj The factors of mature 
age and increased bod^ weight of the per 
sons who sufftr from this t\pe of arthritis 
gue added significance to the importance of 
trauma as a deciding factor 

Pathologj of Chronic Arthritis — 
Atrofhic Type — Histologic Ccxnces in 
THE SvNomL 'Me'mbrane — Tliere is a well 
defined numerical increase and lij pertrophj 
of the no\ lal i zlli All arc in a state ot in 
flammation In some the s^noMal fringes arc 
necrotic in other hemorrhagic About the 
blood \esseU of the sanovtal membrane and 
Mill are found numerous massed aggrega 
tions of small round cells The vilh during 
the earU stages are highlj \ascuhr but 
later their fnnges become fibrotic or necrotic 
as the lumen of their vessels becomes ob 
hterated 

Cvp-'i.L.aR Changes — Fibrous bands are 
formeil carl\ b\ the organization of the m 
flammalorv exudate in the capsule and sjn 
o\ial membrane These shorten and produce 
contractiirts of the part Calcification of the 
bands ensues and the joint becomes fixed 

ArticuIa\r Cartil-\ge Chancfs — ^Tlicse 
occur earlv m the disease but are usuallj 
subsequent to the changes m the synovial 
membrane A most important and charac 
teristic feature is the development and grad 
ual inward growth of a pannus on the joint 
surface of the articular cartilage Composed 
of a Iiighlv vascular tissue tlie pannus re 
sembles granulation tis ue The deeper 
lajers of the pannus invade the articular 
cartilage alter its structure and destrov its 
integritv In this manner the original surface 


of the articular cartilage is graduallj re- 
placed b> a laver of connective tissue which 
not infrequently contains nodular areas of 
newly formed cartilage 

triPuasEAL Bone Ciivnges — In the can 
cellous spaces of the epiphysis and in the 
subarticular bony lamella there occurs con 
nective tissue proliferation associated with 
the formation of new blood vessels and 
accompanied in many cases by invasion of 
lymphoid and plasma cells There is an in 
crease of ostebclasts these attack the bonv 
trabeculae and by resorptive activity en 
large the cancellous spaces New bone is 
soon laid down Processes of vascular con 
nective tissue preceded by osteoblasts penc 
trale the zone of provisional calcification 
New subarticular bone is formed Prom its 
under surface the articular cartilage is at 
tacked and destroy ed in curcumsenbed areas 
by invading connective tissue The cartilage 
cells of the articular cartilage are destroyed 
and replaced bv connective tissue new car 
lilage and bone This upward invasion meets 
with the downward growth of the pannus 
which has formed on the articular surface of 
the cartilage tlie process is neither regular 
nor uniform The articular cartilage is de- 
stroyed in patches through degeneration 
and as it is replaced bv fibrotic elements 
there IS produced an uneven irregular bonv 
articular surface Even in the earlier stages 
owing to the absorption of calcium salts an 
atrophy of the bone is seen roentgenograph 
ically 

Hypertrophic Type — SitwOViai- jIIem 
dra^e Changes — ^These usuallv are not ap- 
parent until lipping of the articular margin 
has occurred M the point of lipping the 
svnovial membrane is thickened and there is 
proliferation and enlargement ot prc-existing 
V till and formation of new v illous processes 
The synovial fringes retain vascularitv late 
into the di'iease The involvement of the 
synovial structure is not as extensne as in 
the atrophic tvqie 

Capsule AND In TRA Articular Stbuctuiie 
Changes — In a remarkable manner the 
joint capsule migrates to accommodate itself 
to the altereil conlmu's of the bones in fho'c 
cases in which erosion and shortening of the 
articular bone ends occur The mtra arlicu 
lar menisci or semilunar cartilages degen 
crate and disappear 
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iVnxicuLKR Cmitilacf Changes — The 
first cfmtigc^ ftre seen m the central poorh 
iioiinshcfl lortion of ll»e arlicuhr cirlihge 
The ’'t.niilran'«luccnl white enrUlage becomes 
Ncllow anil opiqne It becomes pillctl and 
fibrillalcti , frcqucnlU the matrix. <phts 
longJludjinlJ^ Erosion and pitting contmiie 
and at the bottom of the pits denuded bone 
nm% be «ecn 

Epiarlicular ccchondroscs appear a< 
rounilcd (.Icvalions wiUi a smooth surface 
and gi\e an irrtgiil ir granular appearance to 
the cartilage Tlu\ are cause (1 bj the in 
\asion of the deeper la>ers of the articular 
Cartilage bj \ascular ingrowlh«- of ostco 
blasts engaged m forming new bone or to 
ossifitalion occurring in the center of the 
articular cartilage wbmh Ins prcMousIj un 
dergone local h\pcrphsia As the condition 
cniitinuos the cartilage disappears rcNcahng 
bone 

I vTEiuti Poution oi AnTiciru-tn Car 
T iLAfr— The more \iablc nn<I \a«cular 
lateral portion hjpcrtrophies and projecting 
latcralK produces lipping at the articular 
margin** This formation of new cartilage at 
the margin succeeds the dcgeucraluc 
cJjangi s of the ccnlral portion 1 he chomlro 
plntcs CO formed osstfs through the in%&sion 
of osteoblasts from the neighboring bone 
and become ostcoplistcs 

IpiniaaixL Hom, CuA\rE> — Before the 
articular cartilage has disapptareil the un 
dcrljing bone is found to be llutkemd and 
denser than normal Occnsiomlh the jicri 
oslciim near the arlicul ir margin prolifer 
ales and forms osteophs tos (IRbtrden’s 
nodes) Bincatb tin. dense bont the cancel 
lous spaces art unusualls open and fat fillta? 
C\sls mas bt found m inclusion masses of 
cartilage beneatli the sclerotic rone The ex 
j>osetI Ixine surfaces undergo tburnaljon and 
become polished Owing to the atropine 
proci’»ses going on m the bone imnicdiatiU 
ijeiuath the articular surface consnKrabk 
aJlinilian in shape of the articular surface 
lakes place ns a result of jiris ure Absorp 
lion IS most marked where pres*.uro is great 
csl Actual shortening of the bone nia\ take 
place 

S>TnplomatoU>gN -4<n>j/itc Tv; e -Since 
it u ualK ittack- the tbm plolit nndir 
nounsbrd aoiing adult Ibe ntrophit Ujw of 
chrome arthritis in\ol>rs mo^l frcf|UrnlK 


the smallir joints The carls saniptoin*- are 
those of local stiffness pain ttmkrnes* 
swelling and temperature change These 
'*«■> grealls in degree Sujjiicss ma\ be cm 
clenced nurch In the filling of hek of fret 
dotii of joint motion or ba tin. actual bmita 
lion of motion bi mustit spasm I imKatton 
of chest txinusion f* one of the larlit^t sums 
of in^ohenicnt of tlic spme Pam nia\ be 
nbbinl when the joint is at rest or con-^tant 
and of excruciating scicritN letidenicss 
nia\ be ihcilid with difliLulta or p«u!iiced 
h\ the weight of the bcil clolhmp Sirf//iu_; 
mat not lie MSible but tan be iletertial 1 \ 
palpation The joint outline bceonit-s fusi 
form frtxjucnth there is markcal dntinlion 
of the capsule b\ fluid within thi joint 
caaila Ilrnt of the part is pri ml in ‘.oiiu 
degree Lattr s\mplonis in but progn »icn 
and regressions of tlic earlier sa mplom« 
Pam IS nsiinllv Jess si \ ere ^ftiscie urn! ier% 
with local and ptnplitrnlK sprtaihitj. 
atropha is most common and timraclinstir 
and is frcqncntlv of sudi seacnla as to be 
completi K disabhn). The UinxtaUon o/ mo* 
lion la propressiai. DrlomnUcs Flexion 
contracture of the pirt usualla occurs and 
frcqiienlK despili jnlclhgml attempts at 
prcacntion The resulting deformation is 
pitiful m the cxtrcitie Cutanenut rttamfexta 
iton Vnsoeonstriclion and inflaimnutors 
thickciung of (he peripheral phalaiipeal nr 
Icriolcs ami cipillancs cause the mils to be- 
come diseoloreil and brittle Numerous 
dermatoses occur si'condara to the diseas« 
and arc risistant to treatment 
Ilj/jtrrtroj /itc Ti'pt — I aiu > Svmi'TOM‘« 
— Stijfncsf IS far less markwl than in the 
atrophic form "Miisclt spa<m is fn-qiienth 
absent The range of joint inotinn is u ualla 
sbglitia decreased Pam is absent when tin 
joint IS at rest and i» tisualls not cheitc*! 
sxhen the joint is movid through its free 
range Jlolion besond the range if hmtla 
tion runs proiliici pain as ina\ weight licar 
ing Palpation of Ihi lateral margin of IJ i 
joint elicits local anas of tendcrue««i this is 
parfieiilarli true of Ifebcrdcn « no<b-« '•final 
insolvimcnt is nnnifi'stnl larlv bv tlie in«e 
with which baeknelu is brought on ()\ bend 
mg and the lifting of hcht wculits iNin 
rcfcmal along the intercostal or liiml ar 
roots (intercostal neuralgia) is an carle 
manifestation of «j inal invoUcnirnt Strefi 
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mg of the Hrger joints is usuilly absent, but 
swelling of the smaller joints, especialK dur 
ing the de%eIopnient of Heberden’s nodes 
on the finger is common Temperature 
changes are usuallj absent ei.cepting m the 
area of the finger joints Late Symptoms 
Pain IS onlj present after o^eractl\ltJ, it is 
more pronounced in the hip joint and o\er 
the exostoses than efsenhere j\Iuacle tbcak- 
ness and atrophy are absent Limitation oj 
motion IS progressne because of the distor 
tion of the joints bj bonv overgrowth 
Neither fibrous nor bonj ankj lasts occurs 
except in the spine De\ormities are present 
in the nature of local distortion of the joint 
contour, but flexion contractures are not 
common excepting in the fingers Here they 
are due to bonj o\crgronth rather than to 
fibrotic contracture, as m the atrophic type 
Diagnosis —The diagnosis is based on 
the sj mploraalology and phjaical findings 
Atrophic Type — Roextgenolooxc exam- 
inations in the earlier stages are frequenllj 
considered negative bj the inexpert, but 
careful e\amination will show a degree of 
decalcificalion \Mtli face-Iike trabecufation 
The periarticular structures are found to be 
more dense and s>sollen than normal and 
an increase of the joint cleft can usuallj be 
demonstrated As the disease advances, 
atrophN increases and eMdcnce of ankjlosts 
is seen together AVith changes ui the contour 
of the epiphjses 

l^AnoruTORY Fivdings — ^The basal meta- 
bolic rate IS lower than normal hlild secon- 
darj anemia is present and is frequenlU 
associated with mild leukocytosis The blood 
pressure is low The bodj temperature is 
subnormal or sllghtI^ eleAated During the 
active stage of the disease the erj throcite 
sedimentation rate is aboxe normal Cecil 
and others ha\e found that the blood serum 
agglutinates in a high titer various strains 
of hemoUtic streptococci 
Hypertrophic Type — Roextcexologic 

EXAMINATION carlj shows the presence of 
marginal “lipping exostosis and irregular 
bone h\ pertroph\ There is absence of decal 
cification The bone o\ergrowth and conse- 
quent distortion of the joint frequentl\ 
become most excessive 

Lvcoicatort Findings — The \arioii« rou 
tine and special examinations fail to giae 
an\ characteristic findings 


Prognosis , — As far as the occurrence of 
disabihtj, dt^o^mlt^ and m\alidism is con 
earned the prognosis in the atrophic tj-pe 
is cxtremclj poor and \mi1 remain so until 
a trulj specific therapj is c\oived The prcs 
ent state of therapy does not warrant an 
optimistic outlook Much can be accora 
pushed as regards prevention amelioration 
and control of the more severe deformities 
but the disease, when viewed in Us cntiretj, 
IS a depressing one 

The hjpertrophic tjpe presents a less 
somber prognosis It is more amenable to 
treatment and chieflj because of the gross 
ness of Us pathologj, lends itself more suit 
ably to the surgical and mechanical cor- 
rection of distortions 

Treatment —The only hope for success 
m the treatment of chronic arlhnlis lies m 
thorougliness and persisience There is no 
specific therapj All branches of medicine 
must be employed, surgical treatment must 
be resorted to -and above all the morale of 
the patient must be supported 

A most exact and detailed liislory should 
first be obtained, from such a historj will 
be elicited many valuable suggestions as to 
treatment Bj means of a phvsicnl cxamina 
tion one should strive first to (.stmiatc the 
boddj efficiencj of the patient and to detect 
the presence of possible foci of infec'ion \n 
orthopedic examination is made to deter 
mine the Ij'pe of bodj build, posture, muscle 
tone, abnormal lines of weight bearing and 
the exact condition of the various joints 
Nothing should be taken for granted, noth 
ing overlooked The smallest abnormality of 
structure or function should be detected and 
correction attempted 

The role of foci of infection in chronic 
arthritis has become insecure To them can 
no longer be assigned the full jcsponsibility 
for the disease and their remot al la not aJ 
ways indicated nor attended bj relief 
Should the existence of foci of infection be 
proved and should the general condition of 
the patient warrant assuming the risk at 
tcndanl on removal, then eradication is indi 
caled Jfost commonly, pvorrhea an apical 
dental abscess infected sinuses or tonsils or 
an infected gallbladder or appendix consti 
tutes the focus of infection The presence of 
cystitis pyelitis cervicitis prostatitis or 
vesicuhti!> must not be overlooked the large 
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mtcstine ts frequcnUj i \enlablc cesspool ot 
pilhogtnjc organisms Though foci of infee 
lion may be located earls, it la not always 
\M«e to remosc them immediately, safer 
jirogro'-s IS made if the general health of the 
pilienl Js first improicd 

The pilient sn/fering from chronic arthn 
lis of either tvpe is usually below pir phys- 
ically and IS fatigued both mentally and 
physically Relief of fatigue is the lir&l sUp, 
the patient is put to bed for sestral wteks 
The bed should either be boarded or should 
Inic a hard nnllrees lor sesoral Jnlf hour 
periods duly the pilicnl should lit on bis 
luck with a small pillow bciualh Iht raid 
tlioncic portion of the ^pinc buch a pro 
ct<lure aids m o\ercoming the existent 
liyptrLXlcnsion of the “pine, inert ises the 
costal angle pcrimllnig grtattr ci'c m 
breithing tnd a const'quently iiii{)ro'ed gen 
cral circulation through more tlhcienl heart 
action The continued rest in bed relies cs 
mu'cle spasm and permits relaxation of 
abnormal spinal and sacral joint alignment 

Pam should be controlled from the begin 
ning In the adequate me of «ahcyhfcf, b«l 
the relief of pam must not l>e conoidtrctl ns 
indicalnt of cure 

Diet Is of Iht utmost importance Patients 
with the atropine t\pc of arthritis art usu 
alU undernourished llio-c with the hyper 
trophic form arc usually oacrwcight The 
diet of each form should he dt*'fgntxl to cor 
reel the salient abnoriiialily In tilher ra“C 
an adequate “UpjiR of ailamms R and I> 
diould be gneu logethtr with a fair amount 
of bulk\ food of rel ilis el\ low c done \nluc 

l*h\<tcal therapa is of the greittsl aniuc 
in the trcalnunl of chronic arthritis The 
niiasurcs most ii»c<l art local and general 
massage rolonit las age radiant heat and 
dialhtrin\ immersion baths pav^neandac 
ti\t motion and txcn.isc“ 

Ihe distcndeii sluggish colon of the nr- 
Ihrilic ivalicnl cannot but be btnehted bs 
cotnmc mis^age augmented by occasional 
cxdomc lay ages 

^ cry ccnllt massage of tlu atriiclurcs 
about the nffected joints “hould Ik, given 
precidodb\ radiinllual Ma« lui nmlbcat 
properK n^wl will improve the difititnl 
local circulation of a part and thu* rnliicc 
maternlh the local swelhiu and ulema 
\)2orous lor-d mnssagt is conlraindiralcil 


General massage following uUraMolct irradi 
alion or txi»osuri of tlu bod\ to infra red 
rays should In u wl to improve tht nmscli 
tone aud llit general cutulilion Passive 
niottou of an afTtcltxl part should not he 
ptmutted until the local rcsNlaiicc has btin 
i/Dprovcrl through the judicious «<e of mas 
sage ^Micii started motion should bi slow 
and never carnet! to the limits of the motion 
rangt of the joint ^Mitn the patient has 
been taught liis limitations nclivt motion 
of the part mav be ptrinittcil but never to 
the point of fatigue Lxcrci cs arc pre crdud 
to bwng into use all the muscles of tht hodv 
great care must be giv cn to tbt i hou c of tin 
exercises and to the manner m which llnv 
arc performed fatigue must be avonlul 
Immersion bath' of hiatcd hvptrlomc salt 
solution are beneficial I^ocal lontnist teni 
(icrature sjinvs stimulate the local capilhrv 
circulation bv producing local vasotlihta 
lion winch persist* for some lime 
During the past ten vears tlu author has 
had gralitvmg results from the intravenous 
treatment of the liss severe forms of hyper 
trophic nrthntis with cohoidaf sulfur 3 he 
clinical results contradict the adverse cxperi 
mental data on the properties of this «ub 
stance 

rocciac# — The arbitrary use of yaecincs 
» to be diNComitennnccd 
CAcmofArropy—The siilfonamidta have 
a limited value en the Ireatmciil of the 
atrophic tvTU IVniciIlin has givm nnnrk 
able results m n very small scries of easts of 
the atrophic type Its further u»c is indi 
cated on an empiric basis 

Opcmtii.f TTcninicnt — Optralue treat- 
meiit includes both mcchnnieal and <i{Kra 
Inc measures Tlic former consists of the 
application of supportive Imndagi-s braces 
and corsets as well ns thi insrrtmn of pads 
wialgvs and lifts m the shoes Ilicst tritas 
ures are designesf to correet faiiltv lo^turr, 
Co limit the jaint motion or to sirpphnt 
vvrakemd jJiosLhsflJiil nljxnJ Jigamtnts 
Operative measures may be ii'id to cor 
reel existing ilcformilii< ^uch procv<liirt> 
comprise Icnglluning of cmilractrs! tendens 
and joint c’lpstilcs to overvomr flexion coti 
traclurcs nmoval m nhoK or part of tlr 
svnovial xmmbnnc of a jnml (svnovfc 
tnniv) siveranre of ankvlosrd joints and 
plastic rcjnir of the «anu (arthroj Ksty ) 
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fusion of joints in positions of election (at 
throdesis) ind such other reparatne or re 
constructive procedures as the indnidual 
case maj demand "Much benefit has been 
obtained faj the author in mobilizing knee 
joints bj excision of the patella and sjnoaia 
The nider use of operative measures would 
lessen materiall> the number of arthritic 
derelicts 

George aconer 
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SOME DISEASES OF BONE THAT ARE 
NOT INFECTIOUS IN ORIGIN 
infantile scurvy 
Scupvj IS a generalized condition which is 
due to an insufficient amount of vitamin C 
in the diet Most of the cases occur m the 
second half of the first 3 ear of life lUhough 
occasional cases are seen m older infants and 
m jouiig children It is chiracCcrircd bv 
changes m the gums which become swollen 
and purplish In severe cases bullae filled 
with serosanguineous fluid may develop on 
the gums and if erupted teeth arc present 
these maj become loosened In addition to 

peciallj the femora and humeri may be the 
site of subperiosteal hemorrhages As the 
disease subsides under appropriate treat 
ment the gums tend to return to normal 
but the subperiosteal hematomas may be 
come calcified 

Symptoms — ^The onset of the disease is 
gradual The infant is pale does not gam 
v\ eight is irritable tends to cry when lifted 
or moved or when the extremities are pal 
pated as though these extremities were ten 
der and lends to he with the lower limbs 
extended and externally rotated as though 
they were paralj zed In such an infant more 
than SIX months of age and less than two 
\ears of age one should suspect <curvy’ and 
inquire concerning his diet Areas of swell 
inf* and purplish coloration on the gums 
confirm the diagnosis 


Treatment — ^The treatment consists of 
supplying an adequate amount of vitamin 
C This IS best obtained from oranges lem 
ons or tomato juice which should be given 
in doses of 3 tcaspoonfuls three times a dav 
or the concentrated vitamin C may be used 
Mhile frank adult scurvy is almost un 
known there is evidence that subdmical 
scurvy mav occur m adults as a result of 
avitaminosis For this reason surgeons who 
treat patients with chronic disease should 
consider their diet and see that it includes 
an adequate amount of ordmarv foods and 
vitamins 

RICKETS 

Rickets IS a condition of earlv childl oocl 
which IS characterized by weakness of the 
muscles and softening of the bones It is due 
to faulty calcium metabolism which is man 
ifcsled by failure m the absorption of cal 
ciuni from the digestive tract Since the 
absorption of an adequate amount of cal 
cium depends on the ingestion of cal 
cium and pliosphorus m the food and a! 0 
on an adequate supplv of vitamin D rickets 
mav be produced expcnmcntallv bv dim 
mating any of these substances In the tern 
perale zones rickets is one of the most com 
mon diseases of childhood It is said (hat 
about 90 per cent of the children of the 
poorer classes m large cities are at some 
time affected with rickets This does not 
mean that 00 per cent of the children have 
rickets to such a degree that their bones are 

clinical and roentgenologic examination of 
these children would reveal abnormalities 
which would tfonie under the classification 
of rickets 

Pathology — Pathologicallv the disease i 
characterized by the production of osteoil 
tissue which fails to calcify Bone resorption 
proceeds normallv or perhaps more rapidiv 
than normal and new organic bone is pro 
duced but this is not impregnated with cal 
cium salts and the resultant oslcoid tissue 
may be bent or deformed from gravity or 
muscle pull As the rickets heals the osteoid 
bone IS calcified in its abnormal «hape and 
this may result in a permanent deformitv 
In the roentgenogram the earliest change m 
rickets IS seen as an iiregularitv and in 
creased radiabilitv of the epiphvseal hue As 
the disease advances the epiph'sea! portion 
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of the bone brontlens <o that the diaphNsis 
nppnrs lo be fr3\«l oul at jls ppjpii\«:fil 
ciul ui(] the zone of nrcfacbon l>ccomcs 
dicier As the disease heals calcium is de- 
posited in this broadened rarciiwl cpiphis 
cal region and is M«ibk m roentgenograms 

SjTnptom*? — llicKcts is ln^ldlon5 in its 
onset The child tends to be lethargic indo 
lent and macliee There is froquenllv no 
appearance of malnutrition and the cliild 
nne be quite fat 11c tends to sit nith hts 
back bowed forward and part of the limh 
weight supported the arms 1 he forehead 
IS promiriorit and the foninncllcs arc stow in 
closing Vs the disease advances the wrists 
knees and ankles become cnlart,cd and the 
rachitic ro art which is due to thickening of 
the ribs at the costochondral junction mav 
be evident ^^Ith further progress of Uic 
disease the spine mav he curved forward m 
a long gradual kjphosis the abdomen lenda 
to become protuberant the chest tends lo 
become flat at the sides (Harnsotis groove) 
viid deformities develop in the long bones 
These deformities arc jvirlK due lo gravilv 
and partis due to mu ck pull The most 
common is an outward liowing of the inlire 
lower cxlrLinilv so that the dcfornulj of 
genu Mfuni— bow legs— is produced The 
nc\t most common deformilj is anterior 
Ikivv legs in vrluch the tibia is bowed for 
ward iiachilic knock knees arc al«o fairlv 
common Ilaliier rare deformities arc co\a 
vara in wbicli the nvck of the femur is Iwiil 
downward ami dcfonmlics of (he arm and 
forearm 

Trealmenl — I or the purpose of treat 
nicnt clinical rickets mav be diviilci? into 
medical and surgical rickets nutbcal rickets 
including those cases jn which iicrmauciit 
deformities requiring surgical {rratiiicol 
have not divcloptal but m which there is 
an iiulicalion for the regulation of the diet 
with the administration of adcqirateomoiints 
of caltmni iisiiallv in unlk ami adeqiialt 
amounts of vitamin D usviallv in sunlight 
cod livir oil halivcr or? or viostcrol Tlnre 
are in inv childrvn with mild dtfonuiliis e^ 
pivnllv mild l>ow legs or knock knee In t!u 
grc»t nnjoritv of those cases the mill dc- 
formiUi' will vield lo conservative Ircit 
iiuiil (projicrlv fitting shoes nianipiilntion 
and po tiirnl ettmsos or braces) Sc»<re de- 
formities which jHrsist some vear after the 
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rickets has hcalctl should be corrcctevl bv 
osteoclasis or osteotomies In ovkochsis the 
bone IS broken bv means of an osteoclast 
This Is advantageous because the operation 
la bloodless requires a rclalivclv short anc' 
Uiclic and m addition to the 1 rtakmg of 
lilt bone the soft tissues are slrclchctl «o 
that the deformity mav be more casih cor 
rtcltd and luld corrected m plaster Oslool 
omv has Iht advantage that llu correction 
can be made more cvact (u«unllv a vrctlgt 
can be removed at the apex of the curve) 
but it has the disadvantage that Ihm is al 
wajs some danger of infection ami that even 
after the bone is cut through there mav be 
some difficulty in tlic correction of the ik'- 
formitv because of contracture of the soft 
tissues 

In addition lo the deformities m the long 
bones children who have had rickets are apt 
lo have flat feet llicsc mav be nmcnallc to 
correction bv means of exercises ami prop 
erlv fitting shoes On the other hand in ol hr 
children there mav be considerable dtformilv 
m the bones of the foot so that in spile of 
cxcreises and proper shoes the patient will 
remain flat footed unless an operation is per 
formed for the correction of tlu deformilv 
This can be done and a fool with a good 
arch can be «iciirrd Pathologic fMchiirs 
mav occur in florid rickets and should be 
trcatcvl adcquatclv and the diet corrccttal 

OSTTOM \L VCIA 

0>tcomaIacia li a condition which occurs 
in atfuft fife It is ifiie to a dciTcnncv of cjf 
cium and of vitamin D in the dut It is 
prmcipallv «ctn m women of the I«r East, 
who Mibsist on a low calcium did who «lav 
indoors most of the time and in whom prvg 
nanev cait«c!> a markeal iJram on the c^!cllt:ll 
in the bodv Other cases known as htiiuir 
oslcsinialacia wire scin m large numbers in 
the central riiropean rountrns during and 
after the first ^^trhl Uar wlivn tlie mhaln 
ilanls of thesi comilrits ‘ub istcd on a dirt 
low m calcium Tht condition mav sus 
iwctcd m patients who complain of vagm 
rhciimalu like pains m tin. back and in il e 
cxtrtmitK's JtanJv docs the di < i‘c j rocml 
to a [joint wh«rc pathologic fractures or d« 
formitics from ficndine Ihiocs arc cvulent 
In such a patienl iym ntcrl (vnms of lie 
long Ixiiics si ow inarktsi rarefaction al 
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tlionph of cour«e none of the cinnpos of 
rickets since tlie cpipluscnl lines ha\c dis 
appenred 

The treatment consists of snppls mp a Inch 
cnlcnim diet plus an ample amount of \ila 
mm D pi\cn is cod Incr oil or \io terol In 
senile oslcomnlicii treatment with follicular 
hormone is added to the high calcium and 
\ilamin D regime for women 

PACFTS DISEASE 
(OstetUs Deformans) 

Paget s disease is a gcncralizetl disease of 
adult bone which is characterized h\ cn 
largcmcnt and softening The etiology is un 
known and though li\peracti\it\ of the 
parathvroid has rcccntl\ been suggested ob 
scr\alions on calcium metabolism have not 
supported this lheor^ The pathologic 
changes consist of the transformation of the 
blood forming elements of the bone marrow 
into vascular ronncclise tissue the irregular 
resorption of the bone and the production 
of new bone which is largclr subperiosteal 
It IS characteristic of the disease that the 
production of new bone bone re«orption and 
replacement bv vascular granulation tissue 
go on side b> side 

Sjmptom^ — Paget s disease occurs in 
middle adult life and is rarch <cen before 
the age of thirtv The onset la insidious the 
condition mav progress scrv slowK and mav 
be present over a period of vears before nnv 
cbmcnl samptoms atvse The bones inosv 
commonlv alTcctcd arc the tibia skull femur 
pelvis and spine As the disease progresses 
the affoclcd bones become thickened and 
softcncil With the softening of the Imncs 
dtformilics occur so that the tibia tends to 
be bowtd forward and the femur outward 
while the spine develops a kvphoai". thus the 
patient loses m height and at the same time 
the head enlarges so that he must wear a 
larger hat In some cases patients complain 
of rheumatic [ains in the back hips and 
lower eitremilics Thev a! o complain of 
weakness anil mabililv to lift or carrv 
weights In certain in tanccs the pain mav 
be «o severe that a se-dalivc is indicated for 
relief 

On phvsjcal examination enlargement and 
boning of the Imnes mav be notenl The af 


fcclcd bones mav be lender and there is a 
deftniU increase in the local lempcratiirt 
Diagnosis,— The diagno is i» confirmed 
b\ roentgenograms anel manv cases which 
cannot be diagnosed cliiiicallv are fir*l stis 
pectcel after the \ rav cxaiminlion llotnt 
gcno'ogicallv the affected lioncs have lost 
their normal structiirt and pre^senl irregular 
areas of incrcascel dcnsitv and of rarefaction 
There t>* a definite Icmionev for some bones 
to be coarsclv striated as though certain clc 
ments have been deslrovcd while other 
have become more dense than normal On 
the surface of the bone tlicrc la evidence of 
the formation of now bone which has a col 
(on wool or fuzzv appearance and which pro- 
duces an increase in the diameter of the 
bone Thi> is parliciilarlv true of the skull 
which ma> be markedlv thickened Since the 
Lonc^arc much weakened bv the absoqitioii 
fractures niaj occur from rclativtU slight 
violence and (here is a tendency for them 
to be incomplete 

Treatment — No known treatment ha< 
nnv effccl on the progress of the condilt m 
If fractures occur tlicc should be propcrl> 
Ircaleil and union mav bt expected to oc 
cur although it mav be somewhat dehved 
In three instances in winch the. patient siif 
fered severe pain in <im tihia the vtntcr lin« 
rcniovcil a large area of the cortex over a 
distance of about 10 inches This 'cemed 
to rclicvt the tension m the bone ami re- 
lieved the pain at least over a period of a 
few >eacs but did wot have wwv effect oti the 
general disease A diet containing cxcp« cal 
emm and cvccss vitamins ABC and D i* 
given to promote hardening of the bone In 
about 10 per cent of these patients osteogenic 
sarcoma develops 

OSTrOCI'NFSIS IMPrilFrCTA 
{Itnttle lionet and lilue Sclera Ilj/poplato 
of the Mesenchyme Ostcoj ^alhyros s) 

In a case of osteogenesis inipcrfecla the 
lioncs art abnorninllv brittle and the af 
foclcei person suffers fractures from reJv 
livciv sbi^hl vioicnee There are (line Ivprs 
of this disease 1 Congenital osleogcm-<is 
imperfectii m which mtiluplc fraetiircs occur 
in uliro and in which large numbers of frac 
tiircs nnv be pre ent dunng the first fc^ 
months of life Infants with this tvpe rarcb 
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the first \c'ir 2 rnclurcs are not 
present at birth and usualK do not occur 
until the child bcjiins to be attnc on Ins ftet 
Then the hones raa\ be broken as n result 
of fills or slight accidents S This l\pc of 
case js similar to the second ttcept that the 
condition is inhcr ted from one or both 
parents and is transmitted as a dominant 
hcredilar\ character to some of the offspring 
The ctioloqv is unknown except Uiat there 
IS an anomaly rn the dciclopmenl of the 
skeletal sjslom 

PatholojT' — PnthoIogicalU the tioncs are 
characterized b\ being unusualU slender and 
nia% show rclatnch coarse striations in the 
roentgenogram llicrc is no disturbance of 
calcification and the calcium metabolism is 
normal On microscopic examination the 
bones are found to be quite coarse in that 
the ha\ersiaii cauaU are unusiialK large and 
nia\ be irregular in arrangement The 
epiph\«cs lend to he normal The bones arc 
not soft and do not bend but are broken b\ 
cvicrnal xjolencc * 

Symptoms— In the congenital Ixpc of 
this disease with fractures present at birth 
or produced shortly after birth when the in 
fnnt IS lifted or mo^ed the diagno>ts is made 
on the basis of the presence of multiple frae 
lures In the second and Hurd ixpes the 
condition mas not be suspcctc<l until a roent 
genognm is taken and shows tlie abnormnlls 
slender bones Ilowoscr the condition is fre 
quentlj though not alirass accximpanicd 
bs blueness of he «ckra In some patients 
the sclera is a clear china blue In others 
there IS htUc dcsmlion from normal and in 
nn experience the degree of abnormahlx in 
th< sclera is not an indication of the degrci 
of fngililx of the bones There is consider- 
able sanation m this fragilitx and <ome pa 
Uenls are able to lead a fairU active life 
wliilc in others the bones ate so fragile that 
the patients arc practicaJlv bolridden ivm 
when b^ncc^ art u^etl and fnietuns are apt 
to occur when a rclativclv slight strain 
pul on their exlrcmilus 

The fraelures an praclicalU hmit«I to 
iJjL long hone> espeeidU the tibia and 
femur and n patn.nl w ilh a «i \ err < ase ntav 
suffer tliirtx or forts fractures b\ the time 
adolc'W.iice is narhed The fractures tend to 
heal as do those of normal Iwne and the 
bont Itntls to be somewhat stronger at the 


5ilt of a Imlrtl fracture, but becaU'c of the 
repealed occnircncs of fracturca mam of 
Ifitvc patients arc ntgicctcil and sevtre de 
formilies develop which could have been 
prcvcntnl bv the adiapiale treatment of tach 
fnclnre when it occurred 

Treatment — If the patient can he main 
tamed through childlitKid thtre is a dcfinitt 
tendency in a great iiinjoril^ of cases for tin 
fractures to hLC*omi. liss frequent ns adoles 
cence Is rtachecl This is partiv dm to tin 
fact that the patient has liarned to avoid 
injurv and pnrllv due to the fact that the 
iKinta become sonicwbal stronger but ihev 
never reach a jioml where Ihev can he tom 
pared m strength wilii tho-e of a normal 
|icr<on 

Since Iht distast appears to be diit to a 
deficiencv in the laving down of the orgaim 
matrix of the skeleton and is not dtptndtnl 
onnnv abnormalitv in caleifitntion no ireat 
monl has vcl been found which mfiutnci'* 
the general condition It is imiHirlaiil how 
cv er in these cases that the frai liircv bt ade 
quatcK treated when thev occur otherwise 
dtformitics will develop In cases m winch 
deformities have devclopeil thoNC can be cor 
reeled b\ multiple osteotomies or osteoelasis 
and imimi niav be expt-cled aflir such ofwra 
tions Alftcltd persons should bt warned 
that if thtv havi children thev maj be ex 
peeled to inhirit the condition 

ACHONDROPLASIA 

This IS a tv pc of dwarfism which is due to 
the abnormal dtvclopmcnt of the epipliv'-rs 
of till long bones or to carlv o sificalion of 
these cpiplivscs The condition i- congimtal 
Iboitgb not a hcreilitiirv l>otit dv^tniphv 

Diagnos 9— •The diai,iiovn. mav not bt 
made nnld (he <<ccind or third ><ir of life 
when it mav lie noleil that wlult the child s 
bodv grows normallv the exlrnnitic^ ap 
pear unnsualb short though normal in thick 
ness In suth a i »'•!- rickets mav be «us 
peeled hut « roentgen rav eiaminilmn »rdl 
show that there i» no lack of cnlnficntion of 
the ipiphvses in fact the tpiphvsrs trm! 
tobemon cnlcififsl than normal \slhc child 
becomes older the discrcivancv in tlic length 
o{ (he citrrnuliis as iwnjiarrd with 1} at of 
the trunk inerrasM that iht patunl has 
short Ifmk arms and h^gs nml » long rcla 
tncU straight torso The head m large nn 1 
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tli'- forflirad !its!» and pnirnmcnl th<‘ bndcc 
it t]ir rin*<* f«n\ TJir |i3licnts 

an* alrrt and imnnnl mcntalK amj lend to 
Icarl an aeln i life 

Treatment — Ttirrc no trcntinenl which 
IS known lo inniitncc llic coune of the con 
flilton 

m S‘C«OM}ROl*L.k<itA 

( nr/;/ ijirioHJ /rnsfotri) 

Tins i« n coiitlilidii 111 wliicli llirrt ao 
nl nornnliU in tht prowth it llu i\iaph\M.at 
rml of the luii^ Ikhk**» and il ts Uieonticnllx 
diie lo n fiilurc of l!ic periosli'il sfnith of 
tlic shaft lo cnclo e tin rcv-ion compleUlv 
and pnxcnl llie excess prowlh of cartiNpe 
\s a rcsnll tumors composed of a l>nn\ base, 
winch max l>c cither sissilc or pr<lunctililc<!, 
«I ring from the shafts of the long bones ol 
or near the epiphxsoTl lines and projtcl out 
wml into llie soft It sues In the beginning 
thc«e tumors arc cartilspinous and as the 
pnticnl RTtixrs older the\ become mor«. and 
more calcifiesl in llie ailtilt thes mis lie 
comjKi'eil almost cnttrcK of l>one with a Ihin 
corlici! lisir of cirtihpc The parts most 
comiiionts nlTecIrd art. the upp<r end of the 
tihii till lower iml of the fomtir. (he upinr 
end of the hiimirtis and the lower end of the 
iKinis of till forearm These arc the regions 
when growth proectils most rnpulls 

\ pitunt mis base a smElc tumor or a 
donn or mon In addition to the tumor 
X ris txiniirnlion frcqiienlh rcsciU a dis 
orgmiritioii of the cpiphsscil line ndjicenl 
lo the tumor ssilh nrifletl arms projecting 
from the epij lis ♦« il line into the cincellous 
Portion of till shift of the Imnc In isldition 
lo till long bones the serlibne sciptilic 
and jmIms mis l»c afTcclcd The membrin 
i us 1« f es art not nITectctI In a coii‘«hnblc 
t»rTceutag<. of j ilunts the condition is hercsi 
iiirs 


osTFocnoNnnms ni<;sFcvNs 

O Icochondntis dissecins is a Icnu pnen 
bs Koenig to a l\i>c of loose bodj sxliich «Ie- 
ic!oj»s in joints which arc m other respects 
normal Tlu loose l»o<l\ ^■»c<ml^x>sc^l of a por 
tionof llu articular nrliligi with a Iiscrof 
the undirKing citicclloiN Ixinc Koenig bo- 
licsctl tint the condition seas due to i dis 
socting inllinimition but repented ob«er\i 
tions on numerous piticnls base cnnnectctl 
the condition with triumi it is now belies ctl 
that 15 a result of a direct injurs to thi 
articutir «urfice <omc of the Imnc loses its 
blood siippls and liecomes ni'crotic and that 
thi* with the Qvcrlsmg cartilage becomes 
separilcd and ini' cscnlmlls become free 
in tbc joint 

^\hcn the loose IkkIs is free in the joint 
It minifcsls its prt«cnce bs mlcrfiring ssith 
motion and the jomt mis lock from time lo 
time till locking ti^uills being orils rnointn 
tan in clnriclir but accompiniwl bs pun 
In other instances the piticnl his some 
snguc pun and duibihls m the knee niid 
tilt loose bods or joint moii«c ts tliscostreil 
rocntcenognphinlls before it Ins bi*conie 
compictils ditadiod 

Treatment — The loose Imds should b« 
rcmosiil esen though it is di<co\cretI before 
It I ecomes complctels dctiched because il< 
prescnci in the joint not onls hails lo inttr 
firmer with motion but tends to cause 
chronic irritation m the joint and to jirodiict 
chronic nrlhritis If it n not remosed tlu 
carlihgc mas continue to grow Uit IkhIs 
mis Ijccomc larger and mis become fnr 
lur«l pising rise to miiltiph joint mici If 
the loose bmls is in the nnlcnor portion of 
the knee it should l>t remosed lis a liltra! 
pilellar incision and iin!e>s the bise from 
ssliicli II Ins bcctime detiched is thorotighls 
htalesl and roserrd l>\ fibrous lissup tlm 
base shoiihl also b< excisnl I^o<< I mhes m 
the jKjsti rmr capsule of the knee mis hr re 
mosfs! bs a postmnr lit<r'il inci<on \! 
though till \ arc u*tnll\ found in the knee 
joint loo < l»o«Iits are occisionillj' «i*rn iti 
the hip tllmn shoulder or ankle and sshen 
discoscred should be remostd bj nrlh 
rolonis 
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osteochondhosis or the ghowth centers 


OSTEOCHONDROSrS OF THE 
GROWTH CENTERS 

In the Ninons ossificition centers in the 
cliild a di<;ei«i(. nn> occur which commonly 
ni\ol\cs onli one growth center but which 
maN appear in se\eral or almost all the cen 
tors in one individual Tins disturbance was 
origmalh referred to as an cpipli3silis sme© 
it was carlj described onlj in the true ep- 
iphjses In recent jears it has come to be 
recognized that an\ center of bone groivlh 
such as the ciiboulal bones of the wrist tar 
sals and \erlcbral bodies as well as the true 
epiphv'ecc ma\ show the same pathologic 
change Since the ctiologj is as jet unknown 
and the material for jiathologio study is 
meager a correct and generallj accepted 
tcrminologj has not developed It would 
seem reasonable in discii«Mng this disease to 
(onsidcr whether the process in\ohes a pn 
ninr\ cenUr of ossification such as the spine 
(hefore pubertj) and cuboidal bones of the 
wrist ora socondarj center mz tibial lu 
I erosilj capital cpiphjsts of the femur, 
patella os calcis metatarsals spine (at 
pubcrl\) etc 

Some short bones and some flat bones are 
osificd enlirelj from the primnrj center of 
ossification Ncarlj all the secondarj centers 
appear after birth Mani of the secondary 
centers appear near the time of puberty for 
example 111 the spine tibtal tubercle peUic 
girdle ribs claMcle and rarelv the patella 

The tjpes of osteochondrosis under dis 
cussion are classified as occurring m either 
the primarv or secondarj groups depending 
on whether the primars center of ossificalioij 
or the stcondnrv center is first involved The 
time of appearance and ossification of these 
centers is represented in figure 250 Osleo 
chondrosis develops in ossification centers 
during the period of grow Ih from one or both 
centers This classification places nil the 
cuboidal bones of the wrist and feet except 
the calcaneus m the primarv group The 
growth centers in the spine develop rather 
late and have two periods of active growth 
the first involves the primary center during 
the first dtcade the second the secondary 
centers during the second decade A primary 
t\pc mav continue until the appearance of 
the secondary centers or the two types maj 
appear simultaneousU m the same patient 


Etiology — The etiologj of this disease has 
not as yet been clinicallj or expcrimcnlallj 
proved It would seem however that 
trauma either in a direct or indirect form 
plajs a major part in many instances regard 
less of location A traumatic factor is often 
present in cases involving the elbow tibial 
tubercle head of the femur and second 
metatarsal 

Indirect violence due to increased stress 
and strain resulting from muscle or tendon 
traction is another important element The 
disease is most common at the points of m 
creased strtss for example the head of the 
femur the heel and the scaphoid The ver 
tebrae are usually involv eel m the low dorsal 
and upper lumbar region where the verte- 
bral bodies are subjected to increased indi 
reel trauma 

Hanson considers hereditj as a possible 
etiological factor in vertebra! disease Leriche 
and Policard offer an explanation on the 
basis of vasomotor changes Since the con 
dilion has occurred in several members of 
the same familj as well as all the growth 
centers in several known cases there mav be 
some underljing endocrine or metabolic 
factor 

Pathology — It would appear that the 
pathology of this disease maj be divided 
into two phases viz that of degeneration 
and that of regeneration In osteochondrosis 
of the bij> it would seem that there is at first 
an earlv necrosis m the metaphjsis of the 
neck of the femur and that necrosis later fol 
lows in the head usually at a point directh 
overljing the first area of necrosis in the 
melaplivsis it extends corrcspondmglj m 
the head It is suggestive that the degeiiera 
tion in the head is the result of necrosis m 
the neck and so fat ns can be determined 
there is at all centers where this disease maj 
occur a phenomenon of aseptic necrosis 

When the period of degeneration is com 
plete the phase of regeneration begins Re 
generation is usually apparent in the met 
aphjsis before it shows m the head The cycle 
of dcgencntion and regeneration iisuallv re- 
quires a period of between two and three 
ycara 

There is in the earlj stage subchondral 
necrosis of bone and marrow and an irregu 
larily of the epiphj'^eal line A lack of ossi 
fication in the early stages is noted and may 
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sion of the knee causes pnin iji the regkm of 
the ligamenlum patellae Roentgenograms 
show irregularity in «ha{>e as nclJ as frag- 
mentation of the tibia! cpipliysis. This com- 
mon condition is sclf-hnulcd. regardless of 
treatment. Mild cases may be relieved by 
cross strappings of adhesi\c tape, or in the 
more sc%ere cases a plaster of pans splint 
may be necessary for a few weeks. 

Koehler’s Tarsal ScaphotdHis — Osttodion- 
drosis oclasionally manifests itself in the tar- 
sal scaphoid Its appearance in this locatiou 
was originally described in 1908 b> Koehler* 
who at the same lime di'-tus'icd its appear- 
ance in the ]ialella. In the scaphoid it is fre- 
quently referred to as Koeldcr’s dEcnse* 
wliich is a primary tjpe. The usual synip- 


secondar^ tj-pe of the (hsensc. It usuall.v oc- 
curs m active, w ell developed boys betw ecu 
the ages of three and Iwelie, although girls 
arc not entirely exempt. The first sjmptom 
is a limp, and this maj be accompanic<l bj 
local pain and tenderness. A certain number 
of patients give a bistorj of trauma. 

When the patient with osteocliondrosis of 
the hip is first seen, the diagnosis can usu- 
ally be made. Upon palpation of the hip, the 
head of the femur appears to be larger than 
normal, and the capsule does not feel thick- 
cnc<l, us is true in tuberculosis. Some wasting 
of the gluteal muscles on the afTected skh 
can l>c seen. Some general muscle spasm, as 
well as pain and tenderness, may be elicited 
The Trendclenhurg sign is present. 



Ug 831. — Itocnt^ngram showing ostfoclwndrosls of the right hip 


tom is aching in the region of the mid 
bony arch. The diagnosis is generally made 
by means of roentgenograms, which usually 
show an irrcgulantj of contour and frag- 
mentation of the scaiihoid. The symptoms 
are as a rule relieved by adhesive strapjiings 
of the long arch, elev'alion of the inner heel 
of the shoe or a long .arch support to be 
worn for a few' months. 

Perthes’ Disease — The head of the femur 
is perhaps most frequently the seat of osteo- 
chondrosis. It was dc'cribed by Legg and 
Perthes independently in 1910, and lias been 
referred to by a number of terms, vir.. Legg's 
disease, Legg-Perthes’ disease, Perthes’ dis- 
ease, Lcgg-Calve-Pcrthcs’ disease, osteo- 
chondritis coxae juvenilis, ostcochondritk 
tleformans, coxa plana, pseudocoxalgia or 
osteochondral trophopathy of the hip. It is a 


Roeiitgcnogjams taken at this stage arc 
characteristic. There is usuallv some bro.nd- 
ening of the nock, with spoltid areas of rare- 
faction below the epiphyseal line The con- 
tour of the lic.ad may be slightly flattened, 
with multiple areas of rarefaction in the 
bead. 

The changes wliich occur in the head of 
the femur Following reduction ot a congen- 
itally dislocated hip would appear to be 
those of an aseptic neciosis but arising pri- 
marily in the head of the femur rather than 
originating in the neck, as is suggested in 
primary osteochondritis of the hip. 

Motion about the hip is normal unless the 
cpiphy'sfs h.is migrated to the greater tro- 
chanter, in such a case abduction and rota- 
tion are limited. Very little shortening of the 
leg occurs. The disease is to be diilerentiati 
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fmm tiiUrciilosi-s coxn nnc!con^<niUl 
Tfiil nojuirttl un-suInrilicH of tl t hri<l of ihe 
ftnnir n’t «rll n« cpiph'^nl «ipmlion fme 
ttin^ 

'1 lie fn ntmcnl >\!Knr\cr fK)«*il>K minin'* 
llie child lo l>c put to h«J -ttith Hack** ex 
trn*ion on lIic nficctcil lep, Ihi* w contmuctl 
until the plia'i of rtprncntion ns indicnltd 
l>\ the rocntp«noprani is well ad\nnc«l 
\\ hen the child eels out of Iiwl n well fillinp 
wnlkinp t nee «ith pcrintnl crutch should 
Ik? applied loirclher with nn ihviii-d shoe 
on thi opiKi'.ile side \\ii 2 hl lienrmp fnc of 
the hrnci should not he nllowc<l mild repcii 
cntion IS pnclicnlls completi 



Jiff — 1 tif ton «'T*>*Tmj h pf tpramen tTm«*r*l 

fn m iSr ncHt { p (Jiff i.Si) nhnoinff f *ral ■l**nr| !•> n 
of (hr rnatnl vrll «MniUnmI liut mlFimit omifir*' 

tif>0 

1;K)/Ayn(u— When lliedism-* i»i>r<M.nl 
in the o^ nlri-* It is riferml to a{M)phs 
sill'* It »s the onl\ iXTinide of l!u '*rrondin 
lsi>c Ilf the di‘rn«r in the cldKiidil Ik»«cs || 
occurs most rmpientls in acltsc Iku* Ik* 
tween the ace^ of eipht and foiirtein smrs 
The pnliriU mtn|liins of pun alKnil the 
her! in wnikinsr hsimitnlmn n'nis pun 
and Irndinie** osir the hick of the heel 
lull di>r»iHexinn is Iiniilftl and ans strain 
« tl the irnd 1 nrhillis cnn‘i's pun Ilotnlstn 
svratns often diow the prowth center to Ik* 
rnlirpr^l and irTt^iilnr m outline arms of 
cPKlrrsntion nn«l rnrefiction cK-mr llelicf 


mns he ohlunci! hs liftinp the ht'cl from 
lo *2 \ or nihher pid nn\ he 

pheed under the heel 

Fnibcrgs Infmetion — Osteochondrosis of 
the lit "id of the second metatirsal horn, is 
often rtfirred to ns Fruhtrp*s infraction 
Koehler** mclntnrsophahnpcnl osK-ochondri* 
tis ami ft second Kothlcr’s di<cist Hits oc* 
rur* most often in pirls hetsscen the apes of 
ten iml fifteen senrs I-ocnl pnin in sralkinp 
rtftrml to the part nfTecttd is tlu chief 
ssniptom I^ahrctl tciidtnu-'S ptrnrticu* 
Inr thitkininp and swellinp arc present Dor 
s-il flexion of till fool im\ hi limiletl In 
lolsement of the second nu-lilars*il hone is 
more common than of the four rcnnminp 
tiones because it is lonpcr than tlu. rC't and 
h^ar^ tlu hnint of the hmK forces lloenl* 
ptnoprains estahlisli the iliapnosis Tlu. luail 
of the seeoml nictalnr«al Ixine is flaltenccl 
anti iiTcpnhr Tht cortical imrliim of the 
diaphrapm u>uat]\ «hnns tltickcninp Hctief 
isorilmanh afTorduI hs a hallur Irinsstrsc 
har % inch thick plactal on a low lieeletl 
shoe just hack of tlu position of llie head of 
tlu afTi-ctetl mttftlar«al I>ont 

1 ertfltrnl rt$teochmHlrv*t* has usualh Ikiii 
rtfirrinl lo ns ^clieuimnnn’s disease jiiscn 
lie kspliosis ntlolesrtnl k\pho«cohosis k\* 
phosis o teochondropathica xtrtchral O'tco* 
(hondntis scrtdirnl cpiplitsilis kvphosis 
dorsalis ndole'centmm kspliosis dorsalis jii 
stmlis Atltnlion lo acrlehnl inNolvinicnt 
was first nrouscsl ha Koehler in 1915 U 
prc'cnt tills IS recopnizcfl ns n fiirU com 
rnon conililion more prcxahiit in pirh than 
in imas 

InaoUeuunl of the primara csiiUrs niaj 
nppt ir aaithin tlu larK aiars of life and prt»- 
tliire a prealcr deprci of defonnita than the 
t\|K oetairnnp in the vectindara center* The 
secondara tape is more common In ana p« 
lient with a aatll tirfimd round back at 
adolescence tins condition must he con 
siderreJ 

In osteochondrosis of the secondara cen- 
l«rs of the spine the most frt*qtirnt aPe of 
on«cl has hten found to Ik- betaaien ten and 
clracn scars Tlu incidcpec peak is hipl <**’ 
larlitr in Cirl* l>eui^ reaclual at tin jea’* 
in Ikiss It IS nt eleacn to fourtern sear* Tl e 
comiitiou apjKars most frr<j«riitla m tl'* 
tall ihin rhihl acith an n*l!irnio con*titut» m 




COiXGEMTAL 

Tho s^mptoms and roenlgenogrims \an 
according to the degree of ad^ncement of 
tJic primary or secondirv tvpes DcforniiU 
IS often the onU comphml m either t\pe 
Bj the time the svmptoms or deformity be 
come severe enough to cause the patient to 
seek medical aid the roentgenograms are 
characteristic There is earlj mottling and 
an irregularity of contour of tie vertebral 
bodies most affected nhich are usuallj w 
the low dorsal region The bodies mav be- 
come wedge shaped resulting in angulation 
of the spine at this point In the final stages 
sclerosis takes place and the mottled appear 
nnce decreases The early spinal deformities 
nnv be mistaken for Potts disease or rick 
ets Some of these patients complain of local 
discomfort at the site of aiipUlaltoii The 
secondarv centers arc represented bv small 
triangular bodies at the anterior superior 
and the anterior inferior margins of the ver- 
tebral bodies The appearance of ll e disease 
III the secondary centers cannot take place 
until shortlj before pubert} when these con 
ters appear The roentgenogram usually es 
tnhlishes the diagnosis 

Ihc treatment should be directed toward 
(!) prevention of defonnitv (2) correction 
of defornutj if it has alreadv occurred (3) 
the relief of pain and (4) the iinprovcmonl 
of the generil bodilj posture 

During- the carl^ period of the disease 
when pain is complained of ab olutc plivsio 
logic rest IS indicated The child should be 
placed on a Bradford frame with an angula 
tion of from 20 to 35 degrecs> The apex of 
the curve of the spine should rc^l at the 
maximum angulation of the frame '\\hcii all 
muscle spasm has subsided the patient mav 
graduallj be allowed up Sleeping on the lij 
perextended frame should be continued until 
all possible correction of the defonnitv has 
been attainc'd Corrective exercises should be 
directed toward hvperextension of the spine 
in such a manner ns to restore the normal 
phjsiolopic curves In a few cases m which 
the deformitv has not been corrected the 
patient may require a back brace to prevent 
an increase of the dcformitj or to relieve 
pain 

Tranmattc malacta of the carpal semtluvar 
bone of Kienboci as well as the same Ijpe 
of process m the spine known as Kummells 
{hseaie occurs in adults iisinlb as a result 


DCrORMITIES 480 

of trauma The pathologic process prol)abl3 
differs from that m the juvenile form 
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CONGENITAL DErORMITIES— 
PARTI 

Madclung’s Deformitv —This uncom 
nion subluxalinn of the wri I whertm tie 
radius is curv eil forw ird and the uhi i ttmU 
to displace dorsallj is of «ndetcrmim.(I 
origin tliouji probablj some disturbance of 
epiphj seal grow th m the radius is ll e luider 
King factor Trauma accidental or ocrupa 
lional as in laundresses or clarwomcti is 
'omt limes noted Roentgenograms confirm 
the diagnosis 

Trcttlment — In mild ca«;cs a leather wrist 
support suffices In modcralelj severe forms 
a cock up splint to the wrist leaving thc. 
fingers and thumb free is nectssarv In se- 
vere cases operative shortening of the ulna 
and the restoration of the normal joint a! gn 
nient may be required 
Congenital Clubfoot — ^Talipes tqiinin 
varus IS often associated with other abnor 
malilics cspteiallv spina bihda occulta Con 
triclures sccoiidarj to an asynm ttrical 
development of the innervation to the nnis 
cles of the leg and muscular imbalance arc 
a more potent cause for this condition than 
mechanical malposition m tilcro The bones 
1 ccome molded and fibrous tissues aKo be- 
come contracted Tin deformitv consists of 
plantar flexion of the foot on the leg— 
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r<|Uinti* tturr*ion of Uic fool— xani* ind 
ii'inIK n<tc!tt< tton of iIk forefoot lor'ion 
of llip tihn 'jnd knock kiun divilop vndu 
alU III tmlmlfil n'i« 

'tUiMilmt in tlit nmlioni 
lint in oMcr piliinl« «iniilir <1( fornitlK > nc 
qnirxd n« llit rt**ii!t of jiaralixt' Intimt nml 
ollur cnii'c<! niu^t he iTclinlid 

Trcatirirnl <hnnlif he inslitulul a< «irK 
prifinhK on the tliirtl <!n\ of 
lift hctniiM the iiiii<cte‘> nml tiL tineiils mti'd 
Ik «*trctrliiKl ami tin. tir'ii'! moIiUtl wJuK 
tiir\ arc «til] \«r\ pItnhK TIk ihformitn 
iiiu*'t not onlv ht rorri'Tlttl hut mtiiplitth 
o%(rcorrtct«Kl Tlit o\ rrcorrcclion iittHl Ik 
mnintiiiKt! in (rtlir In niton ntliplut 
< iinnpts in tin l»<im>^ and Ii;;nim nt« to occur 
and to ptnnit the inu'clc^ to htnld up siifli 
rnnllv vi n'> to nnintnin tin o\triKUTccttKl 
IKHitiriii I iinlh until nclnt ti<L in tin nor 
mil jKi'ition i« jKK^ihlc a rclip'-c imi't Ik 
tim^t cnrifiilh prc^cntetl ns tin timhmv 
of n chihfimt to rcMrl i« 'Irons and fnr I't 
<iit In infniicv ^.ititK ninniptiintioti of tin 
fcMit folloncnl h\ llu npplicntinn of n Ivlit 
i ircfiilh pnddcil |ih«tfr on»l to rttnin tin 
lorriition nhlnitUKi is tin. mctluKl of (Imiot 
H<nio>n1 of tin enst in tlinx «ln\< nllow' 
iiniiipiilntion of the ftwit atnin in order to 
<htnn fiirlfirr correction Ihi' j.»in i' Inid 
liN nnotlicr cn»t IUi»olitimis of ntnnipidi 
tions nntl the nppljinc (f casts nllo« tin 
foot to he first corrcctcil niu! tlirn ourcor 
riKtot nitluml '(rion*h tmiinintirin. am 
of tlu tiS'iHs or mdanciriiic tin circuhlion 
rin sr"tls to tilt fool are slntilictl jii«t 
n' iinicli hs the rnnmpiilntions a' art tin 
niii't It'S nml hsnnn nts nmltlnnfnrt itinnip 
nhlions imisi not Im tw siolcnl The toc^ 
tnii'l 1 m mrcfnlU wnlrhetl mhilt in llicnst 
for 'lulls of swtllins nr nn iinhnrrn"c<l nr 
iiiintion Tsiinlh in from Inn to six netks 
full o\ rrcorrcction of tin. foot into i |K>'i|ir>n 
• f nlKliietion r\rr«ion ami markctl dom 
tirxmn mil Ik nccoinpli*hctl Then this po 
'ilMin IS hriil for a friv nrtks nml finnlh a 
huht did foot I rare is applnnl In hold the 
fiKit in full corrrclinn \ rilapst must lie pre 
Miitfil hv hraeinc until the pntnnt is nr 
lisds nnlking Tlun 'I oes nith a n rnrtisi 
“tlntthimn" '! t id 1 nplnct the former np 
I Trains It i* ofitn ueccssnrx to hnsr tlic 
ralirnl nrnf a I rare nt nicht m « nlcr to 
ginrd aunm't rrlajiv 


\n impmMtnrnl in the miucntionnl mn 
liipiitnlion nm! pli'tir cn't imthotl sms ui 
tmtiucnl hs Dints Hrsmne nf Dindnn sslio 
'Imps the fill to sipimtc skntcs or Incctl 
'hots itid attnehes the sknlts in pnthnllv 
inert i<ui 2 dfurccs of cxlcrnnl rotation to n 
mtlnl cross pu-ct fi to 12 inches Ion? \ctisc 
titosinitnt of the Iimhs sshen 'o fireil pro 
tliicc' a sort of 'ilf ninnipiilnlion ami enr- 
nets liot^i the tqiiinus and the sariis cle- 
iiunt'of the dtformils ssilhntil the sti{Tnes5 
cfittiphi nlincca'ls or other fixnlisc imnsurcs 

llu correction of the difonnits heconic' 
imrcasinds difiltiill a' tlu child prows oldi r 
and nfftr siv nionlhs of apt forcildt wTcncli 
inp or Itnolomus nri ofliii ncciliHl to snp* 
pliimnt rnnnunl slrttthmp after fisc snrs 
of ape il Is sonulinio' iuci«s.irv to nstrl to 
o leniomtc' to rtriiosc Imns blocks ihnt pre 
sent lorrtetinn of the diforniils Thee 
more rndicn) nunsiiris result in 'onie i*er 
iiinmnt dnmnpc to the fiwt o' n mobiti 
metlnni'm nml nn a hi»li pritr to pas for 
dtlns m tmlnuiit Hosicscr isrii the tx 
Inim thfonnils teen in ntliills can 1( mv 
rceletl hs ojicritisi mean' thotuh iniith of 
llu innhdits of tlu fixit nilisl bi cicririetd 
III till eornction 

Coxi snm exists ssluri the uiple of llu 
fsiiioml iuK.k stiih the «hnft i< iimlirinlls n 
diictsi lulow the nonnnl 12^ to 1 10 ihcrecs 
Il 1 ' rnrds conptnilnl hut U'Unlls ncqnirtd 
«' llu result of tmiimn cpiphssinl slippin., 
lupp* disrn«e frnctiirt< ssilh mnluninn and 
disensm svhicli enu't «oftcnmp of the luine 
'Urh ns rickets osleomnlicm osliilis fdiro'n 
l’nt.»ts di in»i itc Then is li'inlls coasid 
trnldc tor'ion of the neck as snll n< the 
dostnssnrd hinilinp often thepelsis lip-, for 
ssnnl and llu Iiiinhnr lordosis js jnerta«nl 

The — n Iiiiip lameness and nn 

innliihts to alKliict the Ihiphs The rtjns m 
elude shfirtcninp of the hp if iinilntml n 
mnrketl dimmutiori of Hrsnnl’s liiu snlh a 
lush and p’otnimnl Iroehanltr and lo*s of 
niKluetmn rolntion and cxt«n<ion of the hq> 
In vterc cn«cs lie iiieehaiueal disahilils in 
the hip IS sii pn-nt Ihnl the ssmpinnts mil 
sipns of joint imtalinn and mii*clc spn*m 
arc found \ <lifjrrrnttal tltnoTiost* lx tween 
coxa snm ami infinmmntors le«ion» «tieh as 
tlilK-rrulnsis is made roentsenosmplncallv 
Treofricnf deptnds on the ape of the iwtient 
and the undrrlsinp inu»e In sotinp rhil Irrn 
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CONGKNITAL Di:rOKMlTIi:S 

^\ith soft bones, manipulation and fixation fanej the hivalcd femoral head is opjmsile 
in forced abduction followed by protection the acetabulum but not firmly enpaced in it. 
against weight bearing is advised In early With actixity the head moxes freely, and as 
epiphyseal slipping at adolescence, manipnla- uciglit bearing begins, dislocation upward 
tion and fixation U again useful. In adults, and backward starts The head carries with 
or in cases jn which the deformity has been it the stretching capsule and ligamenltim 
of long duration, concctivc osteotomy jnsl tetes The dislocation increases until the 
below the trochanter allows correction. The head comes to be in contact with the ala of 
underlying cause must be discoxered and Uie ilium, where it may eventually hollow 
treated, or recurrence is certain. out a false acetabulum The true acetabulum 

Coxa xalga is just the opposite of coxa fads to dextlop, and its shallow cup m.iy be 
\ara. In this deformity the angle of Ihc filled with fat and fibrous tissue The head 
femoral neck with the shaft is 150 degrees of the femur becomes irregularly flaltentd 
or more As weight bearing is the force which and the neck shortened and twisted as its 
causes coxa \ara. so .1 hack of normal weight abnormal contacts mold it. TIic elongated 
bearing is tlic most important factor m coxa capmic often becomes contMctcd to an hour- 



rig ess — Unltcalcd bilateral fongenUal dislocations iti iwlult aliouing IhIc Iwic cliacigcs in the femurs jieel- 
ubulunis, ifiMow and pelvis 

saiga It is found in paralytic conditions cs- gins? shape, and the long muscles of the 
pecially, though it is curiously enough seen thigh shorten. The upward thrust of the limb 

in rickets also. It is not m itself a serious dc postoriorlj lips the pcl\ is forward markedly, 

forniity, like coxa x'ara, but wdl usimlly dis- and extreme lumlwr lordosis results. These 
appear spontaneously if normal functional changes lake place rapidly after the child 
use of the leg can be restored. starts w'alking. so that the condition usually 

Congenital dislocation of the hip is a is nolicenbic at an age of from fourteen to 
common and serious malformation, It is eighteen months. 

more common in certain districts of Europe Tlic symptoms arc a limp if unilateral; n 
than in this country and is xery rare in the xxaddic If bilateral There is no pain during 
colored race. Eighty-fixe per cent of cases childhood The sigixt include shortening of 
occur in females. It may be single or bilateral the leg with a riding of the trochanter above 

A large majority of the single cases occur in Nclaton’s line; a widening of tlie perineum, 

the left liip. The cause of the deformity is as Trendelenburg’s sign— a dipping of the pcl- 
.xet undetermined, but hcredilv is ccrt-iinly xis to UieopjKisitc side when w'ciglil is Iwrnc 
a factor. Unlike most congenital deformities, on the dislocated hip,- and lumbar lordosis 
it is not recognizable at birth. In early in- The dmonosi* is indiralcd bx the aforemen- 
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tioncfl «t?in cotjpln! with free ino!iiht^ ami 
no pmltttivc imiMrlf ^pn«m i?c«piti mnfkcti 
limp Hocntuno».nm' cotifinn t!» 

Irealmrnt con‘.i<t« of mmipulatioii umUr 
niii-^llulir n« mIrtKiiiml In am! 

infxhfirtl li\ Dinnrt nml ‘finnld be ’itirtnl 
n< «<xm n dnpnnsn ha« been nndc I)e« 
ln\ onh Ibe ilnplicement am! dn 

l()rt< the omtotirs of lioth the held am! the 
M>ckrl A few ttetks of pnbmman tnclion 
nn\ aid in «lritchinff the contnrtetl Ions 
mii'-elc' nml nnkt manipuhlion ri'iir \io 
knn mini hr ninidul or dinniie to iht 
prow me f« rnnril cjnpln^is nnidt' Ikdiie- 
tinn can iniialU bi ohlaineil b% follow inp 
Dliiuci Iccbtm Vmt the preil djn\rwU\ is 
lo present ri'fli lr>cntion After reiluciton a 
ph^trr fixation ei ri'ijuired for from 'U to 
Hkhteen months to nlJow vhnrtenmp of the 
stntrhixl capsidi and dcepeninp of tht ncct* 
nbuhiin from pri'ssnre bx lh< liiad Iteilix 
locition n ii'inlK eaiMxl iitlor In an in 
adeipiati rim of the nc< talmlnm or In lotir 
jw'itjon of an liotirpla" eapsiite hclwien 
the «<Kk(t and the head as ri<luction i> at 
limpted 1 Mrs pas'inp snr Invond two 
\nrs of ape doiilihs tli< ilifTiriiUs of re 
durlion an«l after iipht snrs of np« mxnipu 
htions are prnclicilh incUss 

If ninnipiilnlion fails or r«.tli«loentmn oc 
riirs opt ft nxhiclioti n mdintod )\heneMn 
ojKTation fails to ristori anti nnintam nor 
iml nhlions a fabi acetxiniliim mas la 
undo or d<ii>entnl anti a l*ons flip tnmol 
down fo m the wmp of the itmm lo pise a 
shelf apninst which tlw IkmIs «ri;,lil enn Ik 
stabihnsl 

In adult cn*cs in « Inch iKitli tin dnloralrtl 
hi(» am! the cxtnmr liiinl xr li)nlo«ts result 
m pxm and dnabihts arthriMlesn of 

the hip mxs Ih* dom in umlxlrnl cases 

Congenital wnnech. or lorttrolUs t* inu 
alls line In contruliire of the stirmaliMlo 
mnstotd tmi'ch thoiuh oci“i*mnxlI\ l«cins 
at tiormxlils nines a *rsrrr and mlnrlable 
il«formil> The mincle fms lierome ron 
Irxrtnl m utrrt> or mxs iindrrpo fibrosis an 1 
slottenmc seeondars to stri Ichiiip and tear 
inp tbinop ilrlnefs In mans n*<*s n hem 
atoms i« the minrlr nn Ik* p%I{w>t(sl nt the 
first wrrk The eontrartrtl nineJe tilts the 
hml to the alTiTletl s»le an 1 turns the rtiin 
to the OJ pO'llr sale \s%mmflrs oftliehml 
fser BP I s| ire an 1 es rn of the shoulder «m! 


ihomx results m iincomcleil rases There 
are no psmjilnms or sipns other thm thi 
dcformtls 

The iliaffnosts n not difTieiill lo nixkt but 
it IS im|>orlaril lo diflirentnti the con.sn* 
ilsl tsjK from tlie tspi nec|inretl secondxrs 
to infixnimxlorx lesjons (tiilwriiilosn) of 
the rtrsipxl spini, cerstcxl hmp!ndcnil«« 
arthntis infectious or post traumilir, ese- 
slrain etc In Iht Hlter onls the cxrilinp 
cause should be Irealcxl nctisels while m 
the con^tintal cases the muscle itself must 
be ntincked 

Treatment — In carls infancs the deform 
its tnas be osirromc bs penile «lrclrhinp 
tnas*tcc and the me of «xnd baps to b* Id 
111! bead stnipht In older cases mamjmh 
lion and rxerci es plus bnrinp tins bt suf 
ficicnt for mild contraclurcH but ns a nih 
rtha<s of tin conincture bs opention is 
nrress.tr\ Tin mtisch nns be fretti cither 
fmm Its oripin or from its insertion tlie 
htxd can linn bi osircorncled and fixeil m 
pli«tcr until hrilinp occurs in the slrclclied 
I>osi||on 

Iloiinrr ^\ Jo^I^vJ^ Ju 

CONGENITAL DF.rORMlTIES— 
TAUT II 

Congenital clubhnnd is usuxUs accom 
pxnieil bs a defeclisi dtselopnunl rf ll‘ 
Ikuh's of the forearm The diformilies of ihi 
haiul nns bt forsvird bnikwanl or literal 
or n rombiinlion of these TIil simpl club 
hand i> somtwhtt smulir lo clubfiKit ni»l 
the rontlilion is assumed to Ik* rinsed bs 
mnljxisittnn in iiliro Tin re mis lx* othr 
cxuicenilnl deformilies pri'inl Tlie «ceon I 
tspeof rlnblntid is assoenleil with conpen 
itil eonlrnelun s am! other ilt formitii-* fhV 
i'it) The Is pt most oftr n set n i< a' «H*nlnl 
with an absenci or a drfeclist ilcsriopm lit 
«f the radius and the hand is»iimi-s a ripht 
atipletl relation with llu iilm In the »iniph 
rhihhaml eirls minipniilinn nml retention 
tf Iht find m the ostrconretctl f>o‘ition b' 
•phnts IS imbeatctl Mnss-tpe is ;.i\ en to oeer 
rome rontntlum and to restore pootl circu 
iition In the scromi t\{>c w hen the e»>f fbt« n 
IS nssociilrtl witli titfornnts of the l»ories <f 
lie forearm the outlook for erirreetifn of 
the hand i' rxtrrim Is jxxir ami sin J k 1 
rrtlum to rnimlam ns much use of the I in 1 
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4nt 

wlitcJi {in nti'nl hv o^ilt-onrliliquioti'i Ixxl 
JO Irijiir\ of iht lifrmicnl* C'i>cctnlK of llie 
trjicnl i-i riion common tinn 

;jinrrall\ <ti|ij>oMiI in inccJnnKnl <]trnn;!c 
mens of I lie knet nnd < xnminalinn n< to llic 
intt'criyj of Uior licnnunls Oionl«l Ik im«lc 
in e\cr% "Manx of llii un<nti«fictor\ 

tonUs. N%lurh occnsiomUs fotJo\\ Ttmo\al of 
fncluml rnrni«ci art the rt^nU of injurt of 
tlie crucji! lipamtul’* u«ualK tin anterior. 
hIiicIi i«i not recopmriil Infort opinlion and 
fuliirc to •‘••ejire eompK te rreovi r\ j*%\ronf;U 
laid In iIk snrpical Irtilnirnt (*»« section 
on I ijraminls 1 

THr SIMIILNAIt CAIlTn.AGES 

riie iiiliriinl niiliinnr earhlTgc i' M>me- 
« Ital C <i!n|M »l and rests on llic inm r lul>cr 
osilt of till lihn tilt cxttrmi seindunar car 
lihgc IS inon III irit circtilir and rtsts on 
llip ou\« r liitu rosiU of l)i< lilna lWilh*irM 
In ilciiHii somiwlnt tin ciMhC' for tin re 
rtplJon of the condsics of the ftirmr TIun 
an riliroenrti!i..inois in tliaraclir and do 
nottast a «hado« m mcnteeno^ranis ixcepi 
111 ran instances «!icn calciuni is <tr{K><ittd 
in llmr siibslaiici Ortim* to tlioir fdirocar 
lila;.moiis nature Ihtt ti ar in llmr long axi* 
ratlicr than fracture transicrscU This pc- 
(iiliarits accouiils for iIk snrml Ispts of 
fracltins ssliicli nn mcoiinlcnsl The inter 
nnl simthmar cartilici has n firm nttach 
inrnt to IIii laji'iik of tin joint oherras tin 
latrrinl iitTldaK* js more IoomIs nltnchei! n 
|K>inl In tie rriin inhero! for it Ins an im 
jKirlniil iKinnp on the jintlinlocic tinners 
ninth are I revnl in dinnf,i mints of the re 
•IM-elisr earlilapcs 

Injurs to till internal meniscus i* eipht 
linn's more eoiiimon linn injtirs to (In ex 
linnl iurJii'ciis nHlioui.li vim nutliontii' 
I licc tin ratio as loir as 4 to I or 5 to I 
Tin rill r r«-avm for tins fail the him at 
tarlimrnt of tin intirnal rarlilai.* to (h»' in 
tirnal ctj>sul»- nails llic ililfrinl latcn! 
licamrnt T*lie cstcrml earliinpr is ( losris 
altnrhnl In the ixtirinl rapsulr and thus 
has a frrtnm ainounl * f niohilits sshich al 
h)»s It to slip fn'tn Intsn-rti iht ends <»f the 
lours sihiii It IS ratikht Tin* is not Inic of 
the internal lartilasrc for il is so f mils at 
lacbcil to the lateral rajisnlf tliat »l wall rip 
or tear in its own sijl*«tsner rather than 
Itrak loose from it» moormes 


1 «s(Ti I rsi or Tiir Mi Mvn am» Titr 
Miciismhm or I’uom mos 
Tilt ineiiisei he ssrll tnsianl tl r jienihinsl 
marpm of the joint awas from the btaruu 
siirfncts and normalK offer no ohsiructioii 
to motion Inasmuch ns the mtirnal simi 
liinir rarlilapc is most often fraclureil ihs 
< fission uilJ lie eoiiRnid cluellj to il Tht* 
rarlilapi i« most decpls plawl svithin tin 
joint when Iht knet js partnlK lltxesl and 
the foot esirtial in sshich position the lira 1 
of the tihia i* rolaleil oulsianl «hpUlK ou 
the fimnr If this jKisilion of isrr'ion of tin 
foot ssilh constrjucnt oulsiard rotation of 
the tihiai load is nniiitamid ns the act of 
tTicnsion i< rarncfj out Iht mner eondsh 
of till fimiir mas roll densn on tin mtirnal 
meniscus and crjp it Unit s the net of i\ 
tension Is stojifHal m timi om of tsvo ihmps 
must happin tjllur the inttrnal <rmjlurnr 
earlilapi mO'l he torn from its moorings ntid 
drapciaj toward the center of the joint or it 
must tear m its suhstnuu The latter is what 
actiiails fK-curs The exart hsealion of ths 
tear or fmrturi in tlie nuni'cus will iltjKiul 
on till ]H>iiit al ssliuh it is nippial It mat Ik* 
III till nntinor niuldic or posterior jiortioti 
Thi fores caiisinp the demncemenl mas l»e 
SSI j.r< It that till hloekinp nction which enl 
inmates in thi find pismp ssas (fnrtun) 
of lh< insmscus will not be sulTicitnt to 
check It and rontmuntion of the force mis 
ilrist the kme into hspi rcxtcnsion am! ruj>* 
ture the anterior rriicial hsninenl When 
the nnterior cnuial Iicarnent is so nipturol 
the Idiia slips forsrnrd on the femur, anil nn 
iinsifthle knit results This hsprrinohilits i' 
rarcis nnrkctl but it ran Ih drli-etci! hs 
hasinp the pitiinl «it on n hanl chair or 
table and allow the lep to ilansli osrr ll» 
lalpe III such n lunniur that tin knn i* 
Hrxnl at n ncht anpk if tin In ad of ll' 
tibii ran In pnlhsl fors'nrtl appr'ciall) on 
llir femur it i« isnlrnee of n riiiituri, of th 
anterior iTueial h;.aintnt I*tr»ons <li(ftr in 
the amount of inohilits sslueh i> normalls 
I rrsrn! therefore thcnffi'ctid knia shoun 
lieromtmrMi with the sound ntu 0|>traliori* 
for rs pair of tins hsanirnl has r been destv-*! 
but are «il(lom indicaletl 

Ssmpfom*! nnd nnKnost*! — -Injurj of 
one of the •emilnnar earlilncjes occurs per 
rmlls among main who are in the aefi'e 
peftnd of lih and enpacetl artisels «i wo k 
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or gimcs On the other Innd it raa> be in 
dependent of 10 % iinusiul icti\il\ and it 
has been known to occur while the patient i» 
recumbent in bed when locking of the joint 
results mercK from turning o\er The e\ent 
in any case is atcompaniul b\ pain bj in 
nbilitj to extend the knee and by swelling 
Pam IS usually located on the side of the in 
\ohed cartilage but not infrcquenlU the 
pain IS described as generalized The knet 
Is held in partial flexion (locking) but mn\ 
be released and straightened b^ the active 
efforts of the patient himself or someone 
maj pull on the leg for him and it will 


gradualh grind the obslnictmg portion of 
the cartilage to such fine slirwU llul no oli 
slruction ^llnI(^ is offered On close qucs 
tioning of Uic palitnt it is ilmosl unifornih 
discovered that at the inilnl attack parlicn 
larlv when the internal meniscus is con 
cemed the knee was partially flexed the 
fool was abducted and rotated outward 
thus throwing the strain on the mtcrnnl lat 
cral ligament and as the act of extension 
continued the catching occurred 
In the majority of insiaitets of derange 
menl of the knee joint tint arc the result of 
injury of the scmiluiur cirlilage a tear or 




straighten often with an audible snap Usu 
illj recurrent lockings ensue anil their 
irregularity makes steads cmplovment dif 
ficult Although the attacks mav increase m 
frequency, the tendency is for the pain 
swelling and period of incidental disability 
to decrease An actual fracture or tear m 
the meniscus may not be produced at the 
initial attack but as the attacks recur with 
catching and squeezing of the cartilage be- 
tween the ends of the bones, a fracture ts 
usually produced Sometimes when the con 
dition affects vigorous men who pa\ little 
attention to pam the repeated lockmgs 


fracture will ho ihccoicrcd in the meni«cus 
winch IS involved However a cirlilage mav 
be hypcrniobilc as the result of a lax cap 
sulc so that il occasionallv will he caught 
and pinched between the ends of the boms 
but it will not be nctuaJh fMctiired The 
most common Ivpe of tear or fracture i> that 
which has been called a bucket handle frnc 
turc or loop fracture Tins is a longitmhn d 
tear m the niiddlt portion of the cartilage 
leasing the anterior and posterior cmls in 
tact so that the mesial portion of the catli 
lage IS crowded over into the intcrcondvlar 
notch m the form of a loop (Pig 255) The 
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m< 'nl p^)rtK>n of the loop of tlie c-irlihpe in 
llu’. position obstruct' ixteu'ioii ami full 
fl*xion ii'inIK mmol Ik atlnmwl Thwl\|ti 
of fnrlurr occur* m l*olh the cxtirml am! 
mlcrn'il •‘emiltJinr cnrliHuc* Then nreothcr 
I'ommon of tenr or fneture of tht enr 

lihce (He ij'J) Tin. more ctuiimon txjKrs 
Tre (1) Ihe Imrkel Inmlle fmclnn {■?) the 
InncilUfhml pe<li:nriihte<l flip with itsbn'c 
ntlnr forwnrtl or iwistcrior in the anterior 
thiril nrirl ( 5) the tcir* in the ini<I(lle nn<l 
(>o*tcnor thtriU '\luth hkewi'c have theer 
l>n«ie* tilher foreean! nr pei^terior (He 455) 
Tin litter imi pitMliict Innrrc *\ mptom* of 
Irnn^nnt nlrhinp I fliiiion earici in imli 
e nlml cnM'i 

\ Imrkel Inniile tear which is cnt«c<l be 
lln prmnre injure tme Inec *urh n hrpe 
thnk looji leifif: in the inlircomlelir notch 
tint the knei cannot be stmighleneel «ecn 
be manipulation umlcr anesthesia The loop 
ma\ jKrsist thus (or mouths all seectlmc nnel 
pain tnie haer anil the onle seinptoms nine 
lie n filling of insceurile niul inabihte to 
extend Ihe knee conpitlele In thc'e rather 
rare instnners reinosnl of the cartilage i* m 
dicntid eern though there has been but lln 
ungle attack The patnnl mav note the lack 
of tslinsion onle eehen told to stand erect 
ee ilh the feet together and to stnughUu both 
km rs 

Diffcrcnii'il Dlagnasis — Vrlhritis tiihcr 
lulMrciilous <r infcttiou' niae prmluce 
seecllitig ninl eilemi of llie sinoeial mem- 
brane little fol Is of «\no\ia mas lie nipiKal 
belwetn lln Irons hut ibe pam wbieh rc- 
snlls from tin* pinching is not «eatrt One 
shoiitil Ik cautious nlKiiit making a diag 
iimis of niechaiiieal ihraugririrnt i f the knee 
joint «lnn a thickema! capsule is present 
and jj.arlicnlarl> if other joints gi\c csi Iriice 
of ortl nti< 

HcTiimnl dislK-atioiis nf the patella 
uhieh iisiialU affi-ct women are also smldm 
in onsft and fiamfiil but the imtient as a 
rule cib<f-nr< that the jwlelli is di placesl 
outward *vmiclunrs a dtlinile dn^ni si< is 
«bfh»iill ami iimlrr such rirrnnnlanrrs siir 
pical mltrvenlion slmnl I I*. {tosl(«otirsl 
mrnnwliile the | atirnl should l>c askrsi In 
note nrrfulK the juibjtTlnc ami objcelivr 
ssnijUnn s which occur tiuring the next at 
tack 

Consenallic Treatment. — Uhen one 


first ctammes a patient with a merhannal 
d-nticenKUl of tlie kucc joint sshich is the 
result of an injnrv to llic inlirnal seinihmar 
cirtilagi the kmi should l>e manipulates! 
and stmighti innl This mas Ik* done inthonl 
ani-sthi sia m nnna cases The i»aln nt 
shout I bo recumbent preft rails on a low, 
flat firm lalili and tin knees sliouhl hang 
m<r the ind The surgeon stands Inlwccn 
llu patient s kgs and flexes the affwtval knee 
as ftilK ns possible holding tin patients 
ankle firmU in one band while the thumb 
of the other hand prt* is o\ir the anterior 
tnd of the cartilage which is iiuoticd Wlh 
the coojK ration of tin patnnl and nt the 
count of thr(“c the kmc should be fnrcihlj 
cxiendtal and at the sami time the tibia 
should l»c rotated inwaial This tnoiemcnl 
Inids to reli asc the lorn or Imclund jiortion 
of the carlilagi If the knee goes into com 
plot! cttinsionniid the patient sass that tin 
kmc ficN n,.ht all is well but if this n 
assurance on the jnrt of the patient is lark 
mg the probabilities arc llint riHluclion ha* 
not Inen accomplished and that Ihe mancii 
Mr should be repeated If ncilhcr surgeon 
nor patnnl is vati fii<l the chances are lhal 
a buck* I linndic fracture is priMnl and lhal 
the loop is held firniK m llu mitrcoiidilir 
notch If nduclion IS ealisf ictori apoUrmr 
splint ‘hoiild bt nppind this should be worn 
for ten tiavs or until nil «orcne>-s and swell 
ing hair siibsiddl Dialhermt or radiant 
beat max Iiasten nb*orjition of the cffiision 
If the cartilage was mcnlx pinchnl and not 
fracturtal sub efjuPiit locking mas not occur 
but if tiure sens n fracture attacks of lik- 
ing almosl cirtamlj will follow, and rt mma! 
of tlip offending nieni«rti’> will Ik nciKssars 
If reduction was not nceomplidiid sjtidae 
lords th( patir nt *1 ould be put to lies! and 
the leg shouM be htUl as nearK slrai,,hl a* 
pns*ible m a conifrirtablr position Heat nf 
fonis rclaxaljon and ns the swelling *iil>- 
sides the knee mas slrauhlcii of il« own 
accoitl without the act of reslurlion lying 
dcfinilrls nolul If il slaj s locket! ixplora 
tion IS ndsi«ah!c 

Furgieal Trcnlment —More than a sm:!c 
locking should ban orrurretl lyf rc one rr* 
MTls to surgical Iriatmcnt snsr in lie rt 
ccpliona! ca«es which hate been rrentroaesl 

Tlte utmost care must Iw u*r<l m estab 
lisliing a defimlt diagnous as to whieh men 
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jscijs ts in%oUc(l for there is no unOt 
mcjsion tint gi\cs free oppor!tm»t\ for 
exploration of both F\cn an t\tensi\t lonpi 
tudiinl split intelhr inciaton does not do it 
and this is now tiacd ^cr\ few sui^eons 
Gcncnll\ spenkmg if the internal mtiii ciis 
IS in\ohrd the pain extends to the inner 
side of the knee and if the external mtniscua 
IS the ofTcndcr the opposite ia true Pam is 
caused b\ tension on the capsuh and Iipa 
menls not b\ the pre^surc on the inenisens 
ot joint surface It is po cible though not 
common for a fracture of an external car 
tilagt so to distort the joint that pain is re- 
ferred to the inner side of the knee The 
roentgenogram is of no aid hccansc the men 
iscus casts no shadow 

The preparation of the knee for operation 
IS important Infected ahraMons and pustules 
in the skin arc dangerous and no knee joint 
should be opened when thc\ arc present 
The leg should be cJeansid with <oap and 
w Iter at the time of sha\ing and a sterile 
bandage should be applied but the actual 
preparation niaj he done on the opcnting 
table No more care is nccessarv Iicri, than 
IS required in tlie preparation for nn> other 
operation, there are no grades m preparation 
but the exact method that is cmploxcti dc 
pends on the choice of the uidi\idual sur 
goons After adequate prcparilion of the 
skin the leg IS properb drapctl a tourniquet 
IS applied the foot of the operating table is 
dropped and the patients leg is allowed to 
bang over the edge of the table at a right 
nngfc The iiiCMon for remoaf of f/ic 
internal meiibcus need not be long nlioiil 5 
cm m length is suflieicnl it begins U to 2 
cm to the inner side of the patella and ex 
lends clownw ird from the IcscI of the inid 
die of the patella to a little below the Icxcl 
of the head of the Idiia 

If a fraclnrc is pre ent in the carlilage as 
much of the torn portions of the cartilage ns 
possible slioiild be remoNtd three fourths is 
usuallj siifllcicnt and care must be taken 
not to injure the internal lateral ligament 
If no fraclnrc is discoatrod the patellar ten 
don should he pulleil forward with the aid 
of a smooth Tclraclor so that one ma\ look 
ncros, into the external compartment of the 
joint to sec if the external cartihf,c is m 
jtircd This nulhod of exploration of the ex 
tcrnal compartment is not laalK satisfaefora 


m 

howcacr and if no ahnormahta In« been 
discloveel and if the samploms warrant it, a 
sep irate external inti''ion should be made If 
no nbnormalitj is seen and if the hislora of 
recurrent locking with pain aahich extends 
to the inner side of the knee is dermilc the 
internal meniscus mna bo remoaeel if the sur 
gcon feels that the di'abdila is «real enough 
to aeairant it Occasionalh when the an 
tenor portion of the cartilage is looseneel 
and the meniscus jnillcd forw ml a fnclure 
will be (omul in the fiostcnor third wliieh 
could not liaac hc« n d( lermiiw'd m ana oilier 
waa If tlie po tenor jiortion of llie e irlilage 
must be remoaed a iiosterolateral meision 
which IS made just imtcnor to the ham 
strings IS parlicularla useful esperialla in 
those cases in which i lesion of the posterior 
tliird of iJic cartilage is suspected and ii 
which its rcmoaal is eltemcel neiessara Tin 
capsule of the joint should be do cd in laa 
ers and the knee should be pul up m ex 
tension either on a posterior splml or m a 
plaster of pans cast which is splq If the ix 
leniaJ cartilage is to be remoaed a similar 
incision on the outer side should be eiii 
ploaeel Unless there is considerable effusion 
the cast ma\ be remoaed after fi\c daas and 
gentle moaemcnl permitted If all is well 
Uie patient mii\ be permitted to bear weight 
and aanlk eight to ten daas after the o|iora 
(ion 

OSTCOCARTIIJtClNOUS DODIKS 
Ostcoearlil igmoiis lK«hes cause derange 
mcirfs the Afree ih'tt arc fess sceenr 
arc those which arc the result of elisliirb 
ntices of the semilunar cartilages ‘^mtliuus 
the jilient liimsdf is able to jwlpate nml 
localirc the hoelics and thea are nlweas 
aisiblc in rotulgenograms In rare mslnneis 
(licdennecnKiit fs the result of unolacment 
of Imtli a s<miliinar cartilage nml the osli-o- 
cartilngmous hoelics The Iwidics maa be cii 
lircla free and maa wander al>out the joint 
thea mux brcoiiie smooth and roundeel thea 
max licflltnrheel ba a peahelc to the sanoaial 
membrane or thea maa lie 1 cM ciifddcl in 
senoaia! membrane In the latter ease thej 
are tougher and mullietTa like m appearance 
The chief interest surroumhng llu-c l>o<hes 
connrns Ihnr ttioloea and thea are ImM 
dassifi a! under three headings 

I ^me ostiaH artilaginons Invlies are the 
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result of oiteofirthnUt anil u«unH\ affccl 
I>rr*nn« wlio art lirMiml miilillc ncr Tlte 
onatniU from lUc marcmsl o^tco 
pli'tic prow lit" wjucli iln iiol l»mV. off com 
plrlrlN nl fir^t litjt riintm alls<lif«l for •» 
limo l)\ a iH'iInIc l!nl conlnins IiIckxI 
'cN Tlir*c IkkIii-s inrm'c m «ize ami 
limk awa\ from Ihur ptilirlM lo wanilrr 
a< frit l>o(!jo<! m Ihc joml hilt* the IkmK i 5 
nllnchc<l l)\ a in'ilirtc the l>on\ siilKlnnct 
nti\ incrn^r hut tins m<e< after th« IkmU 
awa\ from thi jKtliclt how«\tr the 
joint fliiiil nfToriU «ufncirnt iioiiri'hment for 
Ifu Ollier carlilipinniM ln\<r In mcrtasi m 
lhickm«< In o'lemrlhntK tin IjoiIiph arc 
mnUiple there often are as mans a^ fi\c or 


s\mptom« mav }»c indefinite and the pituiil 
nn^ Iia\e n ferlinp nf in‘otiiril\ m the Kner 
Tl« pstunl* an tiMnlU rn sonnp vUdl or 
earU mtddli lift Hointerno^rams <hmi!d Im* 
canftilli ^tiidml lo ilctocl niir ihnormahl\ 
on the <tirfir< of the inknnl cond\Ie 
3 I>x> e Iwwlir^ whirli an Iht nMjIl of 
o<tcochondromnto*'i« Il^^ Ik* quile ntmiermi* 
and inaa caii«e the knee In fei 1 like a vick of 
niarlilfs (Hp i57) 0<tiaKltom!rinnal<^>i< i< 
III realita a henipn neopla^lir proee*!'? which 
pro«lim*s O'teocnrlilapinniis IkmIus particii 
inrU at the attachment of the s.MiOMal mem 
hrane lo the l>one hut tht% mat an»c from 
ant area of the stnotial memhrniic 'I he 
!^ollle*^ fir^t appear as little fleshj no<Ui!es 
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Vs liiHlr in oxlrtirlm »<fnU« «I « »n C fn m inipmtl rr>oKW 

1 * 41" — <Ktpr»-li» wlmcpit •< « « f |l p Lnfp » th iv ll \ tp lotivi 


Sit Patients in ihi* pmiip an iitinllt elderlt 
and iinK*<s ihe l»o«lir» nn « aii«mc discomfort 
ihet mat Ih left 

S Ix>o*e Inxlits mat l»c the result of 
otfrochorr Iniif »h*«refln» This is a rather 
immiial comliltoii that dcsertes n more 
Irnplht mnsidimlion than ran !«■ tnrlitdnl 
I ere Tin are formal ns the rr<iilt of 

siparation of a piece of oslrocartllapimmi 
siditlanee from ll r artinilar surfaces of the 
knee usitallt from the internal cnmltlc of 
the femur jtnl iroaitnal to Ihe insertion of 
the posterior mieial I panient into the inti r 
iial ftin Itle (h’ip Tlie IkxIh's nre iisu 

*llj sinple nn 1 loth ktirss am oerasi mailt 
intoltnl rie Uwle mav ari»e from the ev 
temalronthlr the Id la or the patella WliHe 
the j iTK Tss of srjwrfttion is corns on Ihe 


that IxTome cartilapinoiis at the tips Ihet 
prow III si7» niid haiip into the cntitt of the 
joint I»t ixsliehs whith break n« the Imdies 
I i-eonu too hratt ^otiral rnsi s hate been 
reportesl in which the lKHlif*>. caceeihsl a 
tl onsmd in niinilier 

Stitiplom*! — Ib^nnlhs^ of the origin of 
the IkmIis-s the stmpinms whicli thet pro- 
duce are the same namelt catchmp or Imk 
inc of Ihe joint willi pain ^wrllinp rarrlt 
follows niid Ihe pun is of short diiralnn In 
aounc i>erM»ns the prescrice of lhr»e Ixxbes 
per ar is niflncnl indiralmn br their sir 
piral remotal but m ehlcrlt iialirnt* a* 
has l*een mentimnl jretiouslt thet nst 
l»e left iindisturlHsI Itrmotal of rueli Ixuli* » 
should be done under the s*rirlrst asrjfK* 
conditions Titoofirn removal of these lx»d '** 
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in the office has led to seriously infected 
joints with dreadful scf^uelae. 

Melvt\ S Hkvoersox. 
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AMYOTONIA CONGENITA, CERE- 
BRAL SPASTIC PARALYSIS, SPREN- 
GEL’S DEFORMITY, POLIOMYELITIS 
AMYOTONIA CONGENITA 
(Oppenheim’s Discoic) 
OefinUion. — A congenital weakness of 
muscle, local or general, cliaractcnzwl by 
h^potonus and flabbiness. 

Etiology. — ^I’hc etiology is congcmtal, 
olherwise unknown. 



Tig 2^8 — AmMitnnia rongcnita (New England Pea- 
body Home rase) 

Pathology. — TJic mttscle fibers oceirr in 
clusters. Some are small and fetal in type, 
and others are increased in size. 

Symptoms. — Generalized weakness and 
Io<s of tone in local groups of muscles or in- 
volvement of practically all the muscles of 
the' bodj arc sjmptoms of this disease. 


There is not complete loss of power. The rc- 
flercs are absent. The disease resembles in 
some respects a gencraliztd poliomjcitlis. 
Contractures occur in the extremities. 

Trentmenl. — ^Treatment includes physio- 
tlierapj, the avoidance of f.itigue and the 
correction of contractures by stretching, 
Icnolomies or fasciotomics as indicatc<I. 

lln FiirNcrs 

Forbes, D,, and Wolf F S Amtoloniii Congrmtft 

(Opponlietm'ii Diseuse) m Identical Twmi Bull 

Johns Hopkins Hosp tZ'SOO. lOSO 
Gurdjian, E S Myatonu Congenita Arch Neurol L 

Psychiat BiSi. 1930 

CEREBRAL SPASTIC PARALYSIS IN 
CHILDREN 
{Litilcn Disea'ic) 

This affection is not a true paralysis but 
rather an incicase in mtiseiilnr lone due to a 
loss of inhibitor} control In tlie central ner\- 
ous s}slcin. It is chnractcri/cd by disturb- 
ances in locomotion from exaggerated mus 
cle movements. Tlie affcclion ma> be con- 
fined to one cxtrcmil.v. monoplegia, one side 
of the bod}, licmlplegin; two cxlroinittc«, 
paraplegia, or both «ules of the body, diple- 
gia. 

Etiology.— This disease Is prolnbl} due 
chiefly to developmental defects tn the cen- 
tral nervous s} stem. Prolonged or precipitate 
labor with dam.ige to the lir.iln from hemor- 
rhage and bad obstetrical tcehnic or as- 
ph}xia are also considered from an etio- 
logical standpoint. 

Pathology.— Tlie lesion is siUmted in the 
motor area of the brain, sometimes associ- 
ated with hemorrhages in the li.isal ganglia. 
As a result, there are disturbances of devel- 
opment. atrophy of bmin tissue, sclerosis and 
sometimes calcification, and also degenera- 
tion of the pyramidal and l.atcr.al tracts of 
llie Corel. 

Sjmptoms. — ^I'hc s}inploms depend on 
the extent of the lesion and the amount of 
disability. The muscles show increased tone 
on palpation. Small children re.net very sud- 
denly, with dissocialcil movements, to sud- 
den noises Active muscular efforts increase 
the spastic movements, and walking and the 
use of the hands show slight impnirment of 
function up to complete inability to do an}- 
thing. In the monoplegic l.vpc there is an 
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t-qiimtu trilli n dinfring mil in wnlkmc In 
ltpniip]<sin iJip nrin h lirM RcxmI nt the 
wri'l fin;:ir« Bn<I cUtow, the fomrm h pm- 
mli't! an<! till «lioiiK!ir i* n(!<lm t«! In p*ir» 
|i!icn « hirli i< t!ic nio«l romnion form tin re 
nrx tlic "ivniplnni* ‘rpii m monoplcsii pla^ 
n pnjl The ‘\n<I hip-* ntc fttl 

(IiirttH] and itiltrn’ills mtalod In (iiplc}*n 
llifft tri ihi <\mptoni< of lipmiplesm on 
each *n(lc I XTCcenlcd reflexes nnd clonus 
nrt imiKirlTiit ^xnijilniiM The lU'cp nfltxes 
arc incrn'etl and ihc n'il)m«ki and Opptii 
hcini refliscs an often prc'cnl At times the 



HiS p«nih» • 1 ) f p'* 

(O I Irm • H wn'st ) 

h\prrlnnirit\ in nil the niii«cl«-s n *o prent 
thnl ill* reft xe<i are not oIiIriumI at nil Tlir 
call mas lx* nlntio sxilh a lack of rhatlim 
roordination nn«l l)alanr» 

\thelo«is e* often ‘ten fl'»ociatrtl «ilh the 
»p.aslte eamdili n Tlie*#* ntl eto d moaemrn!* 
are tln'orntnl »>ccnr msotnnlnriU ami art 
fllNast raar^tratrtl when Ihr | alienl a! 
tempts to fyifomi «»amr net \ penernlirol 
Btf etc M- mas eti»l a! me >Iftns of ihf^e |v» 
twtita are lalKletl as mrrtnlH Telarsleil 
wl en »t eh h rol tl e ca«e Mental rrtartla 
tK>n IS cflen tern hitrese* in tnir fpasttr 
ptralssjt nnl •eim^-limea lie mnfrsn it 


tnie I r the mental dcselopmcnl mns l*e 
nltost normal 

Diapnosl*< —The dnpnosis is haseil on the 
pencral pictiirt and should not !>e diflcuU 
esen in Ihi mild easts if a rarefnl cxainma 
Iton Is made 

Propnost* — ^The pTopno*!* sletscn U on 
lilt extent of the le<ion in the extmnilns 
and the iiunial status Ixtrnsise nthrtoid 
mosetiients make the prognosis poortr sines 
it la much hanler for lho«e m> afTceUal to 
ctmirol their inostmcnls 

TYcalmcnt — ^The Irtalnunt includes (I) 
teslinp the mcnialits of the ;vittent (2) re- 
mostnp all sources of outside imlalioti ( >) 
iisinp pood dis(ip]iue and (4) nsoilin^ 
fatunie 

If the iiuntal retardation H not too preat 
and one ran expect coojk ration from the 
child and his parents then one mas outline 
a plan of Irralmtnl suitalde to each indisi 1 
ual cast It IS ssell l>eforc considermp opir 
alise measures to hepin b\ ijsinp projser 
phssiolher i)K nlic exert i e*» in muscle rc'-eihi 
cation hnlaiice nmnlmation and rlisthni 
Massape and clectrieils npernsaU an irri 
tahle hmh and «erse no pood piirjiO'e All 
«4>rts of di s ics * can In U'csl to stimnlatc the 
function of the afTectcsI muscles 

Tilt ilifTcrriil forms of operfifiic trfatmrnt 
are dnidial into Isso pmups (1) operations 
on till imi-elcs in sshich nisoloins or trn 
oloms IS done and tendon IraiisplanlalH n 
(2> ami njH rations on the nersous sastem — 
mWfmfion of neracs with afcaihof sort of 
motor nrrsca {^Ic ffils nptralion). dm ion 
of pt>strrior ntrve niots (lurstcrs opera 
lion) or raimseclion (Ilosle) 
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lime the biceps tendon is divided If there M biwj' ob- 
slruclion to complete extension nn osteotomj should 
Iks jiirformcil In njaii> tnstniiccs Ihe patella js higher 
than normal In case this is so it \nll be necessary 
to insert the patellar tendon down on the tibia, using 
skeletal traction bv means of n pm through the patella 
an I uieorporatctl in the plaster and left for three weeks 
I iite<i,9 thii IS lione the patient will not have power 
enougli in the retracted riundricepa muscle to extend 
the knee completeb Tlie leg shoul 1 be kept esteniled 
after these operations for from to eight weeks in 
plaster 

liWnetion eonlroetiirc may be relieved bv dividing 
the ad Itidor muscles coinpletelv The legs roust be 
kept flljiljrled for from fight to tuclie weeks m a 
jlaslcr spica If there is much abductor weakness 
LeitKS operation shouH lie done This operation con 
Msts in freeing the tensor fnscise lalae from its sur- 
roiin ling slnicliircs an 1 transplanting the upper por- 
tion whicli has been tree*! to n place more posterior 
so that It acts as a pyre ntxluctor This operation also 
lielps to remove inward rotation and bip Union con 
Irneture 

Seal osis IS ususllv due to muscle contracture of the 
s| mat and lateral abdominal miusHes and may be 
nitveif bv divirfiog the fumbar fascia and Uie short 
cneit lotermiisnihr septa in this region 

ffmnn and Adifurtion of the //and— The flexor 
carpi idnaris may be transplanted into the dorsal $ur 
face of the liase of the third metacarpal bone rehesing 
the alluction and assisting dorsal flexion In pure 
flexion (feformitv tenodesis of the extensor carpi uhians 
(n the tilna and of the extensor carpi radial s brenor 
to the radius holding the hand in the cosmetic cock up 
position will impiose the function of the hand tie* 
Hcnlously The hand must be kept overcorreeted for 
SIX weeks 

Pronaiien mntraeiure of ihe forearm necessitates a 
Jones operation Tlie pronator radii Icrcs tendon ts 
c•omptete^} freed from its insertion and sutured as low 
down as possible into the two radial extensors 'Hie 
wnst IS kept dorsiflexed 

Adduction cenfrnctKW of the shouller mas be re- 
I eved bj section of the pectoral s major and subseap- 
ulnris finilons 

OpcmfioM on Ihe Nerrous System — 1 Tnflltration 
I f the motor nerscs with strong alcohol rouills m lem 
iwarv paraUsis which lasts for from six to eight 
weeks This procedure permits one to carry on physw- 
therapy to a better advanlajje since the contracted 
muscles do not function 

8 Section of the posterior nerve roots or Forsters 
operation consists m disnsion of the third fourth and 
fifth lumbar and the fir^t and second sacral dorsal 
roots to relieve spasm in the lower extremity and Ihe 
diMsion of Uie last four cemcal and first thoraoc 
roots to rtheve spasm m the upper extremity This 
operation 18 very severe on the patient and is piae*. 
ticnlU never done m this country for this tvpe of 
paralysis 

S Division of motor nerves Stoflela operatwn con 
sists in resection of nt least 2 inches of a motor nerve 
tlat goes to a spastic muscle It has been performed 
on the internal popliteal nerve for equinus the sciatic 
branches to the hamstrings the obturator and the 


DEFORMITY 

median nerves The results on the first three nerves 
are not os successful lu general as Ihev are on the 
obturator and median nerves Resection of the anterior 
roni and the mwl an nerve is cxrellmt in cases of 
pranalion spasticity The proximal portion of the cut 
nerve should be sutured to the fascia so as to prevent 
regrowth 

4 ftatrueehoK of ei/mpathetic nertee ns advocated 
bj Royle has not been, generally successful In cases 
of increased spastic tone it does seem to be helpful 
and it also increases ll e surface temperature of the 
extremities 

5 Sertiou of the antcrolnteriil tracts is ndvDcnled hr 
Putnam in cases of athetosis ^larked improvement 
irsults to some cases 

Summarj' — There are numerous open 
lions advocated in the manigement of spas 
tic piraljsis but none of them curet the con 
dilion The vtbole object is to remove de 
formities and distbilities in order thnt one 
maj proceed with the real treatment which 
IS physical education Each indnidtial ca*i 
must be considered from tin phtsiologic ns 
pccts of the neuromuscular mechanism 
These patients must be taught ho« to relays 
The exercises given must be simple and 
since the spastic altitude is that of proteo 
lion. It IS necessarj to attack the extensor 
muscle groups 

Most of these patients are lacking in 
balance, rhathm precision and coordination 
To obtain the desired improvement in the«i 
conditions means treatment over a long 
period and requires gentleness and patience 
on the part of the phvsiotlicrapist 
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SPRENGEL'S DCrORMITV 
(Congemtal Eleiation of Ihe Scaptda) 
This tjTie of congenital deformity is an 
upward displTcement of the scapuH R is 
usually unilateral but bilateral lesions are 
seen occasionally 

Etiology. — It IS a primary deformilv and 
other primary deformities also mar be 
present 
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PathfvloRy. — ^T1»c »rapuli i* ‘nnlhr Ilian 
lt« MIon TJk’ *'* iKKilftl 

*harply fcir'vanl ruiir tjix"* tnaj !>•' found 
{ 1 ) llsr t\-p<* m nli'rli there \* n« ctmneclKHi 
Iwlttctn ihe Tnpula .and the <pnu\ (?) the 
l%pe in which there i< a fihrntii liand extmd* 
me frtjm the \trlihral end of the <pmc of 
the scapula to <mc of the ctrvical «pine<. (tl) 
the iM'c i«4 winch there i*. n mrliKiiinou>. 
I'thmiK. anil (4) the iM^r which nhows a 
l«>ny HlhniiK. wide at il< ln*e anil with a 
d« finite part of the «ea|Hi!n txlendinc oh- 
iKpicla upward ami fonnins a fairla *ohd 
.arlicidation a\ith tin ••pme 



Ilf eCO — ^.frrr't* •Irf'er-ily (Oitf'rfl* 

n«- ) 

Samplnm-t, — Tlie scapula la hi.:h and n»- 
lat»al forward, tnalins an »in«ishtlj prom- 
imnrr at the ftmt of the nefl TorlieoJlia 
•and maa aceompawa the Icaion 

IJmitalion of aUluetinfi and elea afion of the 
arm are u»nalla pfr«ritt 

DLaCTimlw.— The dnffmi'i* i* made from 
a «tmly of tlie *\mpt(>iPH ar<l h ronfirmed 
h) tl.e roenlpeponam. 

I’rT»zno*‘I<.— If the ro'-dilion not 
treated, it lireaiittra irieTTa*ini;\> tlP.dj'hlly. 
(If«r>tiar interaenlion will fni'Toar it ctm- 
neliralh atd nearla aliraa» oti»f3c!orj. 


Trcalment.—Mild ca«e< an* lulpnl l»y 
'I»ccial extrei^ea. The nninrily. howraiT. are 
*eacre. and nj>rration jndicitlt^l Thm* are 
taro ohjeela to he uhlaimal fir^l, ninoaal of 
the deformin; ch'minta artl. armnd. depri-'- 
$!on of the *rapti!i. 

It {.A* te^B tKe m«lAn in nany r-Lnir* In male an 
iroui.n jia'al'.-l ti> tlse afune nf itv* to rrrwvve 

llw rve^uW aUar'irwrt* in tl<^ a"e*. 

I»*l’» «ntff»«rl/ ami prwtfrjifh. *til>ref»«tea!lj-, at>t to 
•Ittnle K ti» »eftv*re omnertirs Tnl* W'^ins to lie 
•pee In iQ«lancr» t*>e ampiU i< donn a* 

far l.le sr.I ttlartnl to a ntt t'V neac* of 

fa^ia «r oiler oilii/e cvitre.al n»r wriler'i mel*x»| 
u a« 

I Tie .Ir'ofmins etemcfit* trr rrmnrr*} ii» |ireTH»pJe 
<lnrnleii etcr^.t lhal llie trineW are rlearrcj frr.-i Oa* 
(•mmleum uiM-e il i.at lern foon.! itiat the 
•l4nr«:* f mat Bn>* hael Bhere « at>l.}ienrn!ea! 
4* ««eTli»n >• niaile 

< A lol* *a iKrtiBjK lie tenlet t.T IIk- 

pmer^t »B*I a .littjMr ttrvn.l ©f dental wire ihrea'W 
tijoue'i il 

S \ ar»t>n I mntion. I inrl Imjr l« ma'fe t inrlii** 
|«|ik» t!.e l)j> «>f ||.e aeapula. and all fire ««•« of ll>e 

• ire am drawn ilran leneatli tJie muaelei of tie 
araputa rirercns from l!>e Irarr wniinii 

I 1 l>rs jiatift apiea. rjien «l ll.e hark of l*-- 

♦ ai«t Ere M b| j r.rtj In iLe lec anti « pnit i« altaelel 

A* an»n at l)u> palirni t» mmfortaMe. aleUuI 

iraetnn « l»rvn utinj • aprjns lalinre %i*}» fmm 
< to 8 te-ute!« t-f anrht Tl.it i« mnltnitetl Utslil lie 
aetpiib *« fone.t d.>«n an-l mjultra ahnit fi>n» wirU 
tt IV en<l r>f thit r»r«»l, a | I’lul inetdon » frjule 
oter l!a> .V>Pv»I «pJre. e*jai«If»f the auterfirtal irteal 
motelea aed fatrta V Tap of mutrte amt ftina. 4 
itwle-a Vmf with iJie !«••• down »« frertt and 
l« the infertor anrfe nf the aeapula •il/peT^'ea”/ 
TIi* ntaneutrr alli>«i fi«r more Prtiu’ilr nf lie 
a'afnita ami at tlie aame jt down. 

Hi mtE-Nn-v 

It I) CimsmUt TVtaln*n of die St-aieita 

J A Jkbi Sirf IPM 
W»«tman A Cons»nilal I Wat<nn ©f 5rat'*iU a'sd 

I'arah^tt of ‘^rralut Marrnt Mnwlr. JAAIA. 

!0 mi. t»3l 

rohintn i litis 
(fn/a«/r7r Paralynt) 

nrfinltion. — I'olinmicltlis i» nn actile in- 
fertitm* doeat** Inline penen! eop^tilulimnl 
and cenlral tirrioui aj»trm manifi'«lat»'>D*' 
nautili, loeahml in the anterior hom cell* 
of the epini! mrd and often rlnr^elrrircd hy 
irotor pira!\«it 

Kliolocy,— The inferlinp orpanl’tm I* un* 
if'owti. hut rectiU rrteanrh Ina prialweetl 
itrons ei Merer that a fijtralde tinit i* an 
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etiologicil ngcnt It occur*; iix spontlic nml 
cpidcmtc forms There art certain areas 
wlicrc it IS practicallj alw ix s prevalent more 
espccialh in the northern part of the north 
temperate zone Tlic majoritj of Iht ca*^> 
arc «feen chiring the summer months nf 
though a few cases appear throughout the 
winter months 

Pathologj — ^Thc carl> palhologv is a pri 
mary invasion of the meninges with pen 
vascular infiltrition hvpcremia and c<lema 
of the cord As a result of this inflammalorv 
process the delic ile v csscis leading to the an 
tenor horn etlls and tin. cells themselves arc 
pres'cd on shutting off the circulation and 
causing anemia and temporarv Joss of func 
tion If there is no relief from pre«';urc of the 
exudate necrosis results and the damage to 
the individual cells is permanent The pos 
tenor root ganglia arc probahlv alwajs in 
volved In occasional eases lliore is similar 
involvement of the brain medulla and pons 
^Mien cells arc completely dcstrovod Ihev 
arc replaced bv cicatricial tissue — focal gb 
osis ’ Owing to the vertical overlapping 
distribution of the anterior horn cells it is 
rare to see a total motor paralv sts 

SsTuptoms — .I here mav be no hislorj of 
carlv svmptoms A child apparentlj well 
mav go to bed at night perfectly well and 
ma> bo found to be parnlvzcd in the morn 
mg The usual early symptoms are conslitu 
tiomil and uiclude fever malaise headache 
mental irrilabilil>, gaslromleslinal disturb 
ances corvza pharviigilis and tonsillitis 
Quite often there is general livpercslhcsia 
Photophobia js sometimes noted Associateel 
with all these svmptoms is sUfJne^s o/ the 
nccL or had varvmg in degree from a vtr> 
mild l^pc to cNtrcmc rigiditv Tremor and 
'pam tn the exinmiUci arc usnallv present 
These svmptoms occur in what is known 
as the prodromal stage i e before the par 
alvsis ippiars I iinih ir puncture sIkuiW be 
performcil at llii!» time Larlv the deep re- 
neves mav bo incrcnseil, late thev arc di 
mmisbed or lost 

For the sake of clearness I^velt dividwl 
the disease into three slni^es as follows 
acute convnlcscinl nrd chrome 

1 Acute ‘^{age — The acute stage covers 
that portion of the disease from the earliol 
svinploms to the disappearance of the ten 
dcrncss Tenderness is prohablv evidence 
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that the infhmmatorv condition in the cord 
has not stibsidcil 

2 Com alc^cent Stage — ^Thcrc I'* retro 
grcssion of the inflamnmtorv process and if 
paralv is is present, it is well established 
Tlie muscles begin to show improveiueiit 
and circulalorv disturbantes and nlrophv 
are more and more apparent The nrbitrnrv 
length of this slagt is two vears but Hit 
writer has «ccn m manv insianeca a return 
ing muscular function over a long piriod of 
jears 

H Chrome Stage — Spontaneous ncoverv 
has hv tills time sloweil down considirablv 
Deformities have bteome more or less fnr 
mancnl and atro/diic iiid eireulitorv 
changes arc more noticeable 

Dtstnbution o/ the Paralysis — l'iiral\si« 
which IS nrtlj svmmelncal is more often 
confined to the lower cvtremities the in 
tenor libml muscle bimg the one most fre 
qiicntlv affected — onelcgorbolli either par 
tialJv or eomplcfelv The c\ten«ors of th 
knee arc more often jiaralvzcd Ilian the 
flexors Those muscles most often spared arc 
the peroneaK «artonus and the lcn«or fas 
ciac latne The abdominal muscles arc rtirtlv 
spared and the spinal mii«cUs are rnreh 
affcclcd The niilirior neck muscles are prae 
licalii alwavs nflectwl even in verv mild 
eases There is a transilorv neck ilrop m 
praclicall> all casis I his is not due to par 
alvsis of the neck muscles lacial piralvsis 
is seen in about 30 per cent of nil nsm Tin re 
mav lie paralv sis of the mu clcs of digluti 
tmn the soft palate the pterv golds and res 
piration The upficr t vlremilv mav be totally 
paralv rctl but the ihlloid and opi>oiicus pol 
licis arc most comnionh nfTietrd 

Sinsory disturbances nrv '•omclimcs o!>- 
scrvctl but iluv arc evancsniit mild and 
never pcrinniieiit Paralvsjs of the bladUr 
mav lie n complication but complete rccov 
erv vvitlim sit vreaka is the rule 

Tenderness often associated with mn«cle 
spasm IS noted enriv wben the paralv sis is 
cslal Ii«hcd and mnv beverv '•cm re and own 
distressing It does not {oUoil the distnfru 
tton of the paralyzed viuseles for it is seen 
m an exlrtuulv that is otherwise jHrfcctl^ 
hcH Tlic usual sjtintum of the lrndrrm*s 
1 $ in the calf anterior Ihiph Inittook an 
tenor hip mu clcs back and ntillarv iiius 
clc< The lendcrnr-s mav l>r «n severe that 
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ific flnhl rrirs nl llic lci«l jir or innvtnunt 
of Ihc ntul mMtiolion 
of tin nrms wntr n iinU's jiroiH-r 

iTcntinnil >"» Tht i>cnoif of tuolrr- 

jicsH ^n^ li'l forfromafio wtil.' In i jiar 
or more 



Vis 80l --IIviipmt«T5«inn of kwrn ift 

I to (O iklfro t rue ) 

*— 1 1'o «liicjio<t< I' rm<«pd frc* 
qticnth IxvAtMc tliA fih^ocnl (taminalioit 
l»n< Iv* ti nml incofnpI< l« Tlic di«ri<c 
M oftrn ini*lnl.cti for "actilr rliouiJnti<m *’ 
prjp|H forr llin>Tt * l»ilinii<n' ««“ or n«tco 
tn\clili< Gi\cn llir tnptont* jti»( (!««rriI>«Hl 
llir p!t\«iciin ‘.lioiiM Irtl for «liffn<'»<of the 
lU Ivv. M-vlU weTC 

ni'irnl of tin lirn! Imtiiio all the ttoslerior 
«pitinl niu«rle« an nfreetcil In n mihl ct*c 
lilt li'st ino-'l 1 h [iinilr nilh the p'llirnl h- 
in;; on hx *ulr nnd oith the nhotc IkmIv. in 
lh( mtk (ItTnl In the presence of n 
'tiff rirrk or Inch liinilnr puiu tiirr nltra^n 
untw^tcil T be ipitnl flnuf j« clear 

lint tut' %ho\r n fnint projin<f cN«« apjieir 

Tlnrr »* oft«n tneTen»<«l pre^Mirr Uu 

Ir«ikor%le miint I4 inrn A'eil— iminlK ihen 
nrr mononvieb •\r* Imii ilure nn\ t>c a hish 
jw-rrentnee of j>ot\ nior^ihnniirlrnr cell* ntiil 
there nn inrreti'e in stobvifm 

In nil ra**-! the mortnlitx 
rate alnnsl "irt j>eT eent tn tin* ttnintr% 
Death !♦ flue to ^c«plra^or^ piraKu* or ptil 
tnonar' wmphratmn* ^\hrn reco\*r> taVe« 
plirr the p»o„no‘ii ai to fiinelion rnti»t lie 
pijanlnl r^}>er!aU\ in lie trnclrr ftace In 


fno<t instinct"' howeter, thirc ii practicalli 
aIwam tmj»ro\iinent ainl v>nHliine^ com 
plcte riw'tri There i« the- 'O fnllul nlwir 
int ltj>e nhah •ho’i\<. the clinrarteTi'itic 
con’.tiUitioiiil *\mploin* hnl no pinU>t^ 
SliorliJim^' of nil cxlnniiU mix or nn% not 
occur 

Tmlmcnt ---In tin. aculr *tai f the tmt 
mcnl nuilidl nml pood nur<inp i* \nhnhle 
A\lnn thin is respirator' ihlhcnll', it mi' 
be mct<**ir' for tin. pitnnl to Ii'l tn n 
Dfinkir rispimtor TentUrncss niu! 'jmm 
art Irntul In the ippliratinn of hint in 
«oriic form hot «i!ine hath' iiul cirK fro- 
qtirnl npplifnlmns of hoi pick^ «icm lo pm 
the lK<it result' (I’oht niul Ktnn' ) 

Tilt txlrtmtlics tf jnralvrwl mint Ik 
ktpt on 'virc 'plinls in the must comfortnlile 
position A' the lentil mess 'iilntdes. the 
splint' Dll' hi pridtiilh 'tmuhtetud iintii 
the extremities Arc in surh n jHi'ilion tlinl 
no contriehiri' "ill occur Vo'na/f shnuhl 
noi be oiieri ifwnnp f/ijr pemut 

Pmetition of Dr/oraiif»r» — The pilunl 
'liniitd not hi )>rnni))n1 ton'siiim |K>vitiofi' 



>i< in |» nomvrttii (OUTfl* It ^ 

p<t*! r%f > 

fixonnp nmlnihiris Deformilies ln>«r'ir 
shniild not be roTTiTlrtl if in ‘O dims tl 
Irnthrrji-ss It inrrraMtl otlierui*' a nitll de- 
formil' mi' W ron'erlnl into a 
vimr one \h«ohitc rr«t mn'l I'e ininfnj p“ 
iliinnp the anilr stape \n' form of tr«' 
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nicnt Tt this lime such as nn‘-«ag(. tlec- 
tncit\ and exercises is meddlesome and 
<ier\cs to prolong tins slat'c 

CoHLaCescfnt iitage — As «ooii as il is ap 
parent that all Itnderntss Ins siih ided 
iiicn«iircs to rclnbihlatc (lit affecled muscles 
iinj he bepun To tins end it is ncccsMirj 
that a complcl( examination of all muscles 
be made in order to determine whil the 
pinsjologic problem is lor clearness it is 
best to haxc a chart of all muscles or muscle 
groups The paraK/cd muscles are graded 
on the chart according to the following kc\ 
Zero = no power 

Trace = slight abililj to contract a mm 
clc 

Poor = nbihtc of the niu*‘Cle to mocethc 
affected part through its norinnl arc with 
gra\il\ eliminated 

Fair = power to function against graxily 
Good =: power to funtlion ncain«l gra\- 
ii\ plus resistance 
Normal = normal function 
V record of this tN^pc enables one to «cc 
at a glance what the phssiologic problem is 
and helps one to meet it inlcIligcntU 
Sjstcmatic exercises art now prtstribcil 
for the affected muscles m ordtr to improac 
thtir function The paraKred parts must be 
supporltd in such a was as to asoid ana 
drag oil wiikentd muscles and to pretenl 



t 1 . •»(JJ^t)clto 1 pamb-^ < in i« 1 tTi\r1 1 « (Chil 
drrn • Hospital t*»f ) 

conlnctiin-s It is wtll known that a wtak 
unsupported musclt will stcadiU love in 
po'Ctr if ot erusfxl or not pmlcrti'fl I)< formi 
ties must bt guarded npamsl during tins 
stage b\ suitable apparatus and meticulous 
attention to posture 


I arK walking must not be allow «! unless 
it IS obsious that there will be no return of 
{lower and a palitul with a sc\ircca«i prae* 
ticnIU nesir should be allowol to walk diir 
mg the first sear unl(v<! his nuirali is In mg 
nfTceltd ba ton niurh re«t Swimming ami 



exercises m water tanks art a era helpful for 
those aeho are exteuviailv iiaraKzci} Mas 
vape and the application of licit an. of as 
sistancc in promolnig the circulation and 
should prcceik the more active forms of ph\ 
siotherapa rieclncilv has httn cxlensivclj 
used but avjthout much success the principal 
objection to its use bimg the inalulita to 
measure the dose It iv nl o a passiac form 
of Ihcrnpa 

C/iroMic iStoyc— -Thin is no sharji liordcr 
line bilwccn the coiualesicnl ami the 
chrome stage Tin. elironic slagi is that of 
rtvitlunl pardasis iKformiltes and iii'lurl>- 
iiicrs in locomotion 

LacomoUon *— V prenf deal maa be h anna! 
about the disabilities due to the paralvsis bs 
baaing the pntittil walk The ta|M of limp 
the defonnita and Ibe mn«efjurnt loss of 
film lion maa be readilv obscranl 

/)c/ormitirjf — fert — fqiimiis fool drop 
aligns \nru« or calcaneus and combinations 
of two or more of llie<e 
Alters— I lexion hapifrxtension aaru» 
and anigus 

lltps — Dilcxaiion alMliiiiMii ndliiction 
flexion and rotation In ad btion to these 
conditions tin re mia Ite sbortemng an 1 
twisting of the leg 
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Sptne — Sct>Iio<i« 

.S/iOf/Wrr* — Vilcluctinn of the 'hoijhhr^ 
mWmntion nrnl pronmicnl scnpiilie 

f Ihoirs — ntxion pn*tnlion nml •-upim- 
Imn 

II rttff — -Flexmn extension adduction 

and ‘ilxltiction 

Air(^err--r\lrn»mn and flexion 
Thumbs — I.xltii'iaii anil txtcrml rota- 
tion 

The** d(forniitie< max l>e ippinnl or 
flxetl If fixcil, tJi(x art due to liotix climccs 
and pontnrlul li,:irnenlx intw!«-< md 
cne \Mien not fixcil t}ie\ are due to oxer 
KiHiitc of rnuxcle jxiwer or to fiilllx uiiplit 
licarinj; on iinpro|Krlx Mipi>orte<l or iinxiip 
porlcil cxlrcnistie« Comsililc fomiilies 
muxt lie treatt'il «ith the proper appnr»lii< 
Non rf)m;;dilc diformilirN are lri“it«l bx 
xtntrhins in plixitrs nr «plinl« or l»x ojHra- 
lionx 

Trrrtiment Dunnr; fhe Chmnie 
Vfwr/r frWufrtlioM mini Ik carnal on ju‘t 
xo lon^ ns Uicfc i* nnx indtcalion of im 
proxtnunl niirl aI*o after oi>ontioiH 
3 dppnrafu*— nraoc< phxlcr ta«t«. and 
splints are t)<rd to aid tlu intiint in xralhini; 
and nl'O in cocrxclmc ileformilie* after thex 
liaxi ocrtirrcd 

3 Oprrattotts — (a) 0(Mralions to tin 
proM function are Imiillieninj; of tendons 
an<l faxiiar, niul tnuhm transplantation* 
(h) Ojicralions to improxt stahditx an 
trno<h«H nstraCal X tonix arthriHlois and 
pan arlhro<le«i< 

‘•ttnf ft' crftffftrt* nvTi fit itn t»W et&t •r 
hnhilitx •line its merhatiical action n"i»|s 
in lorhine a parahria! kim joint therrUx 
|K-rmittms the jvtln nl to xxalk nitlimit a lone 
I race In nianx in»laiue* it i* nrrt<«arx to 
rein \r a pertnain nt ctjuiiiiis lix ll c spplira 
lion of plaslir from the tws to the kner 
strap* and Imckle^ ate intairt'oralrd m the 
jlaslcr xilien it i« iK-ms ^I'plittl and an 
oraner-jvxl irrlion i* retiioxnj frorn thrilnr 
m 1 asiiret of the ankle Gradual iizliiryiine 
of the straps still often rehne tin ef|ninus 
In rases of |>r'istent npiinu* it max In 
nrersvarx to Irtirthen the trinlo achdii* |*ii« 
sheiitfl alwax-s l>e li\ <j<en ojirration TIjc 
tendon i* ilnnhsl l»x a Ions o1 iKpie or 7 
txj" of iftri»>on ae«l rarrfullx sntnrrsl after 
tl r ft nditmn i* n rrrrtetl 

^nt'ctitaiicon* tmetotmes max fad to unite 


and max result in Pail fiwil or a had cal 
cannis 

Tfniion transfintilrlwn has a wi<]« apfh 
cation III Ixith ixtrwnilirx Tlic following are 
Ihe mam rtajiiiriments for »um*'.ful tetnlon 
Iranspliiilalion 

1 Iliftiil ascp*i* 

S ^cltTlion of a sintnhh ra*c 

3 Siifllcieiit ftowtr in tin transplant to 
sccufx pcMwl fimction 

4 \ nmiimiini amount of inndime of tl 
ts mion 

5 The di'cclion of the transplant to Ih 
ax ntarlx a-* jiossihle m hue wilfi tin mn*r! 
it IS to replace 

6 The rimiiif; of llu transplant 
Heath tin dup faseia whin {io«silit( 

7 lloni. iijHrtion (this dfsirnhJc m ll 
lower cxlnmitx) 

8 111 inox nl of a flxid defnrmitx l>^ a ) ri 
innrx oj>cmtn>n or nt the saim sitting 

P Transplantation of tendons under 
iiKwIeratc tension 

10 Ileax X silk to Ik* n«nl for the insertion 
(this IS the nio*l dipcndahlc matirial) 

11 Vttinfinn to kxrrai.c (this is mipor 

tant) 

l-J On mirriTlion of llu difornntx 
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In children over sc\cn jears of age traii^lantntions 
m the foot nre more salisfaetnrj when TOnihinwl with 
some staliihzins operation Ifoncver in nr ler (o aTmd 
$c>cn. (Icfnrniih, il maj lie niie to trniuiplant earir 
iiml ileKv the stabilizing procedure until the Ixiru-s are 
less carlilapnoiis in structure * 

Operations to Improve Stability. — 7enodem«as 
nnpnatcd h) CodnMiln and later iniprovcd In Gallie 
It IS more successful m adults snth foot ilrop valgus 
or \ariis It consists m suturing the distal eiMi of a 
divided tcnilon or tenrions to the lione proiimal to die 
deformity 

Astragalcctomi/ IMiitmnii s operation is mdiealcsl in 
fliul foci and in severe c-ilcaneus hut has been largely 
siiperscdcfl by nrlhrcKlcsts 

ArlhrodfJti is desipied to secure stabinu sntli a 
mininnim loss of nmtinn (llnkc and Tlicrson) It is 
Ijcst combined "ith tendon transplantation when pos- 
sible since the alnbihring factor permits the trans- 
planted tindon to function more strongh in tU new 
[losilion This o[M ration has Iieen refined so that it is 
applicable in flail foot cquinus and calcaneus de- 
formities (Hrewsler advocates countersinking the as- 
tragalus CampUIl a |nstenor bone block for Mjuinus 
and Pulti an antenor bone block for calcaneu-.) 

Pnn atthrodrim is reserved for flail feet Tlie a$- 
trugnJus 13 arlhrodesed to the tibia rstcancus and 
navimilar Iwncs 

Knee— of the knee is duo to conlractnre of 
the hamstrings and mav lie corre<tr<l bv the apphea 
tion of n plasler rvhnder extending from the ankle 
to the groin This is dividwl postcnorlv leaving a 
short isthmus of uncut plaster over the paleth From 
dn> to day aedges are inserleil at the back of the 
idasler until the knee is straight 
Knock I nee may lx* conecled mantiallv under an 
anoslhelie if llic Iwiirt are almphiod The frncture 
usually takes places just below the tibml tuberosities 
and IS incomplete willioiit liisphiecmetil of the fmg 
menta If the Iwnc is hard it will be ncressaiy to 
divide It with an osteotome just IkIow the bind of 
the tibia The deformitj is o>errorrecle<l and the 
fforiurni ends xirp un/wefed rerforniiiijr an osteotomy 
tjclow the joint instead of ntxivc allows the surgeon to 
apply a leg cast instead of a spica 

llj/prrrHen^ion is due to weakness of the hamslniigs 
or of the gaslrocncmius muscle or to perimnent 
cqmnus Tins may lie relieved by attention to the 
equmus if prcsuil and li} tniolesis of the iliolilnal 
Imn 1 or the biceps tendon to the femur Tlie inner 
hamstrings also mav lx* uswl 

Tendon TranajJavUtlion of thr Knee — Tits opem- 
tioii IS lit licnlcd in pamljais of the extensors or fUxors 
To relieve a jiarab^f*! ijuadnceps the hiceps femons 
IS often iiscvl also the snttonus and the ihoUtHsI Imnd 
singly or m comhination Tlie insertion is made on the 
bnreil surface of the patella and Urn ten! ins are 
sutureil to llie ligammlum paleHae and Uie nponeii 
rosis If there is weakness of the hamstrings the iho- 
tibiftl band mav lx* Iransplante*! p>»ilcnorI> into the 
split biceps tendon ami the f«stenor aspect of the 
fibula 

II, f f tenon IS the most common iWormilv It 

mnv l>c reheveil bv ‘kanlters operation which mns,st» 
in flivi ling tlie fascia lata op|iosifr the atilcnor unwrwiT 


spine lalernl!> and stripping the muscular nltailiments 
front the anterior, bleral and ineihal asf>reta ef the 
front of the ihac crest, nnlennr sujicnor spine and 
inlerspmoua notch Yount advocates dm«ion of tic 
iliotibial band just alxive tlie patella 

In an carlj case the diforimtj maj l>e atretch's! 
piwliiillv b> the use of n niiscd frame ami en-sU aji- 
plieil to the leg allnwing the weight of the I gs to 
stretch out the contractures \vvMmtes! with n flexion 
dcforoiilv Uiirr is often weakness of the gluteus maxi 
mux and somi times dslocation occurs Tlie ihotibml 
hand maj be stn|>ped upwnnl and the Iovect end 
transplanled to the erector ypinae iiiii-slcs If (lie arel 
nliiitar si elf vs loo shallow to loll the femoral head 
a new shelf may be constnielei! 

Abduction Pnra/y»is — Leggs npcratioti is valuable 
for this condition ll n nsists in tmnsj tinting tho freed 
ongin of tlie tensor faseme Ivtai tuirkn-nnl so that it 
will act AS an abiliietor 

Doonvmirw dp tup I'ripn FTTiirMiTiES— For the 
relief of porofi/m of the drltoil mittelc nrllinxl-sit 
an I tendvn trnnsj hnlntions on useful tint these pn>- 
eetlutes arc of no value it there is no function in the 
liami and ellmw 

In arthmlcsis the liiimerni head i* fii«ed to lie 
glenoid cavity This opemlion is more siieecasful when 
the tip of tlie acromion is fuvwl to tlie humerus Tie 
arm is pixecd in a s|Hra iii "0 degrees of abduction and 
the elliow just forward of the coronal plane Tlmlfonl 
Soiittcr I/ongf Mnjrr and others have iiseil the upper 
trapenus to relieve the piralvrrd deltoid muselc with 
more or less suceews 

Transplantation of the short bend of ll e hire j s an I 
the long head of tlip triceps to the armition w|en 
there is good or tionnnl jsvwer pves excellent nwiilts 
When these mu«<!cs are vienk the trajievius operation 
max N fsimbiiieil vuth the bicejis mil Inrejvs tmnv 
plants 

Finovv —Fleior irraLnct* at tins joint inaj be im* 
provetl Iiv trati«i>lniiting the firearm miiseles rm the 
inner condvJe 2 inches upwartl Tins mnv !«• comlencil 
with « amulnr procetlure on the lateral eonlvle 
(^teindler) 

Trtrrp* jmrnfi/fi.* may lie rehevnl hv traitspUnlme 
a norma! brai hioradml s jx>strnorly Tl is mxy be done 
will mil divismn of the muscle 

WaisT jvsn Fixctrs— T lie flsxnr carpi nlnans nivv 
lie trans|>lantr 1 to the extenair of the fiti-ers to relieve 
extensor weakness 

Porofyti* of fAp ojponens jmf/icM is helpeil by JvVv’s 
ojieralinn and hv Jlunnell a ojvemlion or I v a inoi] finl 
rombinxtuvii of the two faiitliors mrtliMl) which ts 
as follow* Tlie rstetiwir Ircvis pntlins is invlslcvl as 
in tlie Jscj ojiemtioii am! then thr (Vxor suhhni s 
vligilonim of the ring finger ofioir thr tnul and di 
xnletl The frsl muscle Is pn-«snl deej) across lie palm 
of the hand liehiiid the fngcr ficsnrr aw! the eitensnr 
lirrvns is aiiliim) to tie proximal jairtmii of tlie fniwr 
flexor The ifistal portion of the flexor is sutured to the 
flexor of the Pflh finger 

II Put drop ma> lie eorreeteil bv fusion of iSe radius 
lo llie can’Uv or temslesi* of tie wrtvt exfenvors 

^pivr— /zifemf evno/ure of the tptne n di»e to 
paralysis of tl e tiutial al»lomtn*! or stxmller muscle* 
It mav }«■ due to a shr rl leg or a rontraetc! lEot I»j1 



COMMON DtSTUIlBANCES OF THE FOOT AND ANKLE 


The Junction of lb* foot anif «nHe is tunfoM 
wcictit bearing and flexible locomotion TJie nomial 
weiRht b»ariT g line i< rcprcsentel by a plumb Ine 
dropfic 1 from tbe mid lie of Ibc patella It falls through 
tl e middle of the astracalua and to ebes a point be- 
tueen the bases of the first and second toes 

riatfoot — Flitfoot niav be either con 
genital or acquired Hereditj is undoubledlj 
important fictor A ttpe o! flalfoot ap 
pears during adoltsccnce in long slender 
npidlv growing feet especiallj in girls 



NOt>MA^ niicn eioeo^ mar 

F g “8~— SI OKing k 1 at occurs in r 


Focal infection or an\ infectious disease can 
cause flatfoot by \ to^ic relaxition of the 
supporting structures These infections mft\ 
cause toxic artlintis and a rigid valgus de 
forinitv which is resistant to trcilment 
Obesity causes flitfoot m two wajs first 
bj the strain of an exetssue load when 
there IS ustnlh n {lis])roportiou between the 
weight to be earned and the size and power 
of the fett and lower part of the legs second 
hi the ghnclulnr imbihncc which is found 
in conditions such as dsstroplm adiposo 


Treatment dioidd be conducted with the 
following aims to teach proper walking to 
increase the power of the supporting struc 
turcs to improve the local circtihlion to 
support the weakened structures to produce 
supination and to correct the associated con 
dilions such as knock knees or bow' legs Ex 
ccllent results arc obtained bv means of 
proper shoes evcrci es massigc contrast 
fool sprats resilient arch supports plaster 
of pans casts bracts ami operations 



sc of n depressed lonialu 1 nal nrcli 

Metatarsalgn means pain m the meta 
tarsal region Metatarsal troubles are more 
common in women because of the wcann« 
of improper and ineorrcctK fitted shoiv 
Short or tight stockings arc additional fat 
tors Arthritis ma\ cause nictatiTsalgm In 
fections mat be local or focal such as those 
due to inrcctcd tcctli tonsils sinuses or ah 
dominal or pelvic slniclurcs Tosenua from 
an infection or from pregnanev is a cau^a 
live factor Static di'^turbanccs such as pro 
longed standing on hard floors and improper 



genitalis in which there is genu valgum and 
talipes valgus due to relaxation of llic sup 
porting structures of the inner border of the 
knee and foot Trauma niav result in a pro 
nated foot Infantile paralvsis is a frtqutnt 
cause of valgus deformity 

The sym-pioms of flatfool arc fatigue pain 
and stiffness The gait is spnnglcss and un 
graceful 

Physical examination reveals pronation of 
the midlarsal area with abduction of the 
forefoot Ilelbing's sign is an incurving of 
the nchillos tendon (I ig 2CG B) 


silting postures rtstiiig on the toes prcdis 
pose to nielatnr’'al disliirbances Traumas of 
vinous sorts are important vi? strain or 
sprain ns seen m the ilancir s foot cspeciaUv 
in toe dancing Injurv from f illing objects or 
from being stepped on bj another person or 
animal mav cause metalarsalgia 
Treatment of mctefarsalgia consists of 
local and general measures the latter being 
the removal of foci of infection and the cor 
rcction of mctnlmhc and hvgienic disturb 
ances Local treatment consists of rrluf from 
inflammation or imtntion proper shoi^s that 
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FV SC9— Vanoui l'p« of »li<»e itHxlifjrtHion^ or a<ljU5tmonts Sole of rehl *ln>e /, Fleialioa of 

inner Iwrilrr of fieri 8 11 0 Tliomas he«l — inner bonier prolons”! and tletatei! ReTersotl Tborsui* Iveel 
1 rievatnl outer i^olrr of role S, Cotnbittnl Thomae beel ao<] elexaleii outer bonier of sole (flexible slixnk) 
ti Roliert Jones meialartal bar fAnlermr lieel) 7 fy^in rubber metatnnal rrMrrnt 8 , Tliomu heel p^n* 
Ifauvr iwtalnr*al eomma bar ffleriWe ihsak) 9. Tbomas heel plus Lcmn tilled, notebnl rubber metaUrml 
■ rr'iTnl (fleMbtr tliank) • 



fig <t0;— t. Normal poutian of mrtafarul bemls 
•iid STMrxml bnne*. P ib{.Tm.»eJ rnelalarta] arch, C. 
«tepiT*i>on of fourth nirtalarsal l(eail. mlh prednpow- 
>K/n to rallocitj 

are corrtxlU fiUcel, mctatar«il Mtpyiorl anti 
Ihe jilij sioloptr re^lomtion of Hic power of 
llir mpporlinc slrtirtiirrs of llic arcli 


McElecnny finds Ihnl ^forlon's toe is 
cau«c<l by n liimor jnxoKtnp the lateral 
branch of the mctlinl plantar nerse. Careful 
palpation will usually reseal the tumor, 
ssliich lies hlph m the web between the third 
and fourth toes. He adsUes excision of the 
tumor stiirn tlic sjmploms justify radical 
treatment, 

Pes casTis is a hollow or contracted foot. 
The primary clianpe is an cMijgcration of 
the lonpitudinal arch. The secondnrs* 
thanpes consist of limitation of dorsal flexion 
of the anlvtc joint and depression of the 
metatarsal arch with contractures of the 
plantar fascia and extensor tendons. Calluses 
and ulcers may appear. 

Bunion is bursitis in the region of the big 
toe joint. 

Hallux s'alffus is the outward dcsiallon 
of the big toe with the formation of an over- 
growth of bone (cxosto'ls) at the big toe 
joint (Pig. 271). The chief c.suses are short 
or pointed shoes and injury. The most im- 

• Lr«in The Fool an<t AnUr. L«i 1 Fcbicrr, Pub- 

Inbrfs 



COarjION DISTURBANCES OT THE FOOT AND ANKLE 


portant proplij lactic measure is the wearing 
of proper shoes. The McBride operation 
(Fig. 272) is useful 

Hallux varus means the in^rard curving 
of the big toe. 

Slelatarsus varus means adduction of the 
forefoot. 

Hallux rigidus means a rigid melotarso- 
jdialangea! joint. Both the flexed and the 
extended \nricty are due to iniur 5 ’ or infec- 
tion and may be reljcsed by the insertion 
of a thin strip of steel the entire length of 



Fig 37} —Seien bu))iun> nmt liallux Tslgm 

the sole of the shoe so as to prevent movc- 
ment at the big toe Joint. The condition can 
be corrected by an arthropl.-istiV operation. 

Sesamoiditis i& a painful condition involv- 
ing the uniler surface of the big toe joint- 
This surface is subject to trauma in walking, 
in jumping from a heiglit or in dancing 
Often the rotnlginogram will rescal a di- 
^ision of a sesamoid bone resembling frac- 
ture. Many of these are developmental 
peculiarities which are especially susceptible 
to injury. Usually relief from weight bearing 


affords comfort, but occasionally removal of 
bone Is necessary. 

Exostoses of the first metatarsal usually 
occur on the lateral, mcdi.il and superior 
surfaces of the metatarsal head. The most 
frequently seen L the one occurring on the 
medial surface, which is so common in hallux 
valgus In simple cases, remo\al of the exos- 
toses gives complete relief Exostoses of the 
fifth metatarsal usually occur on the lateral 
margin corresponding with those on the 
medul margin of the first metatarsal head 



(Note the l.irge plantnr cnilosilifs m A )* 

Calcaneal or heel .spurs are due to vari- 
ous causes, such as (1) focal infections with 
the oTKViaary cocci, gonococci anti spirO'^ 
elides, (2) metabolic disturbances, espe- 
cially of gastrointestinal and gallbladder ori- 
gin (large number* of cases arc seen in 
which the metabolic factor cither was most 
important or was an clement in the exag- 
geration of other factors), (3) trauma iliie 
to injury’ and improper shoes, (4) static 
conditions due to flalfeet and (5) a short 

• Porter. J L • SurR . Ovnec S. Olxl 
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ORTlIOl'KDIC SUKGEIl'i 


plantar fn<cia Painful heel nia' al<!0 be due 
lo a «arl pcno'lilis bursihs faccuhs 
cpiph'silis or an injurj 

Trratiucnt — The cmsalnc factors — the 
residue of a ponococcus infection miccled 


pads are inserted m the shoes to rclic\e 
vrciphl bearinff on painful areas The heels 
of the shoes should he enlirch remosed and 
Ion rubber heels substituted 
The diet is ser\ important in cases of 



Fig — a Inns on slgtOy mned btmtU to Ihc tendon ot llo extenwr Inllucis lonsns 6 TLe con 

p not ten Inn of the trensxene anl olt<rue ten<b of the alluctor halliios anl the flexor Iiallueis brens are 
rx|med anl scNeird from their atlacl meiiU The exA«(osi5 u ex;ioKi1 Ihrougb the fame inci^on e Trao«- 
{»Unt ns the «wj«> n«l ten \ w \i to tl e liea I of ll e nieUlan-tl The prominenee of the metalanal l«od I a» been 
rrnioTetl * 


tonsils or teeth— shoiihl be Iroaletl if thei 
can be found Atn gastrointt'stinal di onler 
present should be corrected ^^clsht beanni’ 
sliouhl be discontinued An anodenc lotion 
plus fomentations sliould be applict! 


metalmhe disturbance As a rule in hca\^ 
patients meat, egps fish starches and 
sweets should be redund Diathtrms or m 
dnclothcrnii ma\ be bcniflcial for an ac 
companung arthritis 



r»S <»*5^\>tU-d»'eeW>prd ratnM sjnir «n«ing no imrploins 


Xftcr all pain anti most of the <rnsili\c* 
ic«s ha\t dt«appear«! a plaster of j»an> 
rast 'linnld be appliial Proper shoes arc pre- 
^itnal after from two to four weeks of wear 
np casts Shoes should Iw htgU facet! and 
round toctl with n !«traipl t h*t a metlinm 
width shank ^ id ibnnk at first Fell 


OperatiLc Trratmnii — Operaliie Irauma 
often stimulates oslcogcnisis especnlU if 
the infection^ or caii'atn c agent !•» still pre* 
ml The sj2i of the spur i' not the ilctcr- 
mtntng factor The incision should be madi 
along the inner border of the bcci Tlie re* 
* MrBndc F D J Hone L Joint Sorp Id 



COMMON DISTURBANCrS OF THE I-OOT AND ANKLL 


mo\nI of the <!piir is nccompIi«hctI b\ means 
of n rhi«cl 'ind mnllel \ plaster cast should 
he worn for about ten da\s 
Corns and calluses are due to pre sure 
and irritation Corns are of two \arielics 
I The hard corn which occurs on an ex 
tcrnal surface and is usuall\ cau«cd bj an 
ill fitting shoe This rcidiU Milds to good 
cfuTopodj and proper shoes If not too much 
irritated a corn max be amenable to home 
treatment bx means of Iht ordinan corn 
plaster xxith a hole m llic middle large 
enough to keep the corn fret from further 
irritation 2 The soft corn xvhich occurs 
xvhere txxo skin surfaces come together » e 
x\hcrc there is contact inoHlure and 
xxannth This Ixpe of corn h usuallx found 
helween the fourth and fifth toes and is at 
times quite resisfnc to treatment Derma 
tophx tosis predisposes to soft corns be 
cause of the soggmess of the «km In the 
treatment one must haxc separation of tlic 
skm surfaces radiation of heat and exapora 
tioii of perspiration I-ambs wool xvorn be 
Ixvecn the toes is of \aluc llexible support 
for the anterior arch is usuallx helpful Cal 
luscs are due to inconstant prissure or im 
talion Constant pressure produces an ulcer 
or (Icslniction of tissues Inconstant prc« 
sure produces tluckcnmg of tissues or cal 
luscs Thej are common under the ball of 
the foot cspecnlh back of the third and 
fourth toes In this region thc^ arc due to 
depression of the licads of the nixtatarsal 
boms xxhich help to make up the tmn«xcrse 
arch The patient feels as if he xxcrc xxafking 
on marbles or as if Ibc bones xxcre doxxn on 
the ground and had no padding This re- 
sults in irritation of the periosteum coxering 
the bones and occasionalh m bursitis m this 
region I 11 Och'ucr has treated corns cal 
lu'cs and warts xxith bicliloracctic acid 


Emerx papir is cfTcctixe m rcmoxmg the 
painful factor 

IngTOxxn toe nail is due to the growth of 
the e<1gc of the toe nail into the soft ti sues 
J*lie most important site is the big toe mil 
where on either its nualial or its lateral as 
peels the nail enrxes downward can mg 
pres ure and irritation of the soft ti iii 
structures This condition max eonlmuc un 
ti! scnoiis results arc produccal The treat 
ment includes the nearing of proper shots 
and stockings the packing of cotton under 
the nail and the '^raping of the midportion 
of the mil linn in order to rcliext pres un 
from the lateral margins Mo I adxaitrct! 
eases require ojicration xxliich includes re- 
moxal of the lateral margin of the nail the 
mil bed xxhich forms the lateral margin and 
m <ome casts portions of (he iiijuretl <ofl 
tissues 

Subungual xvart<4 arc due to caostosps t f 
the terminal pimlanx cAii<nig irTUnlmn and 
hxperlrophx of the epidermal tissues Sid 
un< 7 i/fl/ cjostofrt are bonx ox ergrow ths xx hicli 
occur under the nail and frcqiKntlx mu I be 
treated surgu allx 

LiEUTrsA\T CoLovLL TifiLre Lnsfa 
llriKUENcra 

Chf stopi rt F Dor c<t S 1 1 la Jdpt a 

W n C41 mlcts Co 1041 ) S 
n P of Ue MeUlarwt Anti 

J kM\ /»?«>» IfH rrracnptmn UUnk I f 
f mt on of J Done 1 Jf> nt l*Ces lasn 

Flal Foot <n Ii fanti an 1 Cl I Irra. Am J !> < 
Cl IJ JP’C of Ilf 0% CaUf 

^uiy CxJife L Olnl CaWn^al ri 

Arrl Sure t’ H" Tbolxlanl KnlW* nl * 
PhjtaJrlp! a I/ca L Frl ert 1011 InfanUle ! aralr 
(\ntcnor lolmnjfrini) II lalr1|ha U 11 
Sn n Irrs Co 1911 

Mrrixmm It T 1 1 oV ey aoj Tfralti^fnl of 

I Irartablo I aj « \tio il Uf Inirth SfrlaUrv^t 1 af 
•neral Jo nt (Morton a Toe) J IV ne t Jo nl 
e H ^ 19(3 
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AMPUTATIONS AND PROSTHESIS 


fore the location of choice for the scar is 
(lircclK on the end of the slump 

Fascia — To prcsc^^ e the blood suppU the 
fasen «hou!d be left Tllnchcd to the skin 
flap when possible To raise the «kjn and 
fa«cii separnlelc damages the blood supply 
to both Fascia is the normal en\ elope of 
the muscle and should be used to cover the 
muscle at the end of the stump It also 
serves os a good covering for the cut end of 
bone ns well as furnishing suitable tissue to 
which the cut ends of muscles mav acquire 
a new insertion ^Tien the muscle is prop 
erlv covered with fascia adhesions cannot 
form between the mu«clc and the skin thus 
a smootli stump end with movable skin is 
obtained 

Muscle — To allow for retraction muscles 
should be cut longer than bone Bv grouiv- 
ing till severed muscles about the cut ends 
of bone new insertions mav be acquired to 
the bone to each other and to tlic covering 
fascia Careful atlcnlion to muscle grouping 
will prevent protrusion of bone beneath the 
skin and make a smooth well functioning 
stump 

AVric# — The most frequent cause of a 
tender stump is a sensitive neuroma which 
forms on the nerve end The patient ma> 
complain much of feeling his toes or Ongers 
and often a cramping drawing sensation 
causes great distress For a long time he 
mav complain of a phantom limb Various 
plastic methods such as turning back and 
suturing nerve flaps cutting a wedge from 
the nerve end and turning the nerve end 
back and suturing within the nerve sheath 
have been practiced with little success In 
jcctioii of the nerve above the point of sec 
tion with 05 per cent alcohol as suggested 
hv Huber and Lewis offers the best hope of 
avoiding the development of tender neu 
romas Sectioning the nerves with n caulcrw, 
according to Iledri will cause a degcncra 
tion of the nerve fibers upward for a dis 
tance of several centimeters Kirk ligates the 
nerve high with plain catgut to control 
lilcidmg and injects the nerve trunk proT 
imnl to the ligation with 05 per cent alcohol 
The nerve is then severed just distal to the 
liga* allowing it to retract I to 2 mcliM 


carcfullj ligated vntli catgut As little tissue 
about the vessels as jiossible should be in 
eluded in the ligatures Tissue strangulation 
bv ligatures predisposes, to sloughing and 
infection 

A tourniquet should be used m most cases 
to conserve time and facilitate neat work 
manship The exceptions art those cases in 
which the patient has an ndvanetd nrtcriil 
disease and a tight lourniqucl might do 
further damage to tlie alrcadv scriouslj di« 
eased vessels Operating without a totirm 
quel 111 such cases enables the surgeon to 
judge whether the blood supplv lo the part 
13 sufficient for good healing ^\hcn ampu 
tating at or near the shoulder or hip pre- 
liminar> ligation of the large nrtcrj should 
be performed Ollier v csscls mav be clamped 
as the incision proceeds making applicalioii 
of a tourniquet imneccssarj 

Secondary hemorrhage is usually caused 
bv infection and ma> occur several davs fol 
lowing Ihe pnmnrv operation ^^hcn an 
infected stump is being treated the nurses 
and assistants should be cautioned with re* 
gard to the possibilitv of hemorrhage and a 
tourniquet sliould be kepi in readiness for 
immediate application as an enurgenev 
measure It should be remembered that 
tourniquets applied for a longer period than 
an hour maj pcrmanentlv damage the li- 
sues 

IJone — Length of bone is a prime consul 
eralion in making properfv functioning 
stumps Bone should not be needles Iv sacri 
ficed mcrclv lo make a neat operation when 
bone length is needed for leverage and 
strength m the wearing of an artificial limb 
The cut end of bone should not come iii 
contact with the overljing skm flap if that 
can be avoided An otherwise excellent 
stump mav be rumetl by necrosis of Iht skm 
flap which has not been sufficicnllj pro- 
tected from bone pressure bv interposing 
fasaa or muscle ti>sue 

The treatment of the periosteum is im 
portant Most surgeons now agree that the 
apcriosteal method (Hirseli Bunge) is the 
most salisfaclorv The periosteum ta com 
plctelv removed for a distance of about 0£ 
cm inch) aliovc the saw line Before 
the Imnc i' sovend this should be necom 
phshevl bv circling the bone with a knife and 
scraping the periosteum downward with a 
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sharp curet Bj this procedure the saw does 
not pass through and shred the pcnosleuin 
In the presence of infection it is considered 
unwise to remo\e any periosteum above the 
saw line because of damage to the blood 
supplj which predisposes to bone necrosis 
The marrow is not disturbed Its removal 
does not make healing an\ smoother and 
the blood suppU in the medulla mas aid in 
healing As heabng ad\ antes the open med 
ullarj caaatj at the end is scaled with new 
bone 

The \arious musculoperiostca! and peri 
Osteal methods of treating the severed ends 
of bones are of doubtful aalue The pen 
osteiim is aery sensilne tissue and when it 
covers the bone end a tender slump or spur 
formation will result 

Bleeding from the cut end of the bone 
can iisuallj be controlled bj crushing the 
vessel against the bone with a hluut instru 
nient or by appl^ang hot moist compresses 
bits of fresh mu«cle tissue or bone wax 

All rough portions of bone should be re- 
moved with saw rasp and rongeur Sharp 
or rough edges may by Might pressure 
cause necrosis of the over!} mg fascia or 
«kin 

Stifures and Ligatures — Small vessels 
mav he ligated with fine plain or chromic 
catgut No 0 chromic catgut is suitable for 
the bgition of large arteries and for sutures 
in the fascia Non absorbable sutures of silk 
or silkworm gut arc used iii the skin Inter 
rupted on end mattress sutures make a 
jiV'Mxjvt.b /■-lo.'si.w jjmJ -w rif 

the skin edges The skin stitches mav be re- 
moved from clean wounds on the seventh 
postoperative day 

Use o/ Sullonamtdes — Implantation of 
one of the sulfonamides is indicated in am 
pijtation wounds following trauma when 
infection exists m the c-xtrcmitv Oral or 
j arcntcral administration of n sulfonamide 
mav also be of value to prevent the spread 
of an infection from an infected amputation 
wound 

Dromoffc — ^ ith proper preparation of 
the skin careful technic and thorough 
hemostasis it is doubtful if drainage is 
ncccssarv in any clean amputation A stump 
that IS infected should alwavs be drained 
with one or more small rubber tubes or rub 
ber tissue drains Drams placed between 
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stitches usuallj cause the least puckering of 
scar and deJav in healing 
Dressings — lor clean stumps a light 
gauze dressing applied snuglv is sufficient 
Care should be taken not to bandage the 
exlrtmiti above the stump so lightly that 
the circulation is impaired and edema m 
creased After twentj four hours there is 
usualtv sufficient swelling to in ike (he dress 
mg uiicomfortabls tight and it should then 
be changed Lifected stumps require fre 
quent changes of dressings 
Splinting cspLCiallv at the knee is desir 
able m most cases to prevent contracture A 
thin fltiible splint such as vucca board 
well padded with cotton is efficient 
The Amputation Stump — lollowmg op 
eration the amputation stump should re 
ceive the same watchful care as anv other 
postoperative wound The first dressing 
should usuallj be made after twentj four 
hours chiefly lo promote the patients com 
fort bj relieving pressure due to edema If 
a dram has been used it maj be removed 
m fort> eight hours if no evidence of mfec 
tion cxi>ts Earl> signs of infection as evi 
dcnced bj a ri«c in temperature increased 
pam edema redness of skin purulent dis 
charge and leukocvtosis are of great impor 
tance At the first evidence of infection a 
sufficient number of stitches should be re 
moved to give adequate drainage Tension 
must be relieved to avoid slougl ing \\arni 
moist bone acid compresses aid drainage 
and increase the blood supply It must be 
JTjBarolierrxI Jhnl Jjiere juajv be some jcar 
lion with fever and swelling of a stump 
without infection Abrorplion of blood and 
damaged (issue will cause a rise in tempera 
ture as will al o a definite hematoma 
The average clean stump will heal m from 
ten to fourteen da^s anti will be ready for 
fitting with a temporarv artificial appliance 
in five or sue weeks During healing c<p^ 
ciallj if prolonged by infection the stump 
should be placed in a position to prevent 
deformity At the knee a flexed pofilion ts 
often most comfortable and tb- patient 
lends to maintain flexion until contractures 
develop unless prevented bv sphnting or 
frequent exercises and change of jxi itio= 
Flexion dcformitv at the hip conrnonlv 
companies prolonged healing Tins is 
avoided bj insisting on propo’ po«itr^ 
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ful attention should be gi\en to the re- 
al of all dead hone and sinus tracts. 

AMPUTATIONS OF THE UPPER 
EXTREMITY 

and. — ^The indlc.'itions for amputation 
ngers or hands are usually trauma, in- 


53] 

docs not differ from amputation tiirough the 
bone in .my essential detail. It is not nccc$- 
sa^' to reino%e the articular cartilage. 

All the fingers should he amputated at the 
melac.irpoph.il.insre.'il joiots uhen damaged 
beyond any possibility of repair. Any part 
or all of the metacarpal portion of the hand 
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u’cuon or deformity. The mod careful judg- 
ment is necessary to avoul removal of too 
much of the hand In many cases tissue that 
at first cs.'imination appear^ to be injured 
bejond rep.Tir later heals and functions nor* 
mallj. It should, tljorefore. be the rule that 
all parts possible be «aM‘tI. Scarred, slifl, 
tender or deformed fingers which ha%e lost 
their iunction siioidd be aniiiutnXcd «o as to 
be out of the way. The thumb dcscr\cs 
special consideration, since without this 
digit the function of grasping i« largely lost. 
A single finger or C4on a portion of a single 
finger and a functioning thumb arc superior 
to any artificial appliance. 

Long p-alm-ir and short dor-al shin flaps 
are preferable (Fig 274) ■ The palmar tis- 
sues are better adapted to pressure than the 
dorsal and will make firmer and le^s tender 
stumps Flaps should be made of snlTicienl 


may be removed. Tx>ng palmar and short 
dorsal flaps give the best results Any part 



Fig 275— r.iOrBtioii< of rliolcc for *mpul»lioii» of lltr 
upper rxtri'milv 


• Orr ^lotlcrii Melho<N of Vmpiitftlioii C Y. 
Co. rnJ.no.cr 
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exercise At the shoulder the slump is main 
lamed in nhduction until the lessening of 
pain and tenderness permits exercise Lnrly 
filling IS recommended to restore function 
and a\oid crippling habits Elastic bandages 
are useful to reduce the edema in slumps 
and to promote shrinkage prehminara lo 
limb fitting Artificial limb fitters usiialli 
applj a leather shnnker for a feu weeks 
preliminara lo fitting As soon as the wound 
is healed full ringe of motion of the nearest 
joint is important To this end exercises are 
encouraged and massage is indicated Mas 
«agc also aids in reducing edema and tends 
to toughen the tissues Frequent bathing 
uilh alcohol is al«o of \alue m toughening 
the skin 

Tender Stutnps — The principal causes of 
tender stumps are infection ulceration d«s 
turbed circulation neuromas sensitive scars 
nerve ends involved in scar tissue bone 
spurs periostitis osleam>chtis and neunlis 

Much difiicultj may be experienced with 
furunculosis on the limb at the site of ueighl 
bearing This is espcciallj noticeable at pres 
sure points below the knee and at the hip 
^^hcn sucli infection exists it is wise to dis 
continue the wearing of an artifiual bmb 
until it subsides The use of hot moist packs 
IS recommended to al(a> the mfiammation 
Points of suppuration should be drained by 
small puncture wounds to minimize scarring 
as much as possible Lack of proper hjgiene 
of the stump IS often responsible for such 
infection Dailv bathing followed b> appli 
cation of atcohof is useful in preventing skin 
infections I czema near the stump end m 
folds of the skin and about scars is best 
treated bj a plastic operation if proper 
hvgiciie fails An acute infection about the 
end of the stump is casilv detected and 
should receive the «ainc tvpc of treatment 
as infection elsewhere 

Persistent ulcers in the «car at tf c stump 
end are rclalivelj common The causes of 
chronic ulcerations are iisuallj infection 
direct trauma and disturbed circulation 
Just how much trophic disturbances are re 
sponsible for the development of tiiccrs on 
the slump is problematic If the cau«c can 
be determined it slionld of course be re- 
moved In «onic cases the removal of under 
Ijing bone inficlion the proper adjustment 
of a limb or a plastic operation (or a poorK 


placed scar maj give relief In circulatorv 
disease rcaraputalion niav be advisable 
Periarterial s^mpathcclonij is rescrvid for 
carefulli selected cases in which there is «omc 
hope of success During treatment the use of 
the artificial limb should of course be mkr 
dieted 

Slumps with redundant soft tissues arc 
often edematous and sensitive Lnds of 
stumps niaj be blue and cold especially leg 
stumps that arc made too long An ill fittinc 
artificial limb may disturb the circulation 
and produce pain 

Neuromas which form on the cut ends of 
nerves are often sensitive if located where 
Ihev receive pressure or irntalion Thev maj 
be remov ed if necessary and the nerv e abov c 
injected with Do per cent alcohol Occasion 
ally a slump is found m vvliicli neuralgic 
pains are disturbing This condition mav 
also be corrected by shortening the nerves 
lhal are subject to irritation The removal 
of focal infection in rare cases gives some 
relief 

Sensitive scars should be removed b> a 
proper plastic operation and new* scar* 
placed m a position least exposed lo trauma 

Periostitis and osteomyelitis should le 
ccivc the Ireatmcnt accorded elsewhere in 
the body Sequestra should be located and 
removed as soon as separated from living 
bone At times a change in the fitting of an 
artificial limb will relieve periosteal irrita 

tiOD 

Done spurs are the result of a shredded 
ponoslcum or inlcclion and sbotfid be rc 
moved if they produce symptoms The mere 
presence of a bone spur is not an indication 
for Its remov al 

ConfracturcB conslilulc a deformity which 
IS hkclv to occur if tlie proper treatment i« 
not carried out during the healing period 
The best treatment is alwavs prevention 
The surgeon will be much aided liv explain 
ing to the patient how and why contractures 
follow amputations and urge his coopcrition 
in maintaining the proper position of the 
stump and by starling carlv exercise of the 
nearest joint \ftcr contractures have 
formed massage with active and passive 
motion 15 of value In the more severe eases 
traction with weights may be used Opera 
lion may be reported lo in some cases but 
IS often unsuccessful becavisc Uie contrac 
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lure frequently m\olves all the tissues in 
and about the joint mcludmg the joint 
capsule 

Deformities due to contractures arc of 
great importance from the standpoint of 
artificial hmb fitting It is obiioiis that any 
contracture at the hip knee or ankle wll 
render the part diflicult to fit with a weight 
bearing prosthesis The shorter the stump 
the greater the likelihood of contracture 
\nj contracture that Ins existed for i con 
siderible period of time presents a serious 
problem and maj necessitate rtainpulation 
This IS espcoalU true of such deformities at 
the ankle or knee 

Scars — The proper placing of scars m 
locations to a\oid friction is an iniporlxnt 
part of the operatne tcchnic Wien a tech 
me of choice is not practicable or when in 
fcction occurs poorlj located or adherent 
scars mav be troublesome ^hen a scar is 
adherent to bone it maj ulcerate or cause 
pain b\ direct pressurfe or as a result of trac 
tion due to motion of tlic slump m an 
artificial hmb socket Such n scar should be 
remo\cd and an effort made to secure a 
covering of the bone ends with fascia and 
moxablc skin If the bone is of sufficient 
length rcampulation maj be performed A 
scar tlial docs not interfere with function 
should usually be left undisturbed Bursae 
may form beneath scars oxer bonj promi 
nences rendering them more movable and 
less liable to irritation Scars that are di 
recllj adherent to muscle lend to pucker 
flwd mfoJd unfiJ cfiafing becomes di-sagrce 
able or painful Such scars maj be success 
fully excised and the fascia interposed 
between muscle and skm 

A conical stump results from a retraction 
of muscle which leaves the bone protniding 
beneath Uie skm or fired to a scar An im 
properlj treated guillotine amputation will 
frcquentlj result in a conical stump As a 
rule such a stump is prone to he tender and 
to require rcamputalion 

Jerking stumps an annovtng complication 
of amputation maj be more or less per 
sistent The jerking usiiallj occurs when the 
patient is thinking of his condition or when 
the stump is being examined Th'* basis of 
such a disability is tisitallj nerioiis and dif 
ficult to control In some cases the removal 
of tender nerve endings may effect a cure 


Any treatment should be accompanied bj 
assuring the patient that the condition is 
curable and will be cured Such patients can 
usually be fitted satisfaclonlj wiUi artifiml 
limbs 

Lengthening Stumps — An arm stump 
may be lengthened from y_ to 1 inch by 
severing the insertion of the pectoralis major 
muscle atar the humerus witli temporarj 
fivition of the stump m abduction ^^hcn 
the resistance of this muscular altachmenl 
IS removerj the anterior avillarj fold maj be 
pushed upward An operation has been sug 
gestcrl bj Openshaw to lengthen a short 
forearm stump by removing much of the 
bulkj muscle from the condyles of the 
humerus Plastic operations on the hand to 
lengthen the thumb have been used with 
some success Bj separating the first and 
second metacarpals an increased gripping 
power of the stub of a thumb may bt ob 
tamed 

Shn Grafting a rule the skin graft 
ing of ulcerated stumps js unsatisfictorj if 
an artificial limb is to be worn Free grafts 
and tlie accorapanjing scars do not tolerate 
weight or friction well and are apt to ulcer 
ale This does not applj to pedicle flaps of 
whole thickness skin or skm and fascia Such 
flaps properly placed with due respect to 
the laws of plastic surgery may result m 
useful stumps 

Rcamputation following the guillotine 
operation is indicated in a high percentage 
of cases Other indications arc protruding 
bone jnfecljon tender stumps as a result of 
bone spurs redundant '^oft parts to reshape 
or shorten an unsuitable stump and the re 
moval of troublesome scars 

If n plastic operation is to bo done to re 
shape a stump or if an ulcer is to be re 
moved and the stump shortened the opera 
lion should be postponed until proper treat 
ment has reduced the infection to a min 
imum and until a brawnj edema has disap 
pcared from the skin and subcutaneous 
tissues An ulcer on a stump end is not a 
contraindication to reampulation or a plas 
tic operation provided the surrounding 
infection IS eradicated It is wise to sear the 
surface of the ulcer with pure carbolic acid 
to avoid wound soiling before making a 
nearby incision 

Open or Guillotine Amputation — ^The 



220 


AMPUTATIOI^S AND PROSTIIFSIS 


term RiiiHolinc as applied to amputations 
«ns rcM\ed during llie first '\\orld "War and 
tlie mtlliod «is used extensueU at the 
front Willie not an ideal term it is probnbU 
in the literature to stas As a general term 
it means nn\ amputation in which the se\ 
cred parts arc left cnlirclj open so ns to aid 
drainage 

The open amputation m the strictest 
sense IS alwajs a method of second choice 
In nianj inslanecs it is iindouhlctUv life 
saMng ns >\eH as being of great \a\uc m 
conseraing the length of the bone Wlicn 
possible It Is made at a location which will 
later permit a higher final amputation to 
form a sound well functioning stump Its 
chief objections are the necessitj of another 
operation and the great prolongation of 
ton\alcsccnce 

In the first World War this method was 
chiefij used to avoid or treat the much 
dreaded gas bacillus infection It is now be 
ing used m the «ctond World War in the 
zone of operations to prevent serious infcc 
lions It has a definite place in the treat 
ment of the injured m civil life When an 
cNlreinUj is ttaumati7ed this o{M.rvlion 
maj be a lifesaving measure as it mini 
mizcs the opcrativ e treatment ncccsnrv dur 
mg severe shock and conserves the length 
of the limb Too often a closed amputation 
IS performed for a mangled arm or log at a 
high point where sul sequent infection will 
rum the stump when an open stump would 
have been the niclliod of clioici The sur 
gion who undertakes traumatic siirgerv 
sliould be familiar with the modem sites of 
election for anipiilntion from the stand|K»nl 
of nrtifieial limb wearing and shoiihl select 
the open tnithod of amputalion when it is 
indicated to make stumps of proper length 
A patient with a foot crushed nml lacerated 
hcv< nd repair in a state of shock or with 
beginning gai^rene from dclavcd treatment 
is a cniuli<lnlt for a guilloline amputation 
at or near the ankle to cnaV le the surgeon 
later to do a clean operation llirougli the 
site ol choice in the middle third of the leg 
Acute pvogiiiic or gas foriiimg inficltons 
arc often an mdicalinn for the guillotine 
rnctlioi! of amputation Inflation of Imncs 
joints and soft tissues when elamagcd lie 
30 iul fiinctioiia! repair or when cmlangcnng 
lifi iisuallv calls for the open operation Am 


putalioR bj the closed technic above an 
infected pirt is alwavs a questionable pro 
ceditrc unless the infection has subsided and 
become local 

The technic of the open amputation de- 
pends somewhat on the location It niav be 
hurriedlv done bv direct circular section of 
all tissues b\ making skin and fascia flaps 
or bj sectioning the tissues obhqtulj The 
first method is rarclj indicated Skin and 
fascia flaps of moderate length ^hould usu 
alU be made and the muscle cut from 5 to 
7 cm (2 to *5 Indies) longer than the bone 
to allow for retraction The skin and fascia 
maj be packed open with guige dressing or 
even temporarilv sutured back to the skin 
above if severe infection is feared When it 
IS nccessirv to do the open amputation at a 
site most suitable for a final stump greater 
care should be used in operating with the 
hope that healing mav take place with or 
williout secondarv closure and reampulation 
tnav be avoided In such a case the nerves 
should be injected with 95 per cent alcoltol 
and div ided high the muscle near the I one 
cut shorter linn the superficial muscJi and 
the «km and fascia cnrefullv preserved to 
gclhcr It IS unwise m the presence of in 
feclion or wjien infection is anticipated to 
remove periosteum above the line of hone 
section or In ciiret llic marrow because rf 
the danger of damaging the blood suppiv of 
the bone rxteiision bv adhesive straps with 
vreight and pnllcv or with a Thomas splint 
mav be used with success 

The iwstoperalive treatment of the open 
amputation wound should receive close at 
Icntion Frequent inspection should he made 
to avoid pocketing of pus and ascending 
iiifecUon The Carrel Dakm metl od of 
treatment ts satisfictorv until the infection 
IS localiml and under control Hot moist 
packs saturated with bone acid eoliiliou 
are of much value Local npplieation of one 
of the sulfonamide drugs is indicated in «uch 
fresh wounds to prevent the development of 
infection In selected ca«es secondarv do-) 
ure maj be considered if the wound is clean 
and the site of nmpiitntinn is s^tisfactorv 
\ sequestrum mav form m an infected guil 
lottnc stump Its presence is dtlcctctl either 
b 3 direct in'-lrumcnl evammnlion or bj 
T mv plates If the slump is to he closed hj 
plastic operation without rcamputntion 
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careful altcnli'on sliouUl be ghen to the re- 
moval of all (lead bone and ciniis tracts. 

AMPUTATIONS or THE UPPER 
EXTUK^UTY 

Hand. — The indications for amputation 
of fingers or hands ar(* usually trauma, in- 


doM not differ from amputation throiigli the 
bone in any ev«ential detail. It is not nece<5- 
sary to remote the articular c.artilagc. 

All the fingers should be ampulatt(l at the 
mctBCarpoplialangeal joints when damaiied 
bejond any po-«ibiIity of repair. Any part 
or all of the metacarpal portion of the hand 




Ps ?74“^k5n inwions for finger nnit melortirpal ampulalmn** 


foction or deformity. The most careful judg- 
ment is iicccssarj to a^oicl remoAol of loo 
muclj of the hand. In mnnj cases Ihstic that 
at first examination appears to be Injured 
bejond repair later heaU and functions nor- 
mally. It sliould, therefore, be the rule lli.al 
all parts possible be snxtd. Scarred, stiff, 
tender or dcforiiud fingers nliich base lost 
Iheir /nnebon .should be .ampu tail'd <o ns to 
be out of ibc way. The thumb de«cr\cs 
'•pedal consideration, since without this 
digit the function of grasping is largely lost. 
A single finger or e(pii a jiortion of a single 
finger and a functioning tlnimli arc sujwrior 
to an> artifidal appliance. 

Long palmar and short dor^a! skin flnp«> 
are prefer-dde (Tig. 274) . The palmar iL- 
sues arc better ad.ipted to pressure than the 
dorsal and will make firmer and less Uridor 
stumps Flaps should be made of siiflieient 
Icnglii to n\oid tension when sufiiml 
Ix;nglh of bone should not always be sacri- 
ficed to obtain ptrfect skin flaps Irregular 
flaps may at times produce good functional 
results. 

The technic of disirliculalion at an inter- 
pltahngc.al or melararpophalangc.al joint 


m.iy be removed l/>ng palmar and short 
dorsal fl.ips give the best n‘s>ills \n> part 



*Orr Sf.iflrrti of trrfwfliilMW C 4 Martir 

Co. rotifistirr 
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having the slightest likelihood of future 
function should not be sacrificed to obtain 
an ideal closure c\en though a plastic oper- 
ation may be required later. The bones arc 
cut smoothly, and tlie periosteum is re- 
^lo^ed from the sc\ercd ends Tendons and 
muscles should be sutured together over the 


parntus filled to a wrist stump will project 
bojond the length of a normal hand, pro- 
ducing an awkward appearance. It is often 
desirable to amputate through the wti’sI and 
then rcanipulalc later, when the general 
condition of the patient and the local con- 
dition of the part ha\c impro\ed. If a seri- 



8“6 — Awputalton through Uw (OT<ann <1, Antrrwt and posltnor slun and fascia flaps of c<juftl kngth 
It, Muscle IS ollectwl slioMiiig bone ends denu«!e«l of penosteum C, Mlivles closed o\cr the end* of the bones 
with nintlrcss sutures D. Peep fnsoia is rlosetl oser the muscles with inlerruptetl sutures E, Skin closed with 
interrupted sutures of silk or other non-iib«nrlnibte suture mnlcnal * 


ends of the bones with chromic catgut. 
Nertes should be di\idcd high and all bleed- 
ing \c’5sc! 3 ligated with plain catgut. Drain- 
age is not necessary except when infection 
is present or anticipated. 

rorearm, — An amputation through the 
wrist joint results in a poor stump ns far ns 
artificuil limb fitting is concerned. Any ap- 


ous infection of the hand and wTist dcs clops, 
one should hesitate to amputate at the site 
of election in the forearm because of the 
danger of infection, the ncccscily of future 
amputation higher up and the producing of 
an inferior stump From the standpoint of 
* OfT Operations of General Biireery. Vi* B Saunders 
Co, Pubfidicrs 



AMPUTATIOVS 


fitting an artificnl prosthesis the site of 
choice for nmputntion through the forearm 
IS at the junction of the lower and middle 
thirds (I ig 275) Good stumps arc often 
produced bj amputation just abo\e the 
wTist but in man\ casts such a slump be 
conies sensiti\e because of a disturbance of 
the blood supplj A forearm stump shorter 
than 2 inches cannot be successfulK fiUeti 
with an artificial limb This measurement is 
taken from the biceps to the end of the 
stump with the arm flexed at a right angle 
ks the biceps is inserted into the radius be 
low the head it tends to push the artihcn! 
limb bucket oft the slump when the elbow 
IS fiesed Disarticulation ^ould not be per 
formed UiroUob tbc elbow CTCcpt as a tcni 
porarj measure Such an amputation pro 
duces a bulbous stump which must be fitted 
with a laced socket abo\e and a wide iin 
sightly hinge at the elbow 

Arm and Shoulder — ^It has been men 
tioncd in Uic prcaious section that it la usu 
allj unwise to disarticulate at the elbow 
joint The most satisfactorj arm anipula 
tton is made just abo\e the cond\Ies An 
arm stump shorter linn *5 inciics measuring 
from the axilhra fold is un«alisfaclorj for 
artificial limb fitting Disarticulation at the 
shoulder is rarelv indicated since it is wiser 
to Icaie the head of the humerus m its 
'ocket “o as to prevent a flattening of the 
shoulder which is disfiguring and often ma> 
be delected through the patient’s clothes 
As in the forearm amputation anterior and 
posterior flaps of equal length arc preferable 
The pressure from an artificial limb is 
largely lateral therefore a scar placed on 
the end of the stump would be less Iikclj 
to be irritated bj a limb socket Amputn 
tions through the surgical neck or at the 
shoulder require different t>pes of flaps to 
naoid placing the scar near the point of Ihc 
shoulder where it would be exposed to pres 
sure 

InterscajntlothaTaac Ampuiatton — Tor- 
tunatcK this amputation is rarcU indicalcil 
It IS rather elaborate and iisualh nssociatnl 
with considerable shock Certain tumors of 
the upper end of the humerus and scapula 
or cxlcnsiso trauma to tins region mas 
make the amputation ncccssarj It is not 
ad\isable to perform such an amputation m 
the presence of acute infection 
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Foot and Ankle ■ — Since the two chief 
functions of the lower extremities art loco 
motion and as eight bearing it is important 
to consider amputations from the standpoint 
of future artificial limb wearing (I ig 277) 
Exceptional ca«cs of course require special 
consideration— old age and ollur disabilities 
which prevent aclnitv Amputation of llu 
toes docs not ns a rule cause great disabil 
itv Loss of a great toe is more likclv to 
disturb the gut than the loss of an\ other 
toe Mith the cvccptiori of the great (oc it 
A\is< not to IcaAt a single lot on a fool when 



the other Iocs nre complclclv amputated A 
single loo is likcK to bo painful and de 
formed and to cause greater disabililv than 
no toes Amputation of tlic second toe is 
somewhat objectionable in that hallux vaf 
giis maj be produced bv lack of laltral sup- 
port of the great toe 
Anv amputation through the intlntarsals 
Hill produce a gowl fimefioiiiiig stump pro 
vidcd there is sound licalmc and tlic scar is 
propcrlv placed so as to prcvcnl painful 
pressiirt ikuiiIs The 1 1 franc operation 
which is n tnr«omtt ilarsal disarticulation 
will produce a useful slump provideil the 
flexor and cxtin«or Itmlons arc propcrl> 
fixed to the slump end <o that tliev will 
retain tluir function A loss of musclt bal 
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ance js likel\ to result in contncturcs which 
will clcstroj the usefulness of the stump 
An\ amputation between the Listranc 
and the S^me is of doubtful ^aI^e The 
Chopart and Pirogoff (Fig 278) which 
lia\c been the other classic amputations in 
this region have serious faults which often 
necessitate rcampulation through the leg 
The Chopart amputation is a mediolirsal 
disarticulation and frcquentlj results m a 
poor stump because of muscle imbalance 
resulting m contracture of the muscles of 
the calf and the tilting downward of the 
stump end Tht latter causes faullv weight 



Hg <*78 — SkrleUiI I nrt of inru on m several of ibe 
well kno n foot nmp tnt ons (Iletlnum from Orr ) 

bearing and difFicuU fitting Ihe Pirogofl is 
an ostcophshc amputation in which the 
jKistcnor portion of the os calcis is retained 
m the heel pad and turned forward to unite 
with the tibia and fibula after removal of 
the malleoli The first objection to this tcch 
me IS the (bniciiltv in oblnmme sound heal 
mg between the posterior part of the os 
calcis and the lower end of the tibia The 
second serious objection is the subsequent 
dillicuUv of fitting an artificial limb Snbas 
tragaloid disarticulations have much the 
same ohjcctionahle features as the Pirogoff 
Prncticallv the onlv argument in favor of 


the Chopart Pirogoff and other amputa 
tions through the tarsal bones is that thev 
produce an end bearing stump which en 
ables the patient to walk wiUiout an artificial 
limb It IS generallj considered bj surgeons 
of experience that the objectionable features 
of these amputations far outweigh the bene 
fictal features It is much belter to di card 
ail amputations between the Lisfranc and 
the Svme unless one of them is performed ns 
a trial measure with the full understanding 
that reamputation mav he neces«arv later 

The Svme amputation is made just above 
the malleoli the heel pad being used to 
cover tlic bone enda Hus amputation gives 
the patient an end bearing stump and en 
ables him to go about his room without a 
crutch or artificial limb There is div ision of 
opinion among surgeons jn regard to the 
value of this amputation Some give it hi_li 
praise and others advise against it staling 
that subsequent amputation through the 
leg i'- necc«<ar> in a high percentage of 
cases Lndoubtedlv a properly made Syme 
stump has few objections and can be rccom 
mended The fitting of a Syme stump \rith 
an artificial limb is diflieult and results in an 
iiDsightlv ankle in most cases 

Leg— From the standpoint of artificial 
limb fitting the best amputation above the 
ankle is through the middle third of the leg 
7 inches (18 cm ) below the knee (Fig 279) 
Ainpiilalion through the lower third of the 
leg Is unsali'faclorv because practicallv al 
wavs the stump becomes atrophic lender 
and cvanotic Long leg stumps are al'O dif 
Cciill to fit A leg stump shorter than 2 
inches (5 cm ) below the biceps tendon 
with the knee flexed at right angles is un 
«ati»faclor\ for fitting purjioses Ilemovalof 
the entire fibula is indicated vxhen a slump 
IS shorter than 8 inches (8 cm) The old 
term site of election meant that an ampii 
tation «!houl(l be performed about 4 inches 
below the knee *0 that a peg leg could hi 
used vTilh the knee for weight bearing m a 
kneeling position 

Thigh — It is well known that amputa 
tions through the thigh or at the hip arc ac 
companied bj more shock than those bclo" 
the knee and this fact should be taken into 
consideration when judging a patitnl s oper 
ability General or spinal anesthesia is used 

Di«arliculation of the knee joint is rarcb 
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because of the resulting bulbous \idcd nnd the tendon of tlio qindrittps 
slump procUited b\ the femoral comhics extensor muscle sutund oMr the lone iml 
Such stumps nre difRcuIt to fil with trliflctal ns a long anterior flap CnlKtuUr has nl<o 
limbs and are unsishtK Thc\ arc inferior to described a teiidoph«tic unpiitilion at tin 
those stumps produced bj the Grilli Stokes knee dcsigiud for weight bi.anii_, IjDiig ante 
or supracond\hr amputations The osteo nor and posterior skin and fascia flnjis nri. 



rp‘»9— Ttci coffi-i-nni Intnn t f « of in s B VilrorPt fn »I nfl-xtr.} 1 I tu r 
fnsc nl flu hns I eon scparntctl fr n ll po ten r sl» n flap C Cn-<1 of I b n 1 m l<w n rr no ml an 1 jier slon n 
1 ts ijcvn rul n i srrnf nJ fn n t) p br no r I J J la so I «I 1 pi cr 11 a I I Ner'e slml w tl nlcol J 
r> Muscles prouifnl aU I on U of In c LI ostmor fns nl flsp sul rcit o\?r > uvlos a I U e oniI« f «k n 
flips closctl * 

plastic GrilliStokts amputation nl the nneU tl t hamstring 1( iidoiis arc «c\i red at 
knie when propcrlj performed makes n their instrlions lit femur is dieidtd pist 
good end bearing stump The lindophslic proximal to lie adductor liibircU and the 
snpraeondjhr ainput ilion a>. dcscrilied bv patella is rano\fd from llu ntliis feiiioris 
3\irk with proper technic and after training Undon Iea\mg aba for the iiid of the 
maj jirodncc an end bearing stump not in "Orr 0 |>rrfti nns nf Cn <*r»t pm M li ‘^ni Im 
fenor to Die Grilti Stokes Tl i fimiiri di r rirlm 
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femur C^lhnde^ slates that his lechnre re An tnfenIioab(io7ntnal amputation is a 
duces morlalitj b\ lessening shoch b\ verj formidable operation and is rarely indi 
shortening the period of bed rest b\ rctluc cated In well selected cases it may be per 
mg the incidence of infection due to long formed to remoae cstensiae neopIa«ms of 
flaps with little tension and fev. sutures b\ the ilium The entire innominate bone or a 
adequate drainage of serum from the nound portion of it mai be removed with the loner 
and bj decreasing the incidence of reampii cvrtremitr The operative mortalitv rate i« 
lation over SO per cent 



Fg eSO— Steps a tlie GnU -Stotvcs amputation teclnc I Lines ot the skin mesons S \ppcarance alter 
femur s sect oned and ll e articular port on of the patella is remoTed T1 s sketcl al>o shows the d v ded 
quadneeps extensor tendon and the ends of sect oned muscles tendons nerves an I vessels C Sutures placed 
to Ivx patella to ri 1 end of femur D Ilamstnog muscles and tendons sutured to patelL-ir lendou E Appear 
sure of sUimp after closure of skin flaps* 

OUier thigh slumps should be made as KINEPL.\STIC AaiPUTATIONS 

iong as possible m order to gi\ e strength and An\ plastic operation on an amputation 
leverage for the wearing of an artificial limb stump which enables it to transmit volun 

A stump «horler tlan sy inches (9 cm) tan movement to an arlifcial limb or apph 
measured from the perineum has little more ance is termed a kuieplastic amputation 
niue tor fitting purpo.es than a llip joint .o„ Op,„i,om «r General Smgoy W B SaimJm 
bsarticulation Co PuW shers 



AMPUTATIONS 


527 


The points of nttachment for proslheses on 
tilt ‘^mpiit'itjon stumps nre termed motors 
or plastic motors 

This highly specialized phase of amputa 
tion \\as first introduced to surgerj bj 
Guilinn Vanghetti an Italian surgeon, m the 
jear 189G ^^hlle his work was experimental, 
it was a stimulus to others to make practical 
application of his suggestions 
Outstanding contributions to this subject 
have been made bj Saiicrbruch in Germanj, 
G Bosch \rana «i South America and Piilli, 
Pellegrini and others in Itali Anj one in- 
terested in the subject should read the 
works of these authors 
At present the practical value of kmeplas 
tic amputations is somewhat difficult to 
estimate Unless the surgeon is especially in 
tcrcsted m this Ijpe of surgery, such mclh 
ods should not be attempted To m ike 
efiicicnt kinematic stumps requires not only 
a knowledge of the necessary surgical lech 
me, but an interest and knowledge in the 
manufacture and fitting of proper artificial 
appliances This field of work has not been 
sufficienllj dea eloped for limb makers to 
interest thcmschcs in fitting suitable pros 
theses The results of present methods of fit- 
ting amputations of the lower extremity arc 
so satisfactorj that kinematic stumps offer 
little or no advantage The greatest field for 
development will undoubfedlj be in the 
arm Anv workable method which increases 
the ability to perform the finer movements 
of the fingers should be tneouraged 
Pfastic motors are commonfj cfassilTed as 
club or clava loop or an'sa muscle tunnel 
tendon tunnel and pseudarthrosis They arc 
also frequently designated as nnimotor, bi 
motor and plunmotor, depending on Ihi 
number of motors constructed The club 
motor IS a knob hke mass of muscle or ten 
don covered with skin to which a loop or 
ring of a prosthesis may be attached A loop 
motor is formed b\ joining opposing tendons 
and muscles ami coyeriiir, them with skin 
The muscle tunnel motor is made bj tunnel 
mg through the muscle tissue and lining the 
tunnel w ith a pedunculated flap of skin The 
tendon tunnel is constructed m much the 
same manner as the muscle motor The 
pseudarthrosis motor is constructed by 
• Orr Operabons of General Surgery W B Saunileis 
Co Publishers 


severing the bone near the stump end and 
leaving a bone segment m the distal muscle 
tissue, which is rendered mobile by the lack 
of union of the bone 

Anj plastic motor to be efficient must 
have muscle power, a healthy skin covenng 
a range of motion sufficient to move tht 
artificial appliance, sufficient length and 
strength ami a good solid surface for conn 
terpressure Ihe range of motion of a motor 
should be at least 1 inch (2 5 cm ) or, 
better, from l\i to S inches (from 3 to 
B cm) 



Fiff — LiiTts of skinfasca iiinsioi s for ampuln 

lions Uiroucl 1) lower «tren)Jly • 

It IS possible to perform a pnmary kmc 
plastic operation If it is to be done as a 
secondary operation, all possible tissue 
should be consery e<l at the primary amputa- 
tion 

TiiovfAS G 0«a 
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Allen F M Rnlwced Tcinpcralurca m Surgery Am 
J Surg lOir 
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PROSTHESIS 

Prosthesis (prothcsis) is defined os the 
repheement of in nbsent port b^ in orti 
ficial one ^Miile teeth ond bony nnd soft 
part defects nre included the term is most 
frcqtJcnlls npplicd to the fitting of nrlificnl 
limhs 

An ompulntion stump should be rends for 
fitting with n prosthesis sit weeks ofter a 
closed ‘imputition or the repnir of o guil 
lotinc stump unle s heilmg his been do 
hved ^Mion thi suture line is henhd ph> 
siolhcrtipv IS begun in order to mobilize the 
joints strengthen muscles rcdiicc ctlcmo nnd 
toughen the skin DaiH mossnge and nclise 
pos«i\ c and resistant eterci«cs arc prescribed 
the skin IS bathed libcrolh with alcohol ind 
a tightb applied Ace bondigc is continuallv 
worn Free motion in oil joints of i slump 
log or arm and mtisrlc power equal to that 
of the normal extremity arc essential for the 
proper actnalion of a prosthesis Ten daxs 
after operation the patient begins gcntlx at 
first to pound tlic slump end with his open 
hand next is practiced direct weight bearing 
on a soft pillow during the fourth po>lopcr 
atixe week This is essential in end liearing 
stumps and is x nimble in making the non 
xveighl bearing slump painless 

Tarlx fitting with a Icmporarx prosthesis 
produces a phxsiologic shrinkage of the 
stump and <lcx clops weightbearing points 
and the muscles ncces«arx for propul»ioti 
Pressure and u«e hasten the absorption of 
fat and edema and encourage the atrophx of 
muscle xvhicli has no further function The 
end result is quite the opposite to what oc 
curs if the stump is allow c<l to shrink hx 
the alroplix of disuse aided b\ xarioti tapes 


of ‘shnnkers Under the latter circuni 
stances ttlcnia increases as a result of de 
pcndcncx fat li deposited m the subcutane- 
ous lasers joint deformities fend lo occur 
muscle power lessens and the slump becomes 
“painful and useless Changes m the soft parts 
of a stump of the lower eitremitj knoxxn ns 
shrinkage continue for a period of npproM 
matclx SIX months The stump then assumes 
its more or lc«s stationarx form and is readx 
for a permanent prosthesis 

The fitting of a stump of the upper c\ 
trenutj with a temporary pro thesis is not 
as essential as in the lower cxlremitx and 
manx of the stumps ma> be filled nl once 
with a permanent Ijpe of prosthesis 

III the foxxer exlrenutx there arc two tx*pes 
of prosthesis end bearing in which the 
weight of the bodx is borne on the stump 
end and bonx point and cone bearing m 
xxhich the weight is borne nboxc the slump 
tnd and the stump it^tlf acts as a lexer acli 
xaling the prosthesis 

The Sxme and TirogofT stumps m the leg 
Ilic Gritti Stokes and the stiprncondxlar 
Icndoplaslic slumps in tlie thigh are end 
Inaring slumps and should be so fitted All 
other stumps except certain ollur amputa 
lions through the lower third of the thigh 
are fitted the second method In the leg 
the weight is bornt lx the shelxmg inner 
lubcrosilj of the tibm the fibula below its 
head and b\ the cone bearing action of the 
soft parts of the stump itself against its rigid 
bucket eight must be rcliexcd oxer the 
tender head of the fibula the peroneal nerxe 
boloxx it and oxer the tubercle and the crest 
of the tibia In the thigh the weight is borne 
on the tuberosilj of the ischium where tlu 
shelxmg upper edge of the thigh bucket is 
moIdc<l to rcceixe it 'supplemented bx the 
thrust of the stump itself into the xxell fitting 
bucket 

The bucket or socket that part of a pros 
thesis winch is built to rcceixe the «lump 
should alxxass be of rigid construction iii the 
lower extrcmitx The best tx pe of prosthesis 
for the lower cxtremilx has knee ankle and 
toe motion The stump is coxcrctl and pro 
tected bv at least one kintleil xxhile woolen 
stump ‘:ock Thes( socks arc changed dailx 
and kept mcliciiloiislx clean lo prexent skm 
infection The prosthesis is «eoure<l in place 
bx means of straps oxer the shoulders or is 
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nltnchcd bv straps to a belt The •short or 
fat thigh stumps are further secured m posi 
tion b\ llie use of a pcUic hand of metal 
and leather which is nllachtd to the proslhe 
SIS with a jointed metal bar 

TYPES or PROSTHESIS 

Temporarv Appliances — 1 Plaster o/ 
Pan? — This is. constructed bj the surgeon 
at the ho-spital or oflict and consists of a 
bucket which fits the indi\idual stump It is 
made of plaster of pans and supported on a 
pig crutch or metal *ict up 'Ihis Ij'pe is al 
wa>s asaihbJc niul lnc^7lcnsl\c and meets 
the neccssarx requirements 

2 Molded Leather — ^This tjpe is factor\ 
made and consists of a molded semirigid 
leather bucket with lacings which allows ad 
juslmints ns shrinkage occurs It is sup 
I orted bj metal side bars with joint motion 
in tlic knee ankle and foot 

3 I ulcamzed Fiber — 'I his tvpe is faetorj 
made is obtainable in nnv quantity desired 
and is easily taken apart and rebuilt to fit 
the indnidunl slump bj anj competent or 
tliopedic mechanic It is durable and cheap 
and sinuihtes the permanent tjpc m Us me- 
chanics The thigh bucket and skm piece arc 
made of fiber the knee block and fool arc 
of wood Adjustments arc easil> made as 
stump shrink ige occurs Tiic below knee 
bucket is made JocaJlj of lealhtr molded 
o\cr a plaster mold of the slump which sup 
plemcnts the below knee fiber set up Tins 
ti^pc of temporary prosthesis was adopted 
by the U S Army darmff the ifref RonW 
^\ar 

Permanent Appliances — ^Thc permanent 
tjpes of prosthesis are made of English wil 
low wood co\ ered w ith raw hide > ulcamzed 
fiber and durahimiiium The rigid t>pe of 
bucket IS preferred It is made of the follow 
mg willow cut from a solid block to fit the 
stump leather nccuralelj molded and sewed 
to fit a model fiber shaped and molded b\ 
heat and pressure and duraliiniinum I\il 
low is lighter in weight than leather at maj 
split or crack hut it is ideal if properlj fash 
loncd Leather is easier to mold but becomes 


5^0 

soiled with perspiration The duraluminum 
leg niaa h lac a bucket of the same material 
but willow or leather is usualh cmp!o\cd 
In fitting certain stumps both willow and 
leather arc used 'Miinufacturirs differ re 
garding the construction and mechanical 
control of irlificial feet ankle and knee 
joints The tvpe which is made of the best 
material has the best design and is lightest 
in weight should be chosen 
The essentials of a satisfactorj prosthesis 
arc 

1 A properlj fitted bud et 

2 An alignment of the prosthesis joints 
which must be at proper angles with the 
weight be iring line and must have propei 
lateral alignment 

3 Lightness in weight combined will 
durabilitv 

The thigh prosthesis should be V mcl 
shorter than the normal leg to allow the 
amputc to swing through The below knee 
prosthesis is made equal in length It is im 
porlnnt that tlic below knee bucket fit the 
slump snuglv and extend bcjoiid its length 
Special types of proslhesis_are required for 
Ihc'T'irogoff Sjmc“‘Cli6part and hip joint 
amputations In the upper cxtrcmitj the 
buckets are made of leall er fiber or willow 
The so called ulilitj arm with n split hook 
of the Dorrance Ijpe is probably the best 
working tool There arc several types of me- 
chanical hands on the market they arc more 
expensive than the utihtv arm and dressier 
m appearance and are likewise a poor sub 
sCitate for a ftarm tl h-xttd They rre etsatils 
heavj and llie weight is at the wrong end 
of the appliance 

Major General Norjun T KmK 
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XVI. INFECTIONS AND TUMORS OF BONE 


ACUTE OSTEOMYELITIS 

This term has come into general use and 
will probably continue to be the name gen- 
erally accepted as designating an infection 
that may in^ohe the entire bone — perios 
teum, cortex, medulla cpiph^'ical line shaft 
and epiphjsis and including in its meaning 
similar pathologic lesions in all bones 
whether long, irregular or flat In its narrow 
sense the word oslcomi elitis was and some- 
ftmes IS conffned to infectian of the mcdtif 
lar> canal and the adjacent bone, and be- 
cause the term is not aery accurate manj 
other titles haie been suggested — panoslei 
tvs, osleopciiostitis, penostcomjcUtis ostei- 
tis, cpiphjsitis etc , but m spile of objection 
and suggestion the term osteomjcIiUs is 
more and more used in its broad sense 

There arc two exceptions to this nomen- 
clature that arc m more or less general use 
If the infection is confined to the periosteum 
It IS spoken of ns periostitis, and where the 
infection is definitelj uUlim the bounds of 
cancellous bone most surgeons use the term 
osteitis However, there is much confusion 
and looseness m the use of terms to desig- 
nate infectious processes m the difTerent ele- 
ments that enter into the structure of bone 

Ilistory — Because many of the bones are near the 
boJj surface infections in them hare been seen and 
discussed from tic bcfiinniog of recorded surgical ob- 
servations and many famous names are associated 
■witU tlie progress of umlerstaiuUng of tlw various 
phases of acute osteonijehlis Ilowncr in spite of 
tl e great mass of I tcrature deal ng uith all phases of 
bone infection acute osleomjelilis stilt remains a dis 
e'lse that is often d agnosed loo late to be treated 
promptly enough to prevent n high mortal ly rale 
long illness serious corapi cations permanent deformity 
an 1 great economic loss 

Anatomy — Tl e long flat and irregular bones have 
a somealal difTerent arrangement of the elements 
tlal enter into Heir stniclure \1J of these elements — 
pcnoslcum endosteum articular carl lai^ compact and 
cancellous Imnr cpiphvsenl line and cartilage medullary 
canal and contents harcrsian s\stem and cortex to- 
other with the blood an! Ivmpli supply shoull be 
borne in mind Tie irifTercnccs in bone during body 
gronlli and in adult life nrust be considered The rcla 
tionsh p of bones to joints also enters into the anat 
omical problem 


The structure of the diflerent bones is desenbed m 
any good textbook of anatomy Tliere has been a great 
deal of coatrosersy hoivever as to the behavior of the 
periosteum and the arrangement of the blood supply 
It IS important to know just how bone renens itself 
when destroyed hv disease damaged by trauma or ex 
c»sed by the surgeon and there is considerable Iilcrn 
lure descnptise of the results of experiments on 
animals and observations on human bone diinng repair 
Likewise there are a number of excellent studies of 
the blood supply of bone including that of Lexer 
and of Robert Johnson 

The periosteum has two surfaces an outer fibrous 
one covering the bone and separating it from surround 
ing structures and an inner one looselv nttached to the 
bone by many fine strands of connective lisaue Thw 
attachment is much less firm m children than m 
adults and especiallv so in children under two years 
of age It IS around this deeper laver that coiitmvem 
has been waged ns to what part it plays in the repair 
of bone WTien tom away by trauma or lifted up b> 
lofection many osleogenie or bone-forming cells go 
with it aod these cells plav a maior part in the for- 
mation of new bone The periosteum covers the shaft 
of the long bones and >s firmly nttached to the cortex 
at the epiplnseal line but is not »nl ajotis with the 
articular rartihge In young persons it dips dnvn into 
the bone at the ep physeal I ne In the groniag cl ill 
the epiphxseal I ne is made of cartilage from the shaft 
sde of which the bone grows m length Because of 
this fact there is not very firm union between llie 
shaft and epiphysis and separation due to trauma is 
common at this point In voung persona lie hlooil 
supple IS abundant along this line and comes from a 
number of directions — ch cfly from the nutrient arlerv 
of the shaft and almost as abundnntiv from the side 
of the epiphysis where Jhe bfnod enters the bone 
chieflv from a circular network of arteries jitst outside 
of and suTToundmg the articular cartilage A tl ird 
source of blood supniv la fiom the periosteum I «l 
this supply IS now known to be of less imporlanrc 
than was formerly supposed When the blood vessels 
of young bones are injected a very beautiful and 
abundant network of end arteries is seen on either 
sule of the epiphyseal line 

It was formerly s ipposed that the slnpping up of 
the pcnosleiim resiilte 1 in necrosis of the underlying 
bone becnine of interference with the hlooil snppiv 
but obseraation an 1 cTpcnmcnl have eslohl ed the 
fact that nerrosii is caused by infection which kilb 
the bone either bv direct damage to the cells or hr 
widespread embolism and thrombosis of the blood 
vesseb 

The nutrient vessel in the long bones of the two 
cxlrewnt es runs toward the elbow and away from 
the knee This vessel divides soon after entering the 
bone and sends a mam branch in either direction 
Tlie nch circle of blood vesscb found in the expanded 


5 ^ 



\CUTi: OSTEOMYELITIS 


531 


fndi nmuntl llie nrtictilir cnrlihjje niv inliraalely 
Maociattnl vtth lie eptplijseal Ittie e«i>ccinlly in lhn« 
joints where lie Btlinilar carlihee ntj'ronclrs cl)'«e 
to the ejiphjjcal tine nmt where tie sjTioMal mem* 
hrane of the joint m-erhy the junction between 
shaft nnil epiphysis. 

ntinlo^ry. — Acute ostcomjclitts is the suc- 
cc««fii! inNision of hone b\ pvogtmc micro* 
orpnmsnis clncfij Staph^hcocevr pyogenes 
aureus («Jiich is the orgiiiKni nl fiult in 
nlnuit 7'j per cent of the casc^;), the strepto- 
coccus Staphyhcoenis alhns,i\\i colon bicil 
lijs. the pneumococtus nniJ \cr^ nreh the 
Ronococcus The Ijphoid bacillus ts occn- 
siomlh found but is nssocnlrd with stib- 
nculc and chrome ostcomselitis Thc«c or- 
Ranisms are for the most part blood-liorne, 
and the tape of oslcomachlis uhirh Ihtj 
produce is called hemalopcnnus There arc 
sea era! other nacmics of infection hoarcacr 
Compound fractures or operations on bone 
folloavctl b,a mfeclton tnaa caus« ostcomae* 
litis Verj rarcla the bone maa become in- 
foctedba conliRuila from a nciphbormp joint, 
or acute ostcomjcblis ma> be «ocon<iir> to 
infection in nciRlibormp «oft parts, osteo- 
m.aelilis of the loaaer jaaa is a aera common 
complication of infected pums or tooth sock- 
ets and avhitloaa is complicated ba infection 
of the terminal phalanx Some inftction of 
nb ends mnj folloaa thomcoloma, and per- 
foratmp ulcers of the fool arc apt to maolac 
tionc and ptrioslcum If the ostcomjchlis is 
litmatoptiious ami due to Staphylococcus 
aureus, the sourii. of infection should be 
fooked for m fhe *krfi— Ammadasw cir- 
biiiiclo, none, infected fistulas ete If, on the 
ntlicr hand the slriptoeoccus js the caii'-a- 
tiae orpnmsm, tfie oripmal site should be 
soiiphl m the mucous membranes of llu 
mouth or nose, the tonsiU nr neecssori 
sinuses The piieiimocm.cus is found in the 
blood stream m pneumonia occnsionalla 
bones or jomtsbccome tlu scat of a paopenic 
infection and rarcla the colon bacillus found 
m suppurations aailhin the abdomen ma> 
enter, b> ava> of the blood into o-seoiis 
tissue. 

Pathology —Until nrcnlly the conception of Iha 
jialholocir annloni> of ll is condition was clouly 
nniJ confused Lcf«u.*e the W7 ch Mprw«J loBjr ago 
liv surfjtoii* and pitholoosls were ncrcptcd without 
hems suljcctol In roreful obsenalon Iteoenlly a 
tiumlier of tn\cslifntnr» ha^e liflpwl to tnahe clear 


just wlat happens when bone is acufclj infected A 
nuraher of tliiiipi must lie tome in mind The youth 
of ll c patient si arply influences tl e blood dtslnhution 
the Mcnue of infection is important, the hascrsian 
raiiits ami the bone litlwccn tlie penostcum and its 
kmsc attacbmeut to the corles the epiphyseal line and 
the break in pirioslcuni at this point the medullars 
canal and its contents tlcriihslcum tlckind num 
ber and virulence of the infeitinc orfinnism and Iht 
mtslance of the Inst an! pred simsmj; factors such 
as traums and exj<osurt to cold nil of these elements 
must be cons Icrel when one is confronted with a 
palholipc process that may lepii with dramilic Slid 
denness dtsclop wilh nmnrmg speed and end m 
lrai.edi almost before il is rralircd that anything 
acrioiH IS happcninir 

While tile }<crioslriini is nsiiallv itivnlrcd m ostco* 
mxehlis as a part of the later spread of the infection 
throughout alt ll e ehmenLs of the Imne primary acute 
permslilis is in most instances a local process asso* 
nateil with trauma and eonfined to tlie penostcum 
and a thin layer of cortex Tlicrc is one type of pn 
marv sesrte acute periostitis loweser that is serv 
(leslruetixe of the underlying bone and flat is caused 
by trauma and local infection m tie soft parts suc- 
cessfully iciTad ng the subperiosteal space and lead iig 
to wilfsprcnl separation of penostcum an I infection 
of lione wheh mnv rnuse sc(|Uestralion of the entire 
shaft The writer I as seen the entirt nietaplnsis of tho 
ulna InsI in a ease in which infection resulted from a 
freak m the soft parts enuscil liv' Umtwg a wart just 
lielosr tie cllvw with strong mine and 
Ii>ca1ize<) infection of all the liony structures often 
follows eompound fracture and is seen also as a com 
phentton of open re«luelion tif fractures This kind of 
infection howeser is not apt to be so xinilent mpid 
or ilcslrnctne ns the hematogcimiis l\pe when there 
IS no fracture of Imne or extension from a neighboring 
joint but on acute infection bmught from some distant 
source in the l>r>d> In ll e bloo 1 stream 

ll IS often impossible to sav whether tl e d slurhance 
in ans psrn rase bepns as the result of the depos t 
an 1 multiplication of organisms in the lione or whell er 
tie infection liepni as one tr more infarcls sccondarv 
to emboli an 1 thromlx>s i Tl c verv rapi J and extensive 
involtcmcnl of Imiie in hcnies thrombosis In the 1ar(?er 
tranches of the nulrrnl nrters or in the Wood vessels 
at or near tl e ep physeni hnc 
In acute hemntogent us osteomyelitis the process 
eommonlv liegins in the shaft of the Innc nenr the 
epiphxsis Often it appears ll it the infection begins 
in the Ine of the epip!i\«is itself and for Hus reason 
He term acute cp physitis is sometimes iiscil It is the 
verv nch binod supply in growing l>onc that accounts 
for Ills liehasnor ‘winwlimes tl ere will lave l>-en a 
precet] ng traiimn with some in urv to the epiphyseal 
ine f ich ns partial separation or 1 emorrhagc 

If ll e point of infection is near t! e cp pin seal I ne 
It mat 1 nak through the hone at ll is po nt and reach 
the pennsteuro If drainage is institiitril will in a few 
hoiira of the onset of the infection recovery may take 
jdare before llere is niiich detachment of periosteum 
or anv exlensise mvoUcmcnl of the si aft and before 
the mcduilarv canal is infected If the infect on is 
massive involving a considerable area of bone the 
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penosteuro wiU be detached over s larjre surface and 
lie infect on mil lra\cl througl the bone to Uie 
mcriulla an) ticnoe along tic medulla 
It IS in these severe cases t) at the full damage to 
bone IS seen — despread necrosis mih large areas of 
detached penosteuni and estens \e insnivement of the 
medulla It nos thought for a long t me tl at the rh ef 
a'en e of infect on was along the medullary canal 
but Starr showed that the ii feet on begins in t) e mar 
ro V of tl e cancellated bone of the tnetapi ysis and 
that I spre'ids along the epphjscal line to tie pen 
osteum elevat ng tl e periosteum a d evtend ng tftong 
the surface of tie cortex tiroug) «hcl t invades 
tie havers an svstem and reaches the mediKa There- 
fore the mei!ullar> canal instead of be ng invaded 
ear)> and act ng as t) e rJ el avenue of wi IcspreaJ 
infect on s often the last of the bony strueturrs to be 
nvaded *!ome»hal later the periosteum is broken 
through and pus mov be foun I collected in pools in 
tt e iDcc/cfW* (ft 0 e csflceJfafe } a kr the pm 

osteum an 1 m the soft tissues outs dc tl e penosteum 
Extension through the ep p! vsis nto lie neighboring 
JO nt IS much Icm common than nould l>e erpected 
In many of these patents the infect ng organism 
can be recovered from the 1 lood slrctm Sometimes the 
septicemia is overwhelm ng an 1 death mav occur from 
forlj-eglt to Mvenlytwo hours after tie onset of 
local svmploms More often the infect on although 
very rap d and severe causes wi lesprea I local destruc- 
t on of bo e an I later I slant compl cat ons develop 
as a res lit of bloorl stream infect on such as involve- 
ment of nnotler bone supp rat on n a dutont }ont, 

8 pp ratve pencard t s or enp^ema lo acute osteo- 
m)el tis espoaally m the severe d (fuse type a defn le 
Iran of events follows the acute process unless early 
d agnosis and prompt treatment are follouc I tv loeali 
zal on of tl e infect on Deenuse of severe infect on and 
a d slnrbcil c rc lat on more or levs extensive necros $ 
of bone takes place Tie rased penosteum carrying 
w Ih it the osteogen c laver soon bepns lo lav down 
new bone who! surra n Is (he deal portion of the 
si aft The separation of devilal sed bone from 0 e 
hv ng bone is railed sequestrat on and (he mass of 
dead bone is cnlleil a sequestrum Peca ise it ts dead 
tl e seq esln ra becomes an infected fore gn bo«Iv 
aroun 1 wh cl suppurat on continues aod the pus es- 
capes to the surface through open ngs n the mvolu 
crura called cloacae 

Predisposing Factors — Acute osteomjc 
lilis IS n disc'i'ic’ of the \oting Alost cases 
occur in chiUlrcn from two to twelve venrs 
of age There is often a definite historv of 
trnunin espccnlK when the disease occurs 
at or ncir the junction of the shift with the 
cpiphvsis Exposure to cold seems to plaj 
some pnrt b\ lowcnng the locil resistance 
Poys ire affc^clcd more often than girls the 
proportion being three or four to one The 
femur tibia or hiinicrtis is ijsu ilh mvolvrd 
Jfost reports give the lower end of the femur 
the higlitsl incidtnce but in the writer’s cx 
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pcnence the lower end of the tibn has been 
more often afTi-clcd It is sometimes staler! 
ihit this disease is more common in the Hie 
winter and earl> spring and the writers cs 
pcnciict siipjiorls tins opinion 
Acute infection of the mmdible is com 
mon and at times verj destructive Tie in 
fiction reaches the bone along the tooth 
sockets and mav follow almost anj dental 
procedure from cxtriction lo cleinsmgof tin 
teeth It mav be latent but often is direcllv 
introduced bv unclean work Am chronit 
infection of the skin or raucous raembnnt 
miv be the source from which emboli enter 
the blood strenm and lodge in the bone 
Clmicnl Varieties — ^Tlicrc is the verv 
acute destructive and extensive infection of 
ill elements of bone confined usually to the 
shift This IS the acute diffuse osteomveliti 
described bv Phemister 
Another tv pe is the so called ncule epipliv 
sitis seen in the voung m which the infection 
begins at or near the epiphvseil line and 
breaks through to the periosteum enrij If 
the diagnosis is quicklv made and proper 
drainage is obtained little involvement of 
the metaphjsis and not much lifting up of 
periosteum result 

There is also the relativelv less acute in 
fcction of the bone ends seen in compound 
fnclures or mfcclion of the bone following 
open reduction with the use of wire plates or 
nails to fix the fragments There is also acute 
localized ostcomvclitis confined to a small 
area of the medulla or of the cancellated 
l)onc of Uie sliaft or of the epiplusi Tlicre 
IS a rather sharply localized infection lending 
lo necrosis and suppuration and resembling 
an abscess in its general Inliavior Such an 
infection IS not very severe it usuallv causes 
local pam tendtrness and disahilitv and if 
neglected mav spread more widelv Follow 
ing drainage if the area of necrosis is lai^e 
there will often be left a long standing in 
fcctcd sinus leading down lo n bone cavitv 
that fills in cither very slowly or not at all 
Garre dcscnbetl an acute diffuse sclerosing 
ostcomvelilis in whicli there is little sup 
puration but considerable sclerosis with small 
areas of necrosis Such an infection nlinosl 
alwavs bi“comes chronic and mav coiilintie 
more or Jess active for years 
Osleomvclitis mav begin in the sacrum or 
vertebrae and bring about a confusing svmp 
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tomatolog\ In the earlj stages roentgeno 
grams are negali\c the s\inptoms are those 
of infection and Ihi signs point to meningitis 
Careful spmil puncture ma\ demonstrate 
the presence of pus bct^^een the bom canal 
and dura and clear fluid m the subdural 
space Prompt drainage of the extradural 
^pace IS indicated There have been se\en 
cases in tJie seri ice of Dr M C Pincoffs and 
his associates «ith fne recoaenes and two 
deaths Three of these have been reported 

Symptoms— In acute ostconijehlis the 
onset IS sudden sometimes followed bv such 
rapid progress of the dista'sc that delirium 
and coma maj supervene before localizing 
signs and svmploms are evident This is not 
usuallv the case but manj children ire dcs 
pcratelv ill from the verj beginning of the 
infection Sometimes the onset is ‘surprisinglj 
like that of pneumonia beginning with a 
short period of malaise followed bv a chill 
with high fever rapid pulse and a sharp ele 
vation of the leukoevte count The face is 
florid and there is profuse sweating restless 
ness and ansictv In pneumonia the local 
signs arc in the lungs and in ostcomveiilis 
thej are in one or more bones The outstand 
ing svmptom is local pain which is contiou 
ous deep boring and severe and the out 
standing sign is exquisite tenderness on 
pressure over the bone with increase in 
discomfort brought out tapping along 
the shaft of the affected bone 

In the early stages there will be no m 
volvemcnt of the soft parts outside of the 
6one The infection as afrea<f\ iniftcatecf 
usual!} begins m the end of the shaft close to 
the epiph}si» and the manner of onset the 
absence of evident redness and swelling and 
the nearness of the pain to a joint will usii 
allv cause loss of valuable time in arriving 
at a correct diagnosis It is unusual for sur 
geons even m large clinics to see patients 
with acute osteonivehtis early enough to 
prevent sequestration and long illness and 
disability 

In acute cases after twentj four hours 
there will often be some edema and tender 
ness in the <oft parts mer the end of the in 
volved bone and if the patient is still not 
treated suppuration will usuallv develop in 
the soft tis'Jiics adjacent to the bone end 
This occurs after the infection has broken 
through the periosteum 
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Bv this time the patient is verj ill wath 
high fever rapid pulse dehydration and et 
haustion from pom lack of sleep and mfcc- 
lion Yerj often there will be vomiting with 
disturbance m the acid ba<;e balance and 
often delirium if not coma The leukocjte 
count is usually verv high 

A careful historv often uncovers the pres 
cnce of predisposing factors as well as pos 
sible sources of infection There may have 
been some infection of the skin or subcutane- 
ous tissues a fistulous tract or an ulcer in 
which case the staphylococcus is suspected 
or there may be a historv of nose or throat 
infection witli involvement of the accessorv 
sinuses middle ear or mastoid in which m 
stance the streptococcus is apt to be at fault 
These patients are usually children and it 
IS sometimes difficult to establish any pre 
vioiis history of trauma or chilling In many 
instances blood cultures taken at this time 
are positive 

There are a number of complications that 
are likelv to occur A second bone may be 
involved or there mav be extension of infec 
tion into a distant joint as in pvemn sup 
purative pericarditis is occasionalh seen 
and mav casilv be overlooked If the blood 
stream becomes infected the svmptoms are 
modified in accordance with the kind of or 
ganism that is present If the septicemia is 
due to the streptococcus the palhoJogv and 
syTiiploms ore typical of this infection — very 
acute and dev clop rapidly the fight is apt to 
be vron or lost qiiicklv 

K Sta^AyCococcus aureus or mon? rarefy 
alhus IS at fault the progress will be rela 
lively slow with a tendenev to multiple 
joint suppurations irregular chills and wide 
variation in the range of temperature with 
possible suppuration m the serous cavities 
This tendency to prolong the pathology and 
svmploms as seen in rtnv typical case of 
pyemia does not improve the prognosis over 
that of streptococcic septicemia In both the 
outlook IS unfavorable 

Roentgenograms are of no positive value 
in Uie early diagnosis of acute ostcomvcbtis 
and negative findings may give a false iin 
prcssion of security It is not until nicrosis 
begins to be e\ ident m the bone or the pen 
ostciim IS lifted up that the x rav picture is 
of any help usually from four to seven days 
elapse before these changes are evident 
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In the Hter stages of acute osteomjeliUs 
the X m picture is of great ^aluc m csti 
mating tlic amount of necrosis and the prog 
rcss of sequestration together n ith the extent 
and densitj of the in\olucrum, but all of 
this IS far remo%ed in time from the onset 
of the disease 

The early diagnosis of acute osteomjehtis 
IS a matter of great difTicullj good 

clinicians who are keen and prompt in the 
diagnosis of other acute inficlious diseases 
are often sIo« in making a diagnosis of acute 
osteomjelilis Because of the close proximitj 
to joints the diagnosis of acute infectious 
arthritis is often made scur\y is sometimes 
considered and because a child does not 
move the affected limb poliom\elitis is sus 
peeled After the soft parts are m\oUcd a 
diagnosis of rheumatic fe\er cr\sipclas cel 
lulilis or Ijinpbangitis may be made 

If a child complains of pain over the end 
of a bone and is loath to mo\e the limb if 
there is tenderness on deep pressure o'cr a 
bone as «e!l as s}mptQms of an acute in 
fcclious process if the on^ct of these signs 
and 8\mploms has been abrupt and if the 
cMdences of infection are rapidly on the in 
crease a diagnosis of acute osteomyelitis 
should be made and treatment begun imme- 
diately Any delay inaites disaster 

Trealmenl —There ha\e been two dis 
tinct schools of thought and practice regard 
ing the time factor as applied to the treat 
ment of acute oslcomvelilis One group ad 
\ocatcs naiting from fiNC to se\cn or nine 
da^"? until the infection has localized and 
drained into an nb cess in the soft parts \n 
other group is con\inccd that the infected 
bone should be drained ns soon as po«siblc 
but believes that the operation should be 
one of drainage and conflned to the area of 
infected bone 

A number of reports are coming into the 
htcralurt advocating the waiting method 
with later drainage especially m chihlren 
undtr two years of age Chemotherapy bac 
ttriophage vaccines and transfusion to- 
gether with supjxirtivc treatment may limit 
the operation to the netd of drainage of the 
soft parts only with later resolution without 
sequestration m a number of instances The 
number of surgeons who lean toward tins 
latter more conservative trealmenl is rapidly 
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increasing because of recent advances to be 
discussed in the following paragraphs 

Under the head of chemotherapy two v erv 
great advances have been made in the treat 
ment of ostconuthli’^ — the sulfa drugs and 
penicillin These two agents arc npparcnllv 
revolutiomring the method of treatment of 
bone infections The sulfa drugs were first 
ID the field In the mam sulfanilamide i« 
more useful m the treatment of strcptococ 
CHS infections while stilfalhiarole is n belter 
agent in combating staphvlococcus bone in 
fcction Sulfadiazine is apparently almost 
equally valuable m cither streptococcic or 
staphylococcic infections This should be the 
drug of choice nhen it is impossible to de- 
termine the bacterium present 

Until pcnicillm became more readily avail 
able the sulfonamides were widely used in 
osteomyelitis especially m the acute forms 
If treatment was begun carlv before exlcn 
sive necrosis of bone or raising up of the 
periosteum by liquid exudate m a fair num 
ber of instances the giving of sufflcientlv 
large doses of the sulfonamides under care- 
ful blood level checks was followed by nb 
sence of cither sequestration or extensive 
bone necrosis allliough in manv instances 
repealed x ray examinations showed wide- 
spread reaction of bone to infection As in 
other infections these agents are used either 
bv mouth or intravenously depending upon 
the acuteness and extent of the infection 

Penicillin has so recently become widch 
available in civilian hospitals that there are 
very few reports at hand in which thcobser 
V aliens of o«tcomvchli3 have been followed 
through until final cure of the di«ca«c has 
been effected Certain it is that this agent is 
most valuable and efficient in the treatment 
of oslcomvelitis whether acute or chronic, 
localized or extensive single or mulliple or 
associated or not associated with a demon 
strable blood stream infection Manv san 
gmne surgeons arc hopeful that this agent i« 
the solution of the disabling and dealli deal 
mg disease octife hematogenous ostcomge 
hits 

Our experience however seems to suggest 
the warning that in some instances at least 
senous svmploms blood stream inrection 
and spread of osteomyelitis are kepi in check 
while penicillin is being administered and 
that when the drug is stopped all of the 
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L\ i! «:inis nnil inploms rrciir Oral ndinmis 
tnlion requires Inrpe tlo npc TJn niO'»t « cd 
iNinuts of medication are intramiKciilar 
and lnlm^cl)DlJS In o lconHeIjlj% when 
Ireilmeiil «buuld he contnmeil for a nnmlicr 
of da\s at Icisl prolnhlv the belter mcthotl 
of the two Is h% mu clc This presumahh 
mates n risers oir of tlic dnip sslicrehj the 
ifrug IS continuousK nbcorbetl Pcnicillm is 
♦ xcrclcd rapidls cliiclU !j\ the kidnc\s and 
m the Kitramfjscuhr method of admmistra 
lion see pisc 10 000 units csers three hours 
for nn asenpe total of 1 000 000 units sshich 
requires something more than Isvclse di\s 
^^c pise the snnu doMj to children If the 
urpttics is \er\ pren* sre mas do one of 
tsTo things either gist the drug intrasen 
ou<K hs consinnt drip «o (hit the patent 
pets from 80 000 to 100 000 units each twen 
t\ four liouiN or augment the inlramuscnhr 
method with an initial iiitrascnoiis dose of 
“0 000 units Ils both nsenues pcnicdlm is 
di solsetl in normal salt solution in prefer 
cnee to di«lille<l water as sve believe this 
method IS less painful lie liase noticed no 
csidcncc of shock and \crv fess minor re- 
arijons 

If operatise inters enlion is decided upon 
the problem is one of drainage with as little 
destruction of Ixinc as possible svilh as little 
spread of infctlion as fiossiblc and with the 
« isine of periosteum becau«c it is from the 
osleogtnii. laser of the periosteum that most 
of the repair is to come The mcdullan 
canal is msolscil later than the cantcHous 
Ixine and jHriOslcuin and sliould not be 
ojwncd unless it is alrends infeclcil smee 
caposlug the ineilulla to infection mas lead 
to extension of the infection along this canal 

If the diagnosis of acute ostcomsclilis is 
reasonni Is svcfl oslabhslicd the patient 
s! ould he Ircatetl prompll} for shock the 
dehsdration should be combated and the 
blood stream infection should I e treated bs 
transfusion Chtmolherapi mas change sers 
materialls the treatment of oslcomjcliUs 
There arc a mimhcr of difliciillics m the svar 
at present hosscser one of sshich is the de- 
la> m determining the infecting organism 
and another is the toxic effecl of these agents 
in large doses Perhaps a single drug effica 
cious for both staphvlococci and slxeplo 
cocci will he speedily available 


If operation is undertaken the infected 
lione sfjould be exposed care being taken to 
avoid blood vessels and nerves and not to 
open tendon sheaths or the sjnosial mem 
brine of the neighboring joint If the soft 
pnrU arc intact an incision should he made 
through them down on the periosteum If 
the periosteum is not insolvtd it should be 
mci cd and a small hole drilled into the bone, 
keeping close to the cpiphjstal line m the 
long bones and making the opening on the 
side of the mclnphvsis Pus is almost always 
found in the cancLlIoiis bone close to the 
epiphyseal line and at an carh Inge the 
metliillarv canal is not mvoKcd However 
it IS not often that a patient come» to opera 
tion so early More commonly the periosteum 
IS found to he chvated inlh pus between it 
and the hone and by that time the medulla 
IS infected and requires drainage Vs little 
damage to the bone as possible should he m 
fliclcd A number of small openings should 
be made so as to drum the bone and the 
canal It is most important not to gouge out 
bone with a sharp caret and it is equally im 
portant not to damage the contents of the 
medullarv canal Drainage is all that is 
needed at this stage 

If the patient is young and the cpiphvseal 
line IS involved it is most important to safc> 
guard the limb against pathologic cpiphv 
seal separation as this mishap causes de- 
formity and complicates the entire problem 
of treatment and convalescence 

Probahlv Iht best method of supporting 
an iff patient tfirougfi the lust few weeks of 
acute osteomvciitis is by means of repeated 
small blood transfusions Manv reports mdi 
cate that this procerlure often seems to turn 
the hiHncc in favor of recoverv 

Treatment docs no t end with drainage of the 
infected bone The limb must be safeguarded 
and eared for and the patient treated through 
a fong conv ale’scence Support of the dam 
aged limb is essential and repealed dressings 
have many disadvantages The Orr method 
or some modification of it will meet most of 
these requirements The length of time that 
elapses before recovery is complete vanes 
from a few weeks to many years this is de- 
lenmned by a number of factors bv far the 
most important of which is early diagnosis 
followed by proinjit and efiicient drainage 
If physicians were as keen in dealing with 
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tins condition is thej are in most other 
fields the stor\ would be a difTcrenl one 

ARTiimi "M SniPLET 

CHRONIC OSTEO’MIELITIS 
Chronic osteom\eIilis is one of the preit 
trials of surgery As a result of late diagnosis 
most patients with acute osteomjehtis be- 
come \ iclims of chronic bone infection 
There are many problems that must be met 
and combated It is a long and disabling 
maladv which causes great economic loss 
because of hospitalization nursing and home 
care which interferes seriously with the 
child s education and in the adult results in 
an extended period of inabilitj to work 
These circumstances together with deform 
ilv and the likelihood of complications make 
this disease a major disaster fraught with 
anxicta for all concerned 
Palholog> and Course — If oa!> one 
epiphjscal line is destrojed m a child the 
growth of that bone maj be satisfactory 
provided the infection is checked and con 
trolled Fracture or epiphvscal separation 
during the carlj stages of chronicitj before 
the involucrum is solid maj occur Unless 
continuous care is taken there will be de- 
forming contractures of neighboring joints 
The slowly healing granulation tissue is apt 
to be the avenue for repeated infections 
some of which maj be severe — erysipelas 
cellulitis or tetanus Even after the open 
wound IS healed the scar is thm adherent 
and easilj injured Nlanv patients with old 
ostcomjelitis have recurrent attacks during 
which there is a lighting up of the infection 
Months or jears after apparent quie«cence 
and healing a fresh infection breaks out 
either at or close to the original disease or 
m a distant bone Epidermoid carcinoma 
maj develop m the scar (Marjohns ulcer) 
If suppurative arthritis complicates the 
l>onc infection more or less nnkjlosis is apt 
lo occur and unless care is taken the joint 
will become fixed in an unsatisfactorv poM 
tion which will require «ome type of joint 
repair or corrective ostcotomv These chron 
icallv infected persons suffer the effects of 
lowered resistance and fall an casj prev to 
almost anv nialadj Added lo all thi« a 
chronically disabled person maj develop 
«:ome tvpe of insuflicicnl pcrsonalitv and 


even after being returned to fairlv normal 
lieallh maj be unable or unwilling to carrv 
on 

Chronic osleomvelilis mav occur without 
preceding acute damage The infection nnv 
begin as a subacute process m bone due to 
B typhosus a complication of tjphoid fever 
winch appears late in the illness or long after 
the patient IS apparentlj recovered Tlic rib« 
are a favorite site for this infection Local 
application of tjphoid vaccine is helpful in 
the treatment A localized chrome bone in 
fection for example Brodic s abscess mav 
occur without previous acute osteomvchli« 
and IS due usuallj to a staphvlococcus Lo 
calized chronic collections of pus in bone 
however are verj commonlj seen as a late 
occurrence m hematogenous ostcomjcblis 
These areas of necrosis are due to latent in 
fection and may be «een for months or jcirs 
after the original infection has apparentlv 
healed 

Just where the dividing line m time be 
tween acute and chronic osteomyelitis ts 
placed depends Jargelj on the individual siir 
gcon Certainlv m most cases of osteomve- 
lilis when first operated on the patient is 
aircadv in the earlv stage of chronicity llial 
is the operator knows that the patient will 
require adequate drainage immobilization 
«afeguarding against reinfection and all po^ 
sible supportive measures because the con 
dition is certain to be long drawn out in 
volving necrosis elimination and repair 
These changes must take place in bone 
where raosl changes lake place «lowlj “o 
that progress is measured m months and 
vears instead of in dajs and weeks as m 
manj soft tissues 

Treatment — Chronic osleomjehtis is at 
best an unsatisfactorv and disappointing 
disease lo treat Failure to effect a cure Ins 
led to the Inal of a numt er of procedures 
and one is confused rather than encouraged 
bj reading the literature The care of a pa 
licnt with chronic ostcomjelitis is a scriou® 
problem There is the expense and trouble of 
repeated dressings the exposed area is re- 
pealcdlv reinfected there is the risk of ihs 
tant complications and the bone at the site 
of infection mav suffer a pathologic fracture 
In children joint contractures are liable to 
occur The long conv alcsccncc during which 
there IS more or less absorption of toxms is 
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a !ica^\ plixsicftl strain and llic mental il 
litudc of the palicnl is apt to he most un 
liapp\ The snlfominulcs and penicillin are 
imich used in chronic oslconncliti'' often 
s\ith txcellcnt results providctl sequestra art 
remoseH} and coHcctions of pus drained 
The palhologj during the n< utc stage Is 
n determining factor — the extent of the 
stripping up of periosteum the length of the 
mtdullare canal meaded and the amount of 
l)one infecteal If there ts complete sequestra 
tion uith rapid formation of insolucruin the 
gericrnff^ accepleel mcliioef of treatment is 
to safeguard the bone from pathologic frae 
ture and the neichlKirmg joints from con 
trarliirc to «cc Hint drainage js ample and 
to wait until the sequestrum is completeK 
«ipamtrd and the ineoluenrm rcasonahU 
firm in the meantime aiding the repamlne 
mechanisms h> esers means nsaifahfe— 
Iran fu'ions open air. sunheht proper food 
tomes ^.ood nursiiit care etc 
After scqiicslraljon is complete and the 
mxolucrmn sufllcientlv firm to take oser 
some of tlic functinn* of the diad lione se 
qutslrectom> is imhented This t\pc of late 
oiH ration in oste'oinsililis in the chrome 
8tnj.e should he done « ith care and ]>reci«ion 
Till lo«5 of WchhI is sometimes alarming and 
1 ^ alwai s a ficlor to he considered If pos 
sihle tlic nclual opiralinc should he etonc 
with a lourniqnel phriil nl)oic tlic opera 
li\e field Great care should he taken to dis 
tnrh the insolncriim as little as possjlde and 
the pcnnsleum should he sas td to the fullest 
extent hceniise the ostenhlists arc essential 
to tin formation of neii bone ^Mnrtier 
chi«cline inu«t he done in order to release 
the scqucslmm or to insure better drainage 
rare should he taken to destros ns little goo«I 
hone ns possible betaiisc «hcrever fresh 
iKinc IS exposed to infection a new process 
of Ixuic necrosis is <el up and there is an 
other long wait for scqiieslratnm to occur 
Regarding the operation itself there arc 
two schools of attack— the ndiral and the 
conserentiie each can point to victories and 
both have suffercil defonts The consma 
tives limit carlj operating to securing and 
maintaining drainage vMth the least jxissihle 
remoi 'll of hone until sequestration is com 
plclc The more radical operators remove 
considerable areas of infected bone make a 
gutter of the entire length of the involved 


shaft and leave the wound in the overlvmg 
soft parts wide open This produces a large 
lieavih infected area and it is diflicult to 
prevent rcmrcclion and to get rid of necrotic 
tissue Complete subperiosteal resection of 
the entire area of infected bone has been 
practiced but this causes a long period with 
little bonv support while the mvohicrum is 
forming Then arc several distinctlv di/Tcr 
cnl methoeK of deiilmg with these eases and 
each has onlstandmg advantages 

If it hcconics ncccssarv to open and drain 
mfectcel bone the Orr nulhod overcomes 
nianv of the dangers and diiricnlties of re 
pentetl dressings at short intervals Bncfiv 
Ills mtthfM! innv be discribed as follows 
The limb IS immobilized on a traction table 
and the infctlcil bone is opened for aderjuatc 
drainage The wound is opentil withK both 
in the bone and in the soft parts The entire 
wound IS filled with a \a«clm cauze jnek 
which projects over the wound cdoCS and 
IS covered 1>\ a drj ib«orbcnl dressing The 
limb IS then immobilized in plaster the cast 
should be snug and extensive enough to con 
Irol muscle spa'^m and prevent pathologic 
fmcltirc and joint contnctiires Tlitse 
dressings mav be left undisturbed for from 
four to eight weeks 

The writer linsfolloned thi plan and found 
It vtr^ cfilcicnt The one objection is the 
odor from the unchanged dressings conlnn 
ing the wound discharge The cast mav be 
changed oflencr tlian Orr advocates but 
when the amount of discharge becomes less 
the oelor aKo is less in evidence Cerlnmlv 
the mfiction m the soft parts clears up ver> 
rapidlv and the palicnl in the meantime is 
comfortnlde Tie is al o saved the expense 
and pain and risk of elailj dressings The 
grealvst advantages are the relative freedom 
from reinfection of the wound and the ab 
scncc of the destrnciion of the elements of 
repair brought about bv the trauma of re 
pcatcvl dressings Ihctcriophage chemo 
thernpv and vaccines art al times helpful 

Chronic osttonivchlis is often seen as a 
complication of compound fractures cs 
pecialb *0 comminuted fractures where 
there has bten extensive exposure of overlv 
ing «oft parts to infection and where earlv 
excision of the wound has been carelesslj 
done ^Mien cl ronic bone infcctionns estnb 
Iislied the treatment is usually largelj ex 
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pcclmt The fracture is ndcqintelv treated 
so as to overcome o\ emding angulation and 
rotation and the infected area is drained 
just enough to alloM the free escape of m 
fccted ami necrotic material Some of the 
bone usualK becomes separated and requires 
removal usually cavi'rtng dcla\cd union The 
utmost patience plus drainage nith im 
mobilization will m most instances insure a 
good although considerably delayed result 
The untoward factors are chronicitj atro 
phy of unu'sed muscles and stiffness m the 
immobilized joints and these unsalisfac 
tory end results are in direct ratio to the 
duration of the conialesccnce and the age of 
the patient In comminuted compound frac 
tiires followed by infection bone fragments 
may become completcli loose in the tissues 
and will be the chief cause of persistent 
sinuses until removed 

AnTnim M Suipley 

TUMORS or BONE 

The variable aspects of tumors of bone 
often make it difTicuR to decide on the diag 
nosis and the form of treatment The age of 
the patient the dtiration of symptoms the 
number of bones affected and the rocnlgcno 
grams arc of importance in making a <lcci 
Sion In patients under ten years of age the 
most frequent solitary tumor is a bone cyst 
(ustinlU m the upper part of the humerus) 
and Twiiig s sarcoma (most often in the 
sh ift of the femur or tibia) Christian s dis 
ease of hone or sonic metabolic dcficienci 
such ns rickets o" scuriy is one of the com 
moner multiple skeletal diseases of child 
hood 

The s\mploms of pain and snclliiig ex 
tend o\er a period of scytral weeks or 
months in cases of bone tumor On the other 
hand in osteomyelitis acute symptoms ma\ 
del clop w ilfiin a few day s M hen the histori 
of a bone tumor dates lack scleral scars 
some unusual complication must bi prt«-enl 

Multiple tumors of bone arc usualli be- 
nign in children and malignant m adults 
Among the multiple tumors of adults the 
benign condition diffuse osteitis fil ro<a with 
hi'pcrparnlhiroidi«ni must 1 c borne m mind 
ns a po-s ibility although the probabilities 
may fni or metastatic earemoma 


In the interpretation of the roentgeno 
gram it is yyell to ha\e for examination both 
anteroposterior and lateral mcws and when 
feasible a roentgenogram of the opposite 
normal bone for comparison Mhcrt there 
are multiple foci of iinoKcment in a single 
bone roentgenograms of the pels is skull and 
chest should be made Malignant tumors of 
bone are prone to in%adc all of the regions 
or zones depicted in the film Bone deslruc 
tion or {)onc production or both will inyadc 
the marrow cay ity, the cortex the periosteal 
region and the oserhmg soft parts Benign 
tumors are most often limited to a medu! 
lary cortical or subperiosteal orij,m )Yhcn 
bending deformity is seen in the affected 
bone it IS an important sign of benignity 

The Masserinann reaction and the lenko 
cyle count arc nlwaxs important In rare 
instances the diagnosis may depend on 
blood calcium and phosphorus dctcrmina 
lions on estimation of the total plasma pro 
Icins or on examination of the urine for 
Bence-Jonis bodies 

Biopsy of bone is a safe and yaluable pro 
cedure when competently done and ampu 
tntion should not be performed without con 
firming the diagnosis by this method 

The microscopic features of bone tumors 
cannot he adequately interpreted yrilhout 
reference to normal histogenesis In the 
skeletal t?s«iies three phases of osleogcncsi 
exist with corresponding tumor formation* 
In the mo«t primitive the cycle of devcloj 
mcnl pa-ssts from prccartiinginous connee 
live tissue through fetal and adult cartilage 
to the calcified stale To this fibrocarlilagin 
OU3 scrus lelong chondrosarcomas cion 
droblastic snreomns chondromas and ostco 
chondromas lollowmg calcification a re 
sorptive phase appears m bone clnratlerized 
b\ proliferation of giant cell osteoclasts To 
this senes of changes belong the growth 
known as giant cell tumors solitarv bom 
cysts (a reactive or healing phase of giani 
cell tumor) and multiple cvstic d seas 
known ns von Rccklmghnuscn s osteitis fil 
rosacvstica Iinally there art the steps pi« 
ing from connective tissue through osteo 
blasts to bone resulting m true bone forma 
lion which may be termed tlic fil ro os«coii 
senes In the membranous bonts this is tic 
onlv senes of developmental changes ol 
served To these phases belong seloro<ing 
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and osteolytic osteogenic sarcomas, as well from without To the precursors of the 
as osteomas of the jaw and skull bones. lymphoid elements of the Jla^ersian systems 


EXOSTOSES CHONDROMAS 



Fjg eS2— ChflTti sho^mg llie skeletal «lM ibvdJwJ In tenign tunjon of !*>n« The soIi<t LUik areM 
indicate the roost frefiuent sites the citceLeil areas Indieste Ihe commem sites and the diawnal !inr* fniheale 
the occasional sites 


Non-osseous lesions ari'C from the marrow must be n«cribe<I the origin of Em in? s endo- 
and haversian sj'stems or invade the bone Ihclia! myeloma, and to llie marrow ele- 
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pecl'int The frnclure is adcquatclx treated 
so as to o\ercomc overriding angulation and 
rotation and the infected area is drained 
just enough to allow the free escape of in 
fccted and necrotic material Some of the 
bone usuallv becomes separated and requires 
removal usuallj causing delajed union The 
utmost patience plus drainage with im 
mobilization will in most instances insure a 
good although considerablv delajed result 
The untoward factors arc chromcitj alto 
phj of umi«ed muscles and stiffness in the 
immobilized joints and these unsatisfac 
lory end results are m direct ratio to the 
duration of the convalescence and the age of 
the patient In comminuted compound frac 
turcs followed bj infection bone fragments 
may become complclclv loose in the tissues 
and will be the chief cause of persistent 
sinuses until removed 

ARxnun M Siiiplet 

TUMons or gone 

The variable aspects of tumors of bone 
often make it difiicult to decide on the diag 
nosis and the form of treatment The age of 
the patient the duration of sjmptoms the 
number of liones affected and the roentgeno 
grams are of importance in making a deci 
sion In patients under ten venrs of age the 
most frequent solitarj tumor is a bone cjsl 
(usualli m the upper part of the humerus) 
and Ewmgs sarcoma (most often in the 
shall ol the lemur or lihia) Christian s dis 
case of bone or some metabolic dcficicncv 
such as rickets o” scurv v is one of the com 
moncr multiple skeletal diseases of child 
hood 

The svmploms of pain and swelling ex 
tend over a period of several weeks or 
months m ca‘:es of bone tumor On the other 
hand in oslcomvelilis acute sjmptoms mav 
develop Within a few dajs IMien Ihcliistorv 
of a bone tumor dales back several vears 
some unusual complication must be pre cnl 

Multiple tumors of bone arc usuallv be* 
nign in children and malignant in adults 
Among the muUiiiIe tumors of adults the 
benign condition diffuse osteitis fibro«a with 
IivporparathjToidism must be bornt in mind 
ns a possibilitj although the probabilities 
mav favor molnslatic carcinoma 


TUMORS Ol GONE 

In the interpretation of the roentgeno 
gram it is well to have for cxaminat on both 
anteroposterior and lateral views and when 
feasible a roentgenogram of the oppo ite 
normal bone for comparison IMiere there 
are multiple foci of involvement m a single 
bone roentgenograms of the pelvis skull and 
chest should be made "Malignant tumors of 
bone arc prone to invade all of tlie region* 
or zones depicted in the film Bone dcsliaic 
lion or bone production or both will invade 
the marrow cavity, the cortex the periosteal 
region and the overlvmg soft parts Benign 
tumors arc most often limited to a medul 
hrv cortical or subperiosteal origin IMien 
bending dcformitj is seen in the affected 
bone It IS an important sign of bcnigiiitj 

The Massermann reaction and the leuko- 
cjte count are alwavs important In rare 
instances the diagnosis mav depend on 
blood calcium and phosphorus delcrmina 
lions on estimation of the total plasma pro- 
teins or on examination of the urine for 
Bence-Jones bodies 

Biopsv of bone is a safe and valuable pro 
cedure when compctcnllj done and ampu 
tation should not be performed w ilhout con 
firming the diagnosis by this method 

The microscopic features of bone liimors 
cannot be adcfjuatelj mtorpreted without 
reference to normal histogenesis In the 
skclcia! tissues three phases of osteogenesi 
exist with corrcsjionding tumor formation* 
In the most primitive the cvcic of develop 
nicnl passes from prccntlihginous conwee 
live \issue tbrougb letal and adulX carXAagv 
to the calcified state To this fibrocarlilagin 
ous senes belong chondrosarcomas chon 
droblastic sarcomas chondromas and ostco 
chondromas Following calcification a re 
sorptive phase appears in bone characterized 
bv proliferation of giant cell ostcochst* To 
this senes of changes belong the growth* 
known as giant cell tumors solilarv l>onr 
evsts (a reactive or healing phase of ganl 
cell tumor) and multiple cjslic disease 
known as von Recklinghausen s osteitis fil 
rosacvstica ruiallj there arc the «lcps pa** 
ing from connective tissue through ostco 
blasts to bone resulting in true bone forma 
lion which mav be termed the fibro os eoii* 
series In the membranous bones tins Is the 
onlv scries of developmental changes oh 
served To the«e phases belong sclerosing 
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and osteolytic osteogenic sarcomas, as well from without To the precursors of thi 
as osteomas of the Ja^^ and skull bones hmphoid elements of the ha^c^snn s\ stems 


EXOSTOSES CHONDROMAS 



60NE CYSTS ClANT eta TUMOR 



pig Oiarls slowing the skelelnl s l« jmolTed in benign tumors of bonM The sold blark nretts 

indcale lie most frequent sites the rlecked nreas indicate lie common sites and the dmconal llms indcate 
the occasional sites 

Non*osseons lesions arise from the marrow must be ascribed the origin of Ewing’s endo 
and ha\crsian systems or msade the bone thclial ni^tloma, and lo the marrow ele- 
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inenls. muUiplo mjclonia, cliloronia and \arious t\pos of inclaslastic from the 

Chrisljaii’s syndrome (xanthomatosis). In breast, prostate, kidney, limp. Ihjrohl, etc. 

OSTEOfiENiC SARCOMA £WlfX5'S SARCOMA 



multipub myeioma metastatic carcinoma 



Fie <S3.— Cli»tU »1io»init Uie file* fey malipiont turnoM of honm The ioliil LN't arras 

«n«li<T»lr ttie ino»l frwjuml wtea, the chcckrJ arra* inJimte the common iilc* an.! Ihr tliafonn! line* ifnfrtlr 
the oomsionaJ »ilcs 


the mnr^o%^ casity nl'o vascular and Fascial and ncuropenic tumors may tnxfldc 
Ijmphntic channels there are depo-itctl the Imnc from the neiphborinp soft parts 
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In trcittticnt rest of the part is obtained coma nn\ «llo^^ fa\onble results following 
bj splinting, by the use cf crutches or bj irradiation Deep *1 tin therap\ or tclendium 
putting tilt patient to bcil and i<? important is prefirtblc in the treatment of bone lesions 
m relieving pom and preventing pathologic to implantfllions of radon or radium salts 


Classificatios of Bone Tt'Mons 
1 Turnon of Oneous Onotn 
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grow during a(lole«cence from a congenital 
focus. OslLOchondromas resuUiiig from 
trauma are rare. Gradual growth unaccora- 
panicd b\ >!c\ cre symptom^ is the rule. Mild 
pam, stiffness or swelling alone is present, 
and man\ of these cases are accidcnlally dis- 
co\crcd on roentgcnographic c\amin.itton. 
The tumor is hard, nodular and fixed to the 
underljing bone Tlie x-raj* picture shows 
a cauliflower like mass with a lobulalcd 
translucent lop and beneath an osscous 
pedicle or base whicli fuses with normal 
(ortieai and cancellous bone (Fig 384). Cal* 
cifiid parluhs sfipple tlie peripherj of llit 



Fig sas —A benign oslcotna ot the shuU in an o>luIt 

ilfpicls an intact inner tabic and an outivord prolitem* 
lion of radiating spiculea which eleialc the penostcum 
The bone formation w oocurriDg thrcclly in fibrous 
tissue 

hsioii, and in rare iiislatices a bnr«al sac 
with fluid and calcareous material forms. 
Under the microscope the outermost layer 
of the growth shows strands of primilh'c 
connccti\c tissue < ncapsiilating and dipping 
into the underlying cartilage Proceeding 
from this cap«u!c to the os<icous base in their 
order of ajipcarancc arc rones of fetal, adult 
and calcifying cartilage, newly formed lione 
and adtilt spicules interspersed with fallj' 
marrow. 

Osteochondromas are rare onl«idc of the 
long bones and pelvis An occasional one Is 
found at the occiput, in Ihc spine or in the 


scapula. The maximum diameter of the lesion 
xarics between 3 and 8 cm., and the growth 
proceeds slowly to final arrest nl about the 
age of Iwcnly-fn c. Tlicse arc important fc.a- 
turcs In the diagnosis. Osteomas occurring 
in the frontal bone, the jaw or the sinuses 
show Ossification in fibrous tissue and do 
not contain cartilage (Fig. 385). They may 
grow rapidly but do not undergo malig- 
nant change. They have an age incidence 
similar to osteochondromas. Sometimes thcic 
growths of membranous bone follow trauma 
and during active development contain a 
(cllular fibrous stroma (so-called ossifying 
fibromas) and may be erroneously classed as 
fibro'arcomas. These more cellular tiimori 
may appear in childhood Osteophytes seen 
in arthritis have a similar distribution to 
ostiochondromas but occur more often in 
tlderly adults. They arc small (rarely exceed 
I cm. in their greatest dimension) and are 
usually multiple on either side of the joint. 
Osteochondromas which in adults grow 
rapidly and exceed tlie size of nti adult fist 
must be regarded with suspicion and haic 
usually undergone malignant change, 

A single osteochondroma of moderate size 
with slow growth and few symptoms may be 
left imlrcnlcd. It is well to lia\e an x-ray 
examination to check the growth every year 
or so after the age of thirty. Simple cxci'ion 
may be performed for the osteochondromas 
which produce p.iin or dysfunction. O'tco- 
cliondromas nre not influenced bj’ irradiation 
MttUiptc Cxoatoaes — One or more simple 
ostcoc)ionftr6nins may occur m a long 'bom 
without di'ftorting the entire cxtrtniity 
This, liowetcr, is rare. ^Yhen more than one 
such growth is depicted in the roenlgciio- 
gram. there are usually similar growths else- 
where accompanied by cartilaginous lr«lons 
within the cancellous spaces. Numerous de- 
fomiilies throughout the entire skeleton re- 
sult from multiple growths of this ty^pc. Tlii' 
condition is congenital in origin, and fre- 
quently sc\cral members of the same family 
running through more than one generation 
arc aficctetl. This combination of cxosto'C« 
nnd cnchondromas is referred to ns heredi- 
tary, deforming chondrodysplasia nnd some- 
times as Ollier’s disease. All the bones do- 
rixed from cartilage may be affected. How- 
ing of the arms nnd legs occurs. Syinploms 
may result from impingement hy one or 
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TUMOnS 

more bonv outgrowths on important vessels 
or nerves The famiU hivior\ nuh in miking 
the diagnosis Adequate x rax studies per 
nut readj diagnosis Prolonged osseous cv 
tensions proceed outnird from the bones in 
the direction of the muscle pull The ineta 
phjseil regions nlierc these protrusions iriJ»c 
ire widened 'o tint the ends of the bones 
has e a broid rcctinguhr appearance In the 
region of the osteochondromas and particu 
hrly 111 the small bones of the hands or feet 
ire cartii iginous defects, Msible is areas of 
ranfaction (Tig 2SC) As in single tvostoses 
(he symptoms progress until skeletal growth 
normallv ceases, at about the age of IwenU 
two 

Pathologically the evostosps have the same 
ippearance as that described for single osleo 
chondromas The central chondromas arc 
identical with those described below 

The prognosis as far as life rs concerned 
in these cases is good After the age of 
Iwcntj two (or before if impcratne), the 



Pig 28(5 Tloentewio^m of renlUpl- es08lo<se3 or 

brrwlitan deforminR d ondfOiKsplnsifl Tie hand and 
forearm show the coinlrinat on of exosltwis ben buff 
tJe/ormUj and rouJUplc endiondromas diaraclensbc of 
this disease 

most pitmonnced growths which produce 
srmptomsma} bcevcjsed The other deform- 
ities usually do not warrant an attempt at 
correction If cartilaginous tissue appears 
within the marrow of the bone m the region 
of tlie dcformilv correctly e procedures in 


or BOi\E 

adults arc contraindicated at this site be 
cause of the tendency of these foci to un 
dergo malignant clnnj,c following such inter 
acntion fcarcoma maj rareh supcrycnc in 
these osteochondromatous growths m adults 
without oby lous proy ocation 



F5g «S7 — Prwinlrcno'wam of a larjre rwitrul don 
droma of one a orctirnnp m a long bone 

Tbe defect slows longilud nal sfre-tkinc fmying of Ibe 
cortex and calcareous sipping typcnl of clondroma 
(for tcpicd benign enchondremos of the phslangca see 
pres ous figure) 

Benign Chondroma— Benign chondro 
mas cliondromvvomas or endiondromas oc 
cur centrally in the small bones of the hands 
or feel and arc occasionallv seen in tlie spine 
ID the ribs or m the sternum Other sites are 
evcccdingli rare Usudlv a phalanx of n 
finger in an adult is afTected Expansion 
and Ihmiiing of the corlesL occurs w ith a imld 
degree of pain There mn^ be a pathologic 
fracture In the roentgenogram a character- 
istic central translucent area is depicted A 
frayed shell of bone oyerhes the central 
mass yyhich is Iraytrsed bv one or more 
lonpludinnl trabcciihc (Pig 2S7) Small 
dense calcareous particles arc usually yi«ible 
in the tumor \Micn tlie presence of a «oli 
tarv chondroma is su«i)ccletl in any bone 
outside of the phalanges or mctacari’als 
roentgenograms should also he made of the 
hands and ftet Occasionally, llicse will show 
longitudinal areas of rarefaction with irrcgu- 
hntics of the oitrhing cortex, indicating 
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the presence of congenital cirlilagiiions rests 
Under the microscope lobules of adult car 
lilage are found at the center of the growth 
Toward the periphery there are one or more 
strands of connective tissue accompanied bj 
fetal cirtihge or nij\omatous tissue IBs 
tologicalh the small chondromas situated in 
the carpal or tarsal bones or vn the phalanges 
arc more cellular than the larger growths 
found in the sternum and spine or in the 
shaft of the long bones (Fig 288) Never* 
thcless chondromas of the small bones of 
the hand or foot (exclusive of the os calcis 
and astragalus) may be cured bj thorough 


pathologic fracture is the first indicition of 
the presence of the disease Jlild pam or dv s 
function running a chronic course over a 
period of two or more vears mav he elicited 
m taking a careful hislorv hen roentgeno 
grams are made a ccntri! defect appears in 
the film surrounded b\ an intact and svm 
metncallv expanded cortex (Fig 289) The 
cavit> m the bone is traversed bv irregular 
trabeculae of dense fibrous tissue \\hcn a 
pathologic fracture is present signs of rc-o«si 
fication art sttn Fxploration discloses a 
cjst containing fluid entloscd bj a wall of 
osseous and fibrous tissue Under the micro 



P ft ®sa — VJ olntn CTOBrajVi InVcn Ircm ll p marpn of a brn jtn rfntral chon frornn of a pf alinx fn Ifif 
left I ai I <xin cr < n 1 It I al e rnrt lrtg> IJelo ti II e irc «n of tl *• b< c kI pII m frllular prrt- rl Li >i*> ‘ 
Conor I \c t ssu Drsp It tl c cellular ly of <u I I ^nuc rl on Iro niu lorHlct) (he sinall U nca arc U en nn ^ 
mai be c rctily curettnftc 


excision or curettnue followed bv catilcnza 
lion with SO per cint zinc clloride On the 
other hand it is exlrcinclv dangerous to re- 
move cartilaginous growths of the larger 
bones iinltss the entire area can be saftiv re 
«ecled In these larger bones the tumor will 
recur rapidlj will transplant in the sur 
rounding tissues and will cvcntunlla mttas 
lasire if incomplctclv cxciseil These grow Ihs 
art not radiosensitive 
Benign Bone Cvst —In childnn under 
fifteen vears of age a benign bone cvsl oc 
cumng in the upper mclnphvsis of the 
humerus femur or tibia is one of the com 
moncsl tumors of the bone Frequently 


«copc the proliferation of connective ti 
and new 1 ont formation suggests a henbi fS 
reaction Smaller cavities when prt'cnl 
contain the rcinams of old hcmorrlinge anl 
a sprinkling of large giant colls Cvsts wdli 
such multilocular cavities are termed pob 
cvstic osteitis fibrosa 

Cvsts immcdiatclv adjacent to the eptj bv 
seal Imt on the shift side which have been 
present for less than a vear show an even 
greater amount of va«cularilv and more 
miracrous giant cells than arc seen in pob 
cvstic osteitis fibrosi These giant cell van 
ants of bone cvsts are to 1 e distingiii led 
from true giant cell tumor bv Ihcir occur 



TUMOIIS 

rcnce on the shaft side of the cpiphvMs 
in j)aticnls under tncnt\ The pro;;iiosis w 
far bctlcr than in a case of t%pical pnnt cell 
tumor, and the patient will respond more 
n idiU to deep x raa thcrapj (I ig 289 
fl 6 and c) 

Arrest in the gronth of a Iwne ci<l with 
out tompltlc healing and ohlileralion of the 
ca\il\ IS nccomilablt for the latent bone 
cssl seen in adults These, latent c\sts art 
SMiiptomlcss and arc usnallv found ncci 
dintnlK in a ronltiie x ra\ examination 
V t\pital bone c\sl discovered in Ihc shaft 
of a long hont of a child as a result of patho 
logic fricture ina\ be Iri-alcil b\ simple 
splinting until rcossincation and htaling ire 
siLtind Hecurrrnce may tahe place but iim\ 
al o follow simple rurcltcincnl If the lesion 
IS exiilortd the lining should be klripptd 
the shell of bone crushed and the cavilv ob 
liltntcd with bone chip? Tlic giinl cell van 
ant of the bont tjst responds well to deep 
\riv tlicrapv in moderate do<ag«. L-itcnl 
bont evsls m adults usually require no treat 
nient 

llrodie*s nb«ce«^ which occurs mo'.l often 
m the libn of joung adults producing a 
ctntral defect of small sjic inaj be mistaken 
for a l>onc e>sl The cortex however is not 
Ihiniitd and expanded after the fa«hion of a 
evst but instead is thickiiud b\ periosteal 
reaction which is accoinpinicd bv pain ten 
dcriuss and the svmptonis of low pra<h iti 
flaminalion Iknign angiomas of bom iisu 
allv proiliice irn ;,nhr inultilocular cv<H with 
thinning of the cortical area Ihcv do not 
]irc)duct the sMiimclncal oval defect sttn in 
cases of bone evsts A common sitt for niici 
omns is m the vtrltbrac Harelv an o Iro 
hlic sarcoini mav trodt t)ie bone and «wR 
gest a evst Again the lesion is usiiallj 
asvmmelncal and a pinosltal reaction so 
callid lipping ovirlits Iht canlrnl defect 

l)irru«se Osteitis Fibrosa {von Rccklinj:- 
hauscn’*? ni'<ca«e) — \thilc the term ostti 
tisfibiaisa is loo«tlv nsul to rt frr to nlUvpcv 
of evsts of Ihi iKvnc theft is now a temhnev 
to restrict this term to a diffii v diMasc 
of the sktUtiiii acrompanie<l bv adi noma o- 
hviKTfunclion of the jwirithvniid ghniN In 
suth rises the fumlaiinntal disturbance a 
siipcr'aliintion of the blruwl serum with 
ealritim inercascil cflletum exintion and 
a gmcralirrl dtiuimrahralion of the l>ones 
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The blood calcium level mav 1 h? elcvateil to 
from U to SO mg and the phosphorus Joir 
cred to 1 or lA mg ptr htnulrul riiluc tt-iili 
naters In isolated areas th< nnficl boms 
show localired evst formation and oceasion 
ally giant tell tumors In thexnv tximuia 
(ion the diagnosis dejitnds on evahncis of 
diflii e ostw»pornsi< Ixmlnig deformities anl 
glohular areas of cvsjs or tumor fornmlioo 
dig 390) Trinlim.nl is dirttlul at a r< 
diiclion of Iht paralhvroid honnnnt output 
and rcealcificalion of the skeleton I ho pira 



Kj; ?r«n» of n tone rrst of llo 

•tnfl of lie 1 Mt of M rt M ftmi » t »ra/» a T)ir 
flm if«a oU Uio Jr« n in Jiniflr 7 la 1 lo 

irraJM n f tl<' n in Ortotrr ll-*! afirr t«i 
fi tr*ni of lfrtlft>«*e I l‘o rat it |w<'l 

an I n w I o t1 n j irvi* u ly IIK om m I njti" tw t.r» 
«acl ) e \ttr l>^ I»st Iniioii n Xurni’ |!)*5 tigl Imi 
imnUu afirr ttio tvl Irraln^rt 

ihvrotds mav be exi lortd and the adinoma 
Mir{,itall\ removes! or hvf iffiimlnm mav !r 
checked bv irrmlialK n ovtr llie jmrathv 
roid« The patient slmdl Ih* | fieri on n 
high calnum ami ihoqihonis d»rl plus vitn 
niin D In the dncnosi* of ihis <liflii»e skelr 
In! disc we delcrmiintioiLs of tin bliMwl cal 
cmni and pi (wphorus v allies mi 1 also nf ll r 
fdood phospliafasc value (wfurh isetcvatrl). 
r*limalions of the iinnnrv cxrrrlion of cAb 
ciiiro and drmonvtntmu of piralhornone in 
ihr blood s^lrearn bv the llntiiiTton rnW it 
test arc iJtiportatil If prr prr lalioratorj teats 
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of this character are carnc<I out. confusion long bones In the \-ray picture the tumor 
of this coiulilion w ith nietast.itic carcinoma produces a more or less circular defect, asj m- 
or multiple mjelonia should not occur. metricallj sitmitcd in the epiphjsis, o*\er- 



Fig 900— Poentgcnogrnm of the pelvis in a case of \on ne<-LlinRha»«eirs osteitis hbross rjstica asseemted wit) 
!i>pcrparalhyroi<ii«n) Osteoporosis fjendintt deformity nml <>$1 formilion nrc clmractcristjc of the disease 


Giant Cell Tumor. — Adults, usually be* 
tween twenty and thirtj years of age, may 
have a tumor of bone which produces a glob* 
ular area of rarcfnctioti in the epiphysis of 



Fiff 801. — Fjirly roenlcenopniins of a jnanl cell 
tumor in the lonrr end of the femur TIk. RlidmUr 
defrrl has a tipual asymmetrical location in the 
epiphysis of an adult. 

the lower femur, upper tibia or lower radius. 
There is a histori, of trauma, pain, swelling 
and pnlhologic fracture — the l\pical clinical 
picture of benign giant cell tumor of the 


I.dd b.% a thin shell of bone, which is ustiallj 
perforated at one or more points (Fig. 201 
a and b) If the tumor persists w llhout treat* 
ment for a jieriod of more than fourteen 
months after the onset of symptoms. c\lcn* 
sioii into the soft parts i*. the rule. Under n 
microscope many large multinuclealcd ccIN 
.are seen embedded in a highly vascular 
stroma with small round and spindle cells 
(Fig. 292) nislogcnclically. the tumor is 
related to the resorption of calcified carlii igc 
by giant cells, which occurs as a step in nor- 
ma! growth of bone in the region of the 
cpiphjsis until laic in life. Healed giant cell 
tumors (following irradiation) show the for- 
mation of a typical bone c> st. This and other 
pathologic considerations indicate that the 
bone c.\st and giant cell tumor are clo«cb 
rchalcil lesions (the two may coexist in son 
Rcckliiigh.auscn’s disease of the bones). 

In the first two decades of the present cen- 
tury, the standard treatment for gi.inl cell 
tumor w.as curettage followed by chcmir.al 
(50 per cent zinc chloride) or thermal can- 
Icriration Satisfactory results were obtained 
in about 70 per cent of cases. About a decade 
ago. irradiation was introduced as n method 
of treatment. Deep x-ray therapy admini* 
tered o\cr a period of from twelve to twenty- 
four months results in satisfactory rc-os^Ifi- 
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cation in some instances Since tins treat 
ment docs not afford microscopic confirma 
tion of llic dngnosis sarcoma may mas 
querade under the diagnosis of giant cell 
tumor Mo^eo^e^ rcptittd courses of irridi 
ation over a period of one or more years may 
result in malignant Iraiisformation with the 
deselopment of osteogenic sarcoma at the 
tumor site Such errors in diagnosis coupled 
with the long period required to achieae 
good results with irrvdiation and the occa 
nonal contractures about the joints have 
brought back into fa\or the original method 
of curettage advocated by Rloodgood Re 
current giant cell tumor m the ulna fibula 
or radius should be resected 
Hxtraskeletaf Gnnt Cell Tumors — A 
lesion similar pathologically to the benign 
giant cell tumor that occurs about deciduous 
teeth on the gums is known ns giant cell 
epulis Tumors of this Ivpc are seen in chil 
dren or in young adults and are related to 
the normal loosening of the roots of the milk 
teeth by odontoclasts 1 heir treatment is 
similar to that just described for giant cell 
tumor namely curettage and cauterization 
\antIiomas of the tendon «Iieath or (he 
sjnoMal tissue of the joints often show nu 
mcrous giant cells and arc clo^clv related to 
the group of tumors under discussion Their 
origin IS probablv related to the embrsoiiic 
focus in the joint or the idultsite m the ten 
don where sesamoid bones which arc dcn\o<l 
from fibrocartilagc are found 
Ewings Sarcoma or Endothelial Myc 
loma — Ewing s tumor is a neoplasm occur 
ring m the first two decades of life nhich 
in\oIves most frequentU the shaft of Uk 
tibia or femiu* and which ma\ ultimatch 
metastasize to otlicr bones The diseas'* never 
primarily involves an epiphysis It shows the 
usual malignant symptoms for sarcoma of 
bone — pain and tumor followed bv dysfunc 
tion extending over a period averaging tliir 
teen months and may give the systemic re 
actions of fever and leukocytosis In the 
roentgenogram the disease is first seen to 
widen the shaft of the bone by stimulating 
new bone formation in parallel layers in the 
endosteum and subpcnosleum the latter 
being raised in parallel onion peel fashion 
(Fig 293 a and b) I atcr tlic tumor which 
arises intracortically prodjccs areas of bone 
destruction m the medullary cavity and sub 
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«cquciilh m the cortex Bont of tumor origin 
IS not formed but fine radiating osacous 
spicules resembling groomed vvliiskirs may 
be stimulated in the subperiosteal zone Ills 
tologuxillv the tumor consists of snnll round 
cells with dense nuclei resembling lymplio 
cates (Fig 294) and apparentlv arises from 
the hmphatics of the haversian svstem 
In a case of suspected Ewings sarcoma 
deep X ra\ therapv si onld be the first step 
m the treatment Rapid sliriiikagc of the 
tumor confirms the clinical and rocnlgeno 
logic diagnosis Following the maxinnl effect*. 



1- g oo.>j — Pholom erograp! of n l\pcal i. a I «tl 
lutnor from U e rase si own la the prev ous fgufr 


achieved by irradntion cither resection or 
amputation should be performed hen such 
treatment cannot be applied as in bones of 
the pelvis spine or skull subsequent course*. 
of irradiation should be given flic sum. 
tape of treatment ma\ be used for FwingE 
sircoma of the upper femur since nmputn 
tion will not effect a cure at this level Ir 
radiation alone rarely suffices to cure tins 
disease On the other hand combirud im«h 
ation and surgical treatment have yielded 
slightly more than 10 per cent of five year 
cures 

Garres non suppurating oslcilis affects 
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the shift of the long bones m a minner il\ is rare Ilipid dial gcs are nol seen unilcj- 
closclj simuliting tint of L\\mgs sarcoma deep x nj thcrapv hence this is the most 



njr eg3 — nmntfrcno^inu o( E« tig’s sarcoma in Uc upper portwn of Ihe humcrua a Januarj’ IPS,* 
before rradulon *1 k ng le r of U e corUx and pi tl nc of Ibe i>er ruteu i n on on peer fnsl on 6 
^pteml>er lOSj after deep ment«en flerap) The patent has ronl nued to Ic ell (10SS) 



Fg “O I — PI otom rn praj 1 show g tie ftm»tis stroma nn I small round eclU rt-wnbrng lymplootcs s^en ” 
I p al hvings sarronm 

In this benign condrhon the ne« lone tint rclmlle met! od of nnhing a difTcnnUil 
ts profhiced is dcti«cr (I e periosteum ts not dincnosis 

split in the clnraclcristic onion peel fashion In children under fi\c icirs of ai,e lon'i 
and destruction of Ikihc m the mnrron civ todinil slrcahtng in several long bones with 
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i periosteal reaction over]>ing the lesion maj 
he produced l)\ Ijmplntic leukemia In such 
cases the total leukoc%tc count maj be low 
but the percentage of lymphocytes is usu 
ally over 80 It is well before treating a 
young patient with Twings sarcoma to have 
foentgenognms made of other long bones 
and a careful differential count made of the 
wJute blood cells Christians disease and 
'>\'philis of the bout may also simulate 
Lwmgs sarcoma in the young This makes 
n ^a<;<;ermann reaction imperative a rule 
never to be broken m the treatment of bone 
tumors Christians disease often produces 
large defects in the membranous bones of 
the sknil It may hQwc\cr gi>e initial man 
ifcstalions m the long bones which closely 
simulate E« ing s tumor It likewise responds 
to irridialion The diagnosis depends on 
thorough X rav studies of the entire skeleton 
and on biopsy in doubtful cases Under the 
microscope Christian s disease is character 
ized by numerous eosinophils large macro 
phages simulating Dorothy Rccd cell and 
ometnnes bv foam or xanlhonu cells The 
prcdommalmg tissue is lymphoid in type 
resembling that seen in E\\ tng s sarcoma and 
congenital svphilis 

Multiple Myeloma — ^This rare and fatal 
condition as the name implies produces ex 
tcn«!\e m\olvemcnt of the skeleton The 
svslcmic manifestations are equally wide 
spread Multiple foci of destruction arc 
found m adults usually limilcd in distribu 
tion to the red bone marrow Ithcumatjc 
puns of increasing scaeritv usually m the 
back or lo«er limbs diseover\ of a tumor 
by the patient sharp pains following eser 
tjon fncture after injure and general weak 
ness witli anemia are the cardinal fenliircs 
marking the onset of the malady As the 
disease progresses gradual collapse of the 
spine permits ll e lower nbs to sink to the 
pelvic brim giving a characteristic habitus 
The patients slaml with protruding abdo 
men flaring ribs shoulders braced back and 
feet widely apart to T'Sist in «tan<ling The 
chin IS thrust forward and may sink to the 
chest Involvement of the spine and ribs is 
iccompanied by radicnhtis paraplegia and 
cmphvscma of the lungs A nephrosis with 
non protein nitrogen retention and low blood 
pressure associated with an allnunmous 
subsUnce in the urine known as Bence- 


Jones bodies is present in from To to 70 per 
cent of the cases The pi isma proteins nmv 
bcmarkcdlv increased 
Roentgen examination of the tumors re 
veals areas of bone destruction which appear 
as multiple punched-oul defects varving 
in size from that of a pea to that of an 
orange (Fig 295) Pathologic fracture oc 
curs m C2 per cent of the ci es n rib being 
most often affected Microscopic stuilv shows 
that the tumors are composed of plasma like 
cells each with an eccentric nucleus contain 
ing a spoke like arrangement of chromatin 
There is a v cry scantv amount of stroma 
The avenge duration of life after the 
recognition of the disease is two years In 
rare cases a patient ma\ survive the five 
year period Roentgen irradiation vvhicl al 



Tn)«Ioina 

leviatcs the symptoms and m iv prolong life 
IS the most valuable moilc of Ihcnpv The 
degree of animia priscnt dclcriiimcs the 
prognosis 

Multiple myeloma must be dtslinguisluxl 
from metastatic carcinoma with multiple 
foci m the bones and osteitis fibro«a with 
hvpcrpamthvroKlism Ihe widcxprcad occur 
rcnce of small sliarplv demarcated defects 
in the marrow cavilv ninccomp-’nied bv 
liending dcformilv or the formation of new 
Imnc is the cirdmai ftatiirc in the roenl 
gcnologic dngno is of miilliple mvi Ionia 
1 he fact that a verified case of miiltii Ic nue- 
lonn has not been reported in cbil 1) ood is 
important m tin. differential diagnosis 
Alarked anemia Bence-Jones bodies in tie 
unnt and an elevation of the plasma j»ro- 
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leins are ch'iractenstic laboratorj folding? 
which are not found m metastatic carcitf 
oma* or osteitis fibrosa 
A solitary focus of multiple mjeloma ma5 
be the only manifestation cliscoiered by * 
thorough X ray examination earlj in the di? 
ease More rarely patients finally die witb 
out haling any other areas of bone involve 
mcnt develop Such cases of multiple mytf 
loma with a solitary lesion must not be con 
fused with the term solitary micloma 
commonly used m England to mean benigO 
giant cell tumor 



Fg 29G — Roentgenogram of a pnmarv ctwndnr 
aarcomi sho ing the fa otly ralaing calc Ted I i»e* 
an I tie translucent soft part si a lo e tie pt pi teal 
space 'nb ch s chatactensUc of the daeas 

ChloToma is an exceedmglj rare form of 
bone disease usually iniohing the bones 
about the orbit and occurring about at pu 
berly In this di case which has a clinical 
course similar to that of multiple mjeloms 
there is a Iciihcmic blood picture 

Primary Chondrosarcoma — Osteogenic 
sarcoma containing cartilage maj arise after 
the tlutliclh 5 ear of life m a patient witfr 
benign exostosis or chondroma Many of 
these malignant cartilaginous tumors how 

* In rare instances BcnceJones bodies have beef* 
found m cases of Icutemiii and of metosUUc caran 
etna 


eier are primary in origin and occur peri 
o<5tean\ in joung patients at the site where 
tendons insert directlj into bone Thej are 
most common in patients between the ages 
of fourteen and twentj one j ears and usualK 
arc located on the abductor tubercle m the 
lower femur or on the tuberositj of the up 
per tibia The symptomatology is brief 
about SIX montlis in duration and is char 
acterized bj pain tumor formation and dis 
function In the roentgenogram is seen a 
faint translucent shadow which apparentlv 
lifts the periosteum This wedge-shaped 
shadow between the cortex and the elevated 
periosteum is referred to as lipping and is 
an important diagnostic firdmg (Fig 290) 
The periosteum is stripped both at the site 
of the tumor and above and below and lavs 
down a few radiating spicules of calcification 
and slight amounts of new bone Involve 
menl of the cortex or the medullary cavilv 
may he extremelv slight in pnmarj chon 
drosarcoma early m the disease although 
ultimately this region of the bone is eroded 
This is an unusually malignant form of 
tumor It IS not radiosensitive and is cured 
by amputation m only about 10 per cent of 
cases Microscopically it is seen to b" com 
posed of cartilage which is undergoing dc 
generation accompanied by slight oseifici 
tion and numerous strands of celhilir 
prccartilagmous connective tissue (Fig 207) 
Osteogenic sarcoma containing cartilage 
belongs clinically to the same group as the 
extremely malignant grades of sclerosing o 
leogenic sarcoma In rapidly growing sclcros 
mg sarcoma small amounts of cartilage are 
found microscopically and the tumor carlv 
in the course of the disease may not cast a 
dense shadow on the x rav film Such tumors 
lend to invade the marrow cavity earlier 
than the pure primary chondrosarcomas In 
another extremely malignant grade of sekr- 
osing periosteal sarcoma the varying 
amounts of osteoid tissue are intermingled 
wiUi a tnixUiTB of osteoblasts and pre-osse- 
ous fibrous tissue which under the micro 
scope resemble the osteoly tic forms of sar 
coma found m the marrow cavity which 
will be discussed subsequently By some 
authors the entire group is referred to as the 
periosteal group of osteogenic sircomas 
Secondary Chondrosarcoma — ^This form 
of sarcoma confined to adults may super 
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vene in bcniqn exostosis, benign chondroma 
or multiple skeletal diseases, such as Paget’s 
osteitis deformans or hereditary deforming 
chondrod\£plasia. The distribution of these 
growths differs from that of primary chon* 
drosarcoma in that the upper humerus, pel- 
vis, ribs and heel are more often the regions 
affected. The duration of symptoms is ex- 
tremely variable. There may be deformity, 
rlicumatic pains or pre-existmg tumor ante- 
dating the acute sjmploms by five to twen- 
ty-five years. Wlien a pre\ious osteochon- 
droma is implicated, roentgenograms show 
that the original lesion remains iu the form 
of the widened metaphjseal region or as a 


change. Some of these secondary sarcomas 
were described originally by Bloodgood as 
being pure nnxomas of bone. They are not 
to be confused with benign myxochondro- 
mas of the jih.\!auges, whicli do not undergo 
malignant change. 

Secondary chondrosarcomas are cured by 
radical excision in approximatelj one fourth 
of llic cases. The lesions are radioresistant. 

Sclerosingr Osleogenic Sarcoma.— Scler- 
osing ostcogeme sarcoma is a malignant pro- 
liferation of ossify iug connective tissue in the 
subperiosteal and subcortical regions of the 
mclnphjsis, often at puberty The lower 
femur and upper tibia are the most common 



Up 297 — Pliotomicrrognipli showing dusters of Bmall spin<l]e cell* (precnrlibginous cotinocU\e liwue), fetal 
cartilage cells nud irregular caloGcstion in a hyaline matrix typical of {inmary chomlrosorconift 


protruding ossified base or pedicle. Above 
there will be a granular infiltrating periosteal 
shadow, eroding the benign lesion from 
above downward. In advanced casc<5 the 
entire tumor site is the seat of an infiltrating 
mass with scattered osseous debris which 
penetrates the marrow cavity and leads to 
pathologic fracture. The secondary nature 
of the grow'th is easy to establish when the 
skeleton is diffusely invohed by a pre-ex- 
isting benign condition such as multiple 
exostoses or Facet’s osteitis deformans. 

Histologically, Vhcie arc cartilaginous 
masses mterspcr«cd with calcified and osse- 
ous material and large amounts of con- 
nective tissue with evidence of myxomatous 


sites The disease rims a fairly acute course 
with pain, tumor and dysfunction, perhaps 
preceded by trauma. The average duration 
of sjmptoins is ten months In thcrocnlgen- 
ogram the dense spicules of new hone radi- 
ating out in n sun-my fashion arc a charac- 
teristic feature {Fig. 298). Immediately be- 
neath this, the bone substance is tclcrosctl 
by the infillration of tumor tissue In some 
early cases of sclerosing sarcoma, increased 
density in the marrow cavilj is the first evi- 
dence of the disease in the roentgenograms. 
The neoplasm is an evaggcralton of the 
function of osteogenesis; hence the gross 
specimens show osteoid substance and bone 
often of extreme density stripping the peri- 
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osteum, extending into the soft parts, pene- 
trating llie cortex and in\ading the marrow 
cavity. Microscoptcallj, a proliferation of 
malignant osteoblasts is seen dispersal in a 
disorderly fashion among immature iaiands 
of osteoid tissue. Irregular bone spicules are 
outstanding. Here and tlicrc a small island 
of cartilaginous tissue recalls the fact that 
the periosteum from A^hich the grouth arises 
has differentiated from pre-existing peri- 
chondrium. 


pablc mass nilhin six weeks following injury. 
The ossified tumor shows a wedge of bone 
that is laminated and separated from the 
shaft by an interval of soft parts. The mar- 
row* cavity and cortex arc undisturbed. Irj 
sarcoma of bone, all the various zones an* 
affected, including the soft parts, periosteum, 
cortex and marrow caxity. Acute osteomye- 
litis may gi\c indications of a previous skin 
infection The sjmptoms are present for a, 
number of da> s rather than weeks, as in sar- 



Fij eas Fig 259 


Fig 29S — noentgenogroin of l^piral sclerosing sarcoma of boDc occurnng m a lioy of fifleen who lui'i hnJ 
symptoms of pam ftnJ sweffmg for six 

Fig 259 — Roentgenogram of a chomfroblastic sarcoma arising at the epiphyseal hne and invading the shaft 
of Uie femur in a \)oy of sixteen years Ttvere is * deSiule penosteal reiiction The tesmo \\tv 5 curetlnl 
nnd fioolly the leg was amputated The patient died of pnlmonary nietastnses six months after the first curette- 


Sclerosing sarcoma is radioresistant Pec- 
mancnl cures are obtained in approximately 
one fourth of the cases in which prompt re- 
section or amputation is performed. 

The periosteal sarcomas of bone, includ- 
ing chondro-arcomn and sclerosing sarcoma, 
must be difTcrcnliatcd from osteomyelitis 
and mjosiUs ossificans. In these rapidly 
growing neoplasms there may be pre-existing 
trauma, ns in myositis ossificans, and a mild 
degree of fever and Iciikocjtosis suggesting 
ostcom.’iclitis. The most important diagnos- 
tic aid is the roentgenogram. Traumatic my- 
ositis ossificans usually forms a hard pal- 


coma. A leukocyte count of over 15,000 
fnsors osteomyelitis, riuctiiant areas prob- 
ably contain pus and should be aspirated. 
Garre’s non-suppiirnling osleomyehlis usu- 
ally imohes the shaft and c-xlends InH the 
length of the bone. In this benign condition, 
radiating spicules are rarely seen in the 
roentgenogram. In tuberculosis the neigh- 
boring joint is usually imoUed, but tin* is 
an exceedingly rare complication in cases of 
sarcoma of bone. 

Chondroblastic Sarcoma.— This type 
tumor was first described ns a separate sa- 
ricly of sarcoma of Ixme by the writer in 
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1930 It IS 1 form of osteoljlJC sarcoma 
A^hich IS frequenlh confused nith giant cell 
tumor and referred to in some instances ns 
a malignaut variant of giant cell tumor At 
the present ivriting the permanent cures ob 
tamed bv roentgen irradiation and bj cur 
ettement m cases of chondroblastic sarcoma 
and the proliferation of giant cells seen his 
tologically have led other authors to retain 
this new growth under the classification of 
giant cell tumor CodmUn refers to its as an 
epiphj'eal cartilaginous giant cell tumor 
and doubts that it is malignant Neverthe 
less in the roentgenogram this tumor usu 
allr Simulates sarcoma and m the writers 
senes some of the patients who have been 
well studied and carefullj followed have died 
with metnslascs Tin outcome is not ‘^icn 
in Cases of tvpioal benign giant cell tumors 
Chondroblastic sarcoma js tlie one form of 
osteogenic sarcoma about which important 
difTcrcnccs of opinion still e\ist 
There IS general agreement however that 
this IS a tumor of the cpipl v cal line in 
which the cartilaginous elements of tlu 
growth disks ate involved during puberlv 
The cpiphjseal lines of the upper tibia 
low er femur upper humerus and lower radius 
arc the common «ite» In the x rav picture 
there is seen bone destruction will) or with 
out an expanded bone shell surmounted by 
dc6nite periosteal reaction (Fig 299) The 
tumor grows rapidlv and fluid iiiav bt ob 
served in the neighboring joint At explon 
lion UicjjTovvth is found to extend into the 
soft parts surmounted 1\ a lavcr of jwnos 
teum or it is found within a shell of bone 
The major portion of the neophsm invades 
tilt cancellous substance The tissue i vas 
cular but ma^ show grav or bluish arc is of 
cartilage The characteristic microscopic fca 
tures are remnants of hvalme cartilage (with 
or without calcification) intcrminglcfJ wilb 
characteristic giant cells Large chomlro 
blasts which have a vesicular nucleus and a 
fair amount of cjtoplasm are present in the 
stroma The controversv hinges on the in 
tcrprctalion of the cartilaginous elements 
Do these cells represent normal growth of 
the cpiphj'cal cartilage which at piibcrl> is 
sccondanlv invaded bv giant cell tumor tis 
sue or ore thev a true neoplastic prolifera 
tion^ In the wTiters scries of about twenlv 
five cases Ihtre arc three patients who are 
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slill living and have not undergone amputa 
tion One of these patients was treated bv 
means of curettement radium impl inlation 
Colej s toxins and roentgen rajs more than 
Iwentj years ago and is still alive In a fairlj 
recent case a biopsy was performed and 
then deep x raj therapj was administered 
and the patient has remained well for ap 
proximatclv ten vears Another patient was 
curetted and ins reported five jears later to 
he living and well Fourteen patients m the 
series are known to have died of this disease 
At present roentgen irradiation followed by 
resiclion is advised for other than weight 



Fr 500 — PI Qlom crograpl of a cl ondroLIast c sar 
coma sfow og tfe reiM ns of cotc fwl cart and 
l^pcol large rl ondroblnsts Else 1 ere i lie tumor 
Wen man) n ull nucleated pant cells Tl s les on as 
explored I lOSn and fecc Td tl ereofter dee| i ray 
tl erapy Tbe patient was well lo 103-1 

bearing bones The writer would still ndvise 
amputation for such i Icsiou in the tibia or 
femur despite the fact that Ihc case ilJus 
Irated m figure 100 has been controlled bj 
deep X raj Tl c condition can be suspected 
but not adtqiiatelj di igiiostd without a 
biopsv 

Osleoljiic Sarcoma — OsleoU tic snreoma 
IS a dcslrnctire tumor which arises m tic 
marrow cavilv near the end or in the mid 
shaft region of a long hone Ihc age distn 
button of these patients is vanalile Ihe ma 
jontv arc voiing adults but some are of ad 
vanced age The lesion shows nn uniisun! 
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tendency to undergo pathologic fracture In 
the roentgenogram a rapidly extending area 
of bone destruction is seen ^\hicl^ dissolves 
the cortex without expansion and involves 
the periosteum and o% crlj ing soft parts (Fig- 
301). The tumor appears grossly to be ex- 



Fis SOI — ItocnlserosTnm of <Nteot»tic sarcoma 
slioning an asvnimetricnl area of bone erosion and 
penosleat reaction o^c^blog the tumor 

treincly vascular and hemorrhagic, and its 
tendency to bleed excessively at exploration 
led to the caption bj early authors of "ma- 
lignant bone aneurysm.” The disease is char- 
acterized microscopically by large malignant 
spindle cells and osteoblasts with numerous 
mitotic figures There is little tendency to 
ossify, and in all probability the tumor rep- 
resents a more malignant grade of osteogenic 
sarcoma, similar to or identical in its origin 
nitb that of sclerosing osteogenic sarcoma. 
Numerous giant cells may be present in the 
lesion, making it diflicult to distinguish it at 
biopsy from a giant cell tumor. In elderly 
adults amputation affords the best chance of 
cure. In young adults roentgen irradiation 
uill control the lesion sometimes for several 
years but will not cure the disease. On the 
other hand, cures b.v radical operation are 
obtained in less than 5 per cent, so that the 
more con«cr\ative treatment may’ be per- 
ferred to the loss of the limb in younger 
patients. 


It IS well to emphasize tlie fact that no 
didactic statements can be made in regard 
to the mode of therapy to be adopted in 
young persons for either cliondroblaslic or 
osteolytic sarcomas of bone. The treatment 
of choice uill ultimately rest on the degree 
of 5UCCCSS whicli is achieied by the newer 
methods of deep x-ray therapy. 

Metastatic Carcinoma. — A large group 
of bone tumors are metastatic in origin. The 
most frequent cancers which give rise to such 
lesions are those of the prostate, breast, kid- 
ney, thjToid and lung Metastatic cancers of 
the breast or prostate, ubich far outnumber 
the other forms in this group, usually pro- 
duce multiple involvement of the pelvis, 
spine and skull Mammary cancer with sec- 
ondary deposits in the bone shows in the 
x-r.ay picture multiple foci of mottling due 
to a combination of bone formation and bone 
destruction (Fig. 302). With metaslascs 
from carcinoma of the prostate, there is a 
similar skeletal distribution of the lesions, 
but in this condiliou hone formation pre- 
dominates with obliteration of the normal 



Fig 309.— RoentRenojrram showing arras of increased 
bone den<it\ ond rircfuctifin prorlurcd bv 
ramnoma of llie skull Tlie entire skeleton, with the 
exraplron of Uie hands and feeV, Segs and fore-irvos was 
similarly nCected 

bone markings. Carcinomas of the prostate 
and breast with bone involvement are best 
Irealctl by means of deep x-r.ay therapy* 
which relieves p.iin and prolongs life Tlw 
improvement of sy’mploms obscrv cd 'vith 
this form of treatment aids in establishing 
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tilt diagnosis The dailj oral ndmmislration 
of from 10 to lo Cm of calcium gluconate 
o\cr n long period of time nn\ be tvtremeh 
helpful Pam maj be diminished and calcifi 
t ition maj take place 
The forms of metastatic carcinoma just 
discussed must be dislinmnshcd from Pa<»t.ls 
osteitis deformans which is characterized by 
enlargement of the skull and increased den 
siti of the bones of the spine and pchis The 
skull has a characteristic nigger woo! ap 
pearance and then, is boivmg of the tibiae 
with a wa%\ dcformitj in the cortical area 
omtlimes accompanied bj c>sl foirmalion 
but the stnations of the bone arc iisuallv 
preser\ed Aletastalic carcinoma obliterates 
these striae it Usually does not metastasize 
below the knees and does not gu e rise to the 
th iractcrislic boiing of the tibne In 
Paget s Osteitis the blood lead of alkaline 


this IS <ieen in the roentgenogram where the 
shadow m the «oft part exceed tint m the 
bone 0 scous destruction proceeds from 
without inwardh and there is often no cvi 
dence of periosteal reaction The microscope 
rexcals a fascial sarcoma or a fibrosarcoma 
with numerous spindle cells and xarious 
amounts of coll igen The lesions are not 
radiosensitive and are often of a verj low 
degree of mahgmncv Thej lend to recur 
after local removal but five vear cures have 
been established bv ultimate amputation 
after two or three such recurrences 
Another form of tumor formerly classed 
as a periosteal fibrosarcoma invades the 
bone from without in a manner similar to 
that 111 case of fascial sarcoma This is sar 
coma of the nerve sheath and iisuallv arises 
from the deep peripheral nerv es The writer 
knows of no case of sarcoma of the nerve 
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plio phatase is usuallv marktdU clevalcil 
In metastatic carcinoma from the prostate 
die acid pboeplntase level is elevated 

A solitary focus of destruction in a single 
1 one is often produceil bv metastatic tumors 
of the kidnej The lesion in such cases is 
usuallj m a long bone (upper humerus or 
upper femur) at the site of nutrient vessels 
Bone IS deslrov ed without ev idcncc of regen 
oration Cancer of the Ihvroid stomach and 
lung metastatic melanoma and malignant 
lesions of the bladder may give rise to similar 
metastases 

Fascial and Neurogenic Sarcoma Invad 
mg Bone — So-called periosteal or parosleal 
fibrosarcoma is defined bv the Bone Registrv 
of the American College of Surgeons as a fib 
rotis tumor arising in the outermost fajer of 
the periosteum These sarcomas however 
more often arise in the soft parts and invade 
the bone bv duect extension Evidence of 


sheath with invasion of bone m which tie 
patient has survived the five jear period 
regardless of the form of treatment Thus 
while the term spindle cell sarcoma maj be 
used to refer looselj to the most frequent 
forms of sarcoma which invade the bone 
from witJout it is important clmicaUj- lo 
dislingiiisli the fascial from the neurogenic 
t>pe 

Disturbances of the vts^el and nerves 
and diffu'e lipomatosis in a single cxtremitv 
maj also produce general rarefiction and 
deformitv of the bone 

In rare instances other forms of sarcoma 
overlying the bone may show evidence in the 
rocnt«»enogram of a large osseous defect 
Wilms embrvoma of the kidnev in children 
malipiant sacrococcygeal neoplasm hposar 
coma and myosarcoma all may produce 
such secondan bone lesions In tl ese mnlig 
nant conditions while the prognosis depends 





55G INFECTIONS AND 

on the primary lesion, involvement of the 
bone is n serious complication and makes 
the outlook following any form of treatment 
higlil,\ nnfa\orable. 

Early recognition and prompt radical 
llicrap.\ have increased the fi\c jear sur- 
vivals among patients A\itli malignant tumors 
of the bone. Among patients «ith sarcoma, 
those surviving the five jear period are usu- 
ally permanently cured, but this is not true 
of those vilh metastatic carcinoma or mul- 
tiple myeloma The accompan\ing table in- 
dicates that approximately 14 per cent of 
the patients vitli malignant tumors of the 
bone survive the five jear period. 

Charles F. Gfsctiicktfr. 
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GENERAL DISCUSSION 
V fracture is the brcakin" of n bone or 
cnrtihge usmllj as a result of external 
Moltnce 

Varieties — A simple fracture is one in 
Mhitli there is no communication Iielwcen 
the bone at the s te of fracture and the 
oulsi<I< air Usiinlb this means that then, is 
no o\crl\ing \^oun(l of skin or mucous 
tticmbrant A compound fracture is one in 
which there is a coninuinicatjon between 
the site of fracture and the outside air 
through an opening m the skin or mucous 
membrane This maj ha\e been caused 
either from within or from without It is pos 
«ible for an o\crl\mg wound not to com 
numicatc with the fracture this then being 
a simple fracture although it is preferable 
for purpo«cs of treatment to consider it com 
pound If an open operation is performed on 
a ‘.imple fracture a compound fracture is 
produced If the unbroken skin and soft 
parts slough awa> m a simple fracture a 
coinpoiiml fracture ma\ be produced 

Fractures mas bt incompleli or complete 
Vli incomplete fracture is one m svhicli the 
conliiMiifi of the bone is onli partnlh di 
sided There are ses oral a anetics A fissure 
fracture is one in which there is i crack par 
tuffs through (he hone This may be cither 
trnns\ ersc or longitudinal A di pressed frac 
hire mas m\ohc onl\ the outer table of the 
skull not passing compIetcK through the 
bone A bullet wound may create a -puncture 
fracture without a break across the l>onc A 
qrcensUcl fiacturc is one which has occurred 
from marked bending so that the bone is 
splintered on the cons ex side but remains 
intact on the concase side like a splintered 
branch of a groin tree 

A complete fracture is one m which tlic 
entire conlinuits of the bone is divided The 
fracture hnc if single ma> be tnnsserse 
obliQUe spiral or esen longitudinal and often 
there is more than one hnc of fracture A 
comminuted fracture is one in which there 
arc two or mote lines of fracture which di 
side the bone info more than two fragments 


At a joint this mn> be a combination of a 
transverse and longitudinal fracture prodiic 
ing a T fracture or a combination of two 
oblique fractures producing a \ fracture An 
mpactid fracture is one m which with or 
without lateral displacement the firmtr cor 
lical bone is telescoped into the softer can 
celJoiis bone This occurs partituhrh at the 
neck of the humerus and of the femur A 
compression fracture rs one in which two 
opposite surfaces of the bone are driven 
closer together than normal This usually is 
nolc<I in canctllous bone with considerable 
fine comminution often resulting m a defi 
nite diminution in the area of bone shown in 
the X nj picture as m fractures of the \cr 
Iclirac A sprain fracture is a sprain in which 
a small fragmtnl of one of the hones Ins 
been pulled off usinllv at the site of a hga 
mcntoiis attachment A spontaneous fracture 
IS one which occurs without apparent com 
potent cxcilmg cause SlnctK it is not spon 
tancoiis ns the break is necessarily caused 
bv Intima t\cn though this is slight It is 
usually found in patients with bone atrophj 
oslcogcnc«3s imperfecta or general conditions 
aJTecling l>onc A patholoffic fracture is om 
which occurs without apparent competent 
exciting cause at the site of local disease of 
the h<?j?c 

Displacements of the fragments maj be 
lateral angular longitudinal and rotarv or 
a combination of these t^pts The displace 
ments interfere with the proper ims of an 
cxlremilj A posterior nngidatioii proclnces 
what IS known as dishing A loiigituchml dis 
placement ma\ produec shortening of an lx 
I rcmilv called o\ er ruling or it nnj result 
in separation of the fragments as seen in 
fractures of the patella or olecranon or m 
ovcrpull in the use of traction 

A fracture is described as being located 
either m the shaft or m the extremities At 
the ends of the hones there is a further dcs 
ignalion according to the anatomical pirt 
broken e g surgical neck tuberositj 
condvle head or articular fracture or epiph 
sseal separation An articular fracture is one 
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in which the fracture line runs across the at 
lachment of the joint cipsulc An intra 
articular fracture lies entireh within the 
joint An epiphjscal separation is a fracture 
which passes nliollv or in part through the 
epiphvscal line It is often iinrecogntzetl and 
IS of great importance because bony union 
of the epiplnsis mav result with arrest of 
growth A subperiosteal fracture is a com 
plete fracture without displacement in which 
it IS belIC^ed that the periosteum has not 
been torn Jlultiple fractures ma\ be at dif 
ferent le\els tn the same bone or in differ 
ent bones The term rom-phcateil fracture is 
sometimes used when reco>er\ will be com 
plicated because of damage to artcra ner\e 
or joint 

Etiology — The predisposing or Indirect 
Causes — \gi — Fraclnres parlieularh of 
the cliMcIe elbow and forearm are common 
between the ages of two and four \cars on 
account of unstcads gait and frequent falls 
Between the a^es of four and si\ a cars mans 
greenslick fractures occur as the bones are 
soft Between six and twelve if a fracture 
occurs near a joint there is liable to he 
epiphjscal separation The mcidonee of frac 
turcs increases from <ix \cars on reaching 
its maximum between the ages of thirls and 
forts that is it coincides with the age of 
greatest activitj On account of bone 
alrophs fractures of the neck of the hu 
mcrus and of the neck of the femur are 
parlicularlj common tn old age 

Se\ — ^Tlie incidence is about the same in 
boss and girls up to four or five scars of 
age after which fractures occur more com 
monlv in males up to forts fisc This is un 
doubledK a result of tlicir more active life 
and more hazardous trades Some author' 
state that frictiircs are from seven to ten 
limes more frequent among males than 
among femnlis during this period After 
fortj five the number is nearh equal m the 
<c\cs with a slight preponderance among 
females in advanced age 

Bone atrophv is a predisposing caii«e of 
fracture as notetl in old age from prolonged 
lack of use as in cases of paralvsis or an 
kvloswl joints and in general paresis tabes 
and svrmgomselia Osteogenesis imperfecta 
or idiopathic fragihlas ossium is an mhented 
tendenev to spontaneous fracture General 
izcd bone conditions «uch as rickets and 


osteomalacia and localized bone disease 
such as sarcoma metastatic carcinoma de 
stniction of bone m acute osteonnelitis and 
bone evsts are favorable to the occurrence 
of fracture 

Exciting or Direct Causes — There arc 
three exciting causes — direct violence indi 
reel violence and mu ciihr action 

V fracture bv direct i lolence is one in 
vrhich the hone is broken immcdialeh below 
the point of impact Injurj to the soft parts 
nlwavs accompanies the fracture which i 
frcqiienlh compound The line of fracture 
usuallv IS transverse or shghtlv oblique and 
IS often comminuted The common example 
at the present dav is in n patient who i 
leg has been run over bv the wheel of an 
automobile 

A fracture bv indirect tiolenee is one in 
which compression or bending is exerted at 
a distance so that a bone gives wav at Us 
weakest point A tvpicvl example of the 
compression action of indirect violence is 
seen m a fall from a height in which the 
person lands on his heels According to the 
jiosiiion of the skeleton m landing he may 
sustain comminuted fracture of the os calcis 
fracture of the lower extremita of the tibia 
often with fissures running longUudmalh 
fracture of the shaft of both hones of the 
leg compression fracture of one or more ver 
lebrac or fracture of the base of the skull 
Similarlv a fall on the extended palm mav 
result in a fracture of the lower extremitv 
of the radius the head of the radius the 
lower extremitv of the liumeriis the surgical 
neck of the humerus or the clav icle The site 
of the fracture vanes both with the exact 
position of the skeleton at the moment of 
impact and with the age of the patient The 
bending action of indirect violence x-i well 
seen in fractures susiained in turning the 
ankle in which the weak point of the fibula 
immetliatelv proximal to the external mal 
leolus IS the freipicnl «ile of fracture If at 
lltp smie time that the bending action oc 
piirs there is a certain amount of rotation 
of the I odv on Iht foot the fracture is often 
spiral rather than simplv oblique rractures 
eau«c<l bv indirect violence are somewhat 
less likelv to he comminuted If compountl 
llicx ire usuallv compounded from the m 
side bv a fragment of bone which pierces 
the skin The injuries of the «ofl parts are 
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tlio'ic cntiscd In llic «Imi-p ciul<! of Uie fmg 
njciilcd l>ofjp I ncl»rc? bt indirect xmlcnce 
occur mucli more commoiih linn those In 
direct Molrncc 

I nctures 1)\ Timtcu/ar nc/ion arc less 
common llic mo'll frcqmnl c\nmplos licinp 
fn« lures of the olrcrnion and patclh A 
Midden contriction of the triceps or Ue 
quadriceps iisinlK because of an iiner 
peeled nio\cimnl frnclurts these hones 
transversels "More rnreh a ImiR bone is 
fnclurtd b\ muscular nclion c g lhp«hafl 
of the liumonis uhen tlu person i throwing 
n 1 aseball or the shaft of the femur nl en n 
patient ttilli tabes merch rolls o\cr in be<l 
The michaiustn of fracture maj be due in 
an mlnuhml patient to n rombimtion of 
am luo nr ill three of the dirict causes 

The compiralnc frcqucnc\ of fractures 
in sanotis bones js diflicnll to determine 
Mans serus of such statistics Inae been 
published UK hiding tl ou«an<U of cases but 
thes ari usiiatU in entire <h<a;.r<emcnl as to 
the order of frcqiiencj This is cns\ to tin 
<br<tnnd Ihe usual sjte of the fractures 
Seen 111 hospital svards is difTcrent from lint 
seen in the dispensaries a liospilal m n re«i 
dmlnl district secs fractures that arc iisti 
nil' >11 Ollier locations than tlio«c «ccn in an 
mdtislnil or conffostcil di tnet a hospital 
'Mill nn ninhiilance sernco mas see more 
lower estrcniilj* mid skull fractures irlule a 
hospital 'Mlhoul nn aiiihiilance mas sec 
more upper exlrcmil' fractures l>ecause the 
patients are ambulators Ml of the factors 
obMOUSi’' acconrrf for ffre st-xttstfcxi t.TnrT 
tions 

There are prohabh more fractures of the 
iipiK-r than of tbc lower evlremits rnelwres 
of the phahiujcs and rih'. are i rolmbU most 
numerous PollowmC these wilhoul attempt 
inR to place tl cm in order of frcqninc' the 
common fraLtures are of the lower exlrcmil' 
of the radius the rcRion of tin ankle tbc 
raetaearpals the shafts of the bonts of the 
lejr the skull the ch'icle and the humerus 

First Aid and Transportation — Fveept 
on 1 ospital ambulances first aid after fnc 
lures IS more likclv to be rendered b' ta\ 
men than plusicians In mam instances this 
is the critical part of the whole treatment 
It IS necessary to know the principles of first 
aid for use irhile scr'ing as ambulance siir 
peon but it is of esen preatcr importance 


to be able to guide and instruct the general 
public Splint cm wicre thej lie is prop 
erl\ the first principle in fraelurc treatment 
I III if il IS lj\cd up to It IS ob'ioHs that 
Ihcspbntm}, will rareh be done bj a phvsi 
ciaii Splinting must be considered ns only 
a means of aiding transportation not a part 
of the definite treilment of the fracture The 
plissicim must he prepar d to mstniet tbc 
pidilie on the most effcclis e manner of trans 
porlinp a patient itjUi a fracture to the 
pli'siciaiis ofTice or to a hospital In gen 
<ral those trained b\ tie Ttid Cross Ito\ 
^coiils etc know more about first aid than 
most ph'sieians lieeause little responsihiht> 
lias been accepted Ii\ the ph'suian until the 
injured person arrises at tie ofTiec or hos 
pit il 

To quote from tn 0«</t«e pf the Treat 
ment of Fractures issued bv the American 
Collect of Surgeons 

Tl e tnjune^ n^uh e fn>m tnrl res nre not 1 n l«t 
l« It V omirnng ol II «• t me of tl e nee lent In c 
alien pts 1o use tie mj ircil eilren ly n r»y ca w or 
rerease t nent of frAmne Is n rws tf e Ia«ra 
1 nns of soft parts an I perl np< I a I to penotmt nn of 
tl ik n l»\ Il e ends of the l>o t *« n 1 r n 11 1 onnl 
Iraina » oft n due to lie nuk art elTnrU of tie by 
sta Wr \ nnn s str ek 1 y an a tnmob 1 tl us 
I renk 1 • he 1 aeepl for the I roken tmne w Ihoul 
I «j Ineemonl lie oncnal inj rv nay be meirly a 
si cl I pennsirni tear an i a ml! oontus on of tl t soft 
pans bit le IS Iclpwl lei I s feet a 1 tie I g paes 
»a> on t l! c fracmenls si lo I v rnel oil cr tl s slnp- 
p nc all U e p nosleum an I I ar g ll e m aclcs lie 
falh la tl e groun J only to be p krrl up and carr ed 
lo lie 8 le nlk n 11 lie leg hnfil ng larger blood 
irw>r MV tfWr .w iww/inwj .tW g’.b 
tie fov« perfaps lie an I eve lie Ira ser lie 
» Il I I rest » ll n coal lie eat! I s 1 ea I an 1 sur 

roun leil I j peopl anno a In I elp ‘Someone s rs t! at 

I s lef' la ertx an 1 sIm gl lens i( o t Tl e evposccl 
end of tl r bo c re-enters tie wound tl a b t of 

trouser ant tl c d rl of tl e sircct lie s I fte<l p and 

carr e«f to a enr or ami lance Tl s t me son eone 
rarr es tic i I im! leg 11 lx Her nlent ons Ihn co- 
or I nat on n I tl e en N of ll e hone are rl ned 
am nt n tier !x*d of Iieernltsi Issues and tic con 
tam Ml nff orga sms nr v. Il 1 ssem ate 1 11 rougl out 
tl e area Dr g 1 s r de and n tl e transfer to ll e 
acc lent ward or the loctor s offee unless he has been 
earef llv spl teil ll ere s more joU ng an 1 more ihm 
age 11 that I s troubles were over 1 t to( often 
tl e sa I stor ront n es I«aek of s fT nent protect on 
as he IS I fte*t to nn 1 from the * rav Inl 1; an I as he 
u be g ancsll et re 1 res Its n sl 11 more injury 
Compare tl s cfiggcrnle I p cture ill n s m larly 
injured man wl o is alio ed to remi n where 1 c s until 
a proper »pJ nt rnu be sppl ed or at least unbl J e ean 
I ase someone pull J ar 1 on I s foot os 1 e is be ng I fted 



SCO 


rRACTURES 


anti earned whose exam nation is IhorougMy bat 
gently earned out and whose treatment is insbtiilcd 
with but little a 1 1 tional inj irj The d fference in these 
iHt) cases os regards pcno<l of disah I tj and amount 
of permanent functional disturbance is great 

Principles of first tid (1) If suspicious 
that a fracture is present rentier care as for 
a fracture (2) combat anv existing shock 

(3) atoid everv unneccssart manipulation 

(4) protect ant existing wound bt the best 
means at ailable (5) splint cffeclit eh before 
transporlmg the patient whereacT found 
and (G) transport carefiilh 

The injnred person should first be ex 
amined rapidh in order to attempt to de- 
termine whether he is senoush hurt The 
clothing tisualla does not need to be re- 
moved In examining a patient trv to keep 
all parts ihoroughh covered except the part 
which is aclualh being examined at the mo 
ment One should depend on pain loss of 
function or deformitj for the emergencj 
diagnosis of fracture and should rareh if 
ever trj to obtain crepitus or false point 
of motion If the patient thinks that he felt 
a bone snap for emergenev purposes one 
should be satisfied with his historv and not 
attempt to prove the diagnosis on the street 
If suspicious that a fracture is present a! 
waas treat the patient as if the diagnosis 
of fracture had been confirmed 

The saving of life comes first and the sav 
ing of limb second If the patient is in shock 
this demands treatment before anv thing is 
done for the fracture There is no use in 
<p}{n{{fTff .t hmh nepfrchtfi: 

to treat shock from which the patient maj 
be dving On the other hand traction on 
an cxtremitv maj be the most cfTcclive 
means of combating «hock If morphine is 
available this is the first and best treatment 
for shock It allavs pain and Ihercbv quiets 
the patient’s restlessness The Imdv heat 
must be maintained bv sufficient extra cov 
cring 

If a wound is present which possiblv con 
nects with a fracture it should not be washed 
out A sterile compress should be placed 
over the wound prcfcrablv without the pre- 
vious application of anv antiseptic Blcnl 
mg should he stopped It is rare that this 
cannot be done with a firm compression 
bandage Tourniquets should not be useil 
until compression has proved of no avail 


Deaths have been caused bv an impropcrh 
applied tourniquet which allowed some ar 
tonal blood to enter the part and onlv shut 
off the venous return It is common to see 
all bleeding stop as soon as a tourniquet i> 
removed If a tourniquet must be used it 
should be loosened cverv half hour to allow 
blootl to return to the part distal to the 
tourniquet 

Do not attempt to replace the fragments 
in a compound fracture with projecting 
bone If the bone disappears beneath the 
skin in the course of the application of trac 
tion this should not cause anxictv The pa 
ticnl must be operated on m anv case to 
clean up the wound It is important that 
word shall necompanv the patient that the 
bone has been exposed in order to guide the 
Ircalment h\ the next phvsician 

If materials are not available to splint the 
fracture propcrlv the patient should not be 
lifted into the first automobile and rushed 
to a doctor s office or hospital It is far bcl 
ter to cover the patient adcqualch and let 
him he on the ground where he was found 
until he can he splinted and mov«l m an 
ambulance If it is neccssarv to change his 
position at all before splinting in the in 
stance of an cxtremitv fracture pull should 
be exerted on the injured part while he w 
being moved 

Special Indications tn Indiiidtial Frae 
furry — S kuix — ^K eep the patient in the re- 
cumbent jKisitjon a pillow mav be plawl 
under his head It is better not to use mor 
/vhjujc }hp fcwbreJ .elrrad' 

depressed bv the injiirv and thi< dcprc<«ion 
should not be addcil to bv the use of mor 
phinc If for anv reason it is believed that 
morphine is ncccss«ir\ it should be accom 
panied bv caffeine \nv patient with a his 
ton of even momentarv uncon«cion«ncss 
should be confined to bed and kept under 
observation The svmploms of serious injurj 
mav not appear until a number of hour' 
after the accident In general the skull m 
jurv is of htllc importance but the possi 
bililv of liccration of the brain dcmnnib 
attention 

Lovvrn Jaw — ^Trv to bring the lower teeth 
against the upper teeth genllv Applv the 
center of a narrow bandage under the chin 
Pass one end over the top of the head and 
cross the two ends nlmve one car tving them 
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nl the Vn«c of the «huU the cro>«iinj» 
betnc on the «t(lr Do not Hse n loiir 

tnjicel Immhuc 

Cn^icLr \M» 1 'ImR (o 

'•«pjK»rt the upper rxlrrniit\ with the <ll)ow 
infl ft to climmt<li 

tuo\cinint nl the shouhlrr 

Sj tsr — If ihc mrelnni^m of jnjur\ 
'uch IhftI n fmclnn of Ihr spme rtn\ h'ixe 
betn pro<I«c<*I tr'iii^porl llu inlient at 
thoucti n fncUin Ind orciirrwl exen though 
no obj^tttxc ‘icnx nre dj«co\cr«I in n ciir 
<<jrx cxTnunxtion Difttli or ptrnimrnl di^s 
ftbiliU rtsiiU* more rommonlx from im 
prt»[K*r Imn+fKirlfttfon of (he piltenl «i(Ii a 
fncliiv of till xjune *nmeliTnes iinrecoR 
iiiretJ limn from nnx other injnrx If the 
injiirM person eompHin^of pniti in lux Inrk 
It mix be broken If he compixtnx of pnin 
in bix tirk hr mix hixt n brokui neck Do 
not lift an injurinl i»er«nn or Iitx htn«I unlit 
he I IS lold x-ou vxiuther fix cm moxe hts 
tn.« or finsrrs If he cmnot moxt hii lec' 
fjM hick t< Ijmken If fie cifinol moxe fits 
fneiTx hn ne<k mix l>e limktn In either 
)n»tanre t)ie «pjnil eord is injured If the 
pitientx lifwlx IS IhiiI «hile he is I cinc cir 
neil m th« former instntier or if Ins henti is 
lifted «o as to ffjxe lum a <lrmk in ihe filler 
instance ifie injure <1 sjiinil exrd is mexil 
afilx RTOun I lnlxxren pirts of (he (iroken 
»pine Ihercfix destroxin^ anx useful rem 
nnnt of (he cord xxhieli max fiixc eseificd 
injurx Do nol allow the injured person to 
ftl nji If 1 fraeliiri of (he spine mix be pres 
cnl and Iftc xictim is tmeonscioii« fnndle 
him ns Ihotj^fi Ins neck wirt tiroken 

lor llie intieiil xxitJj jmssible frietiire of 
the dorsal er of tin himbir region Ibe iin 
derlxing prmciph of |ix|Krcxtrnsion should 
be obssrxed in anx moxme mil m transfer 
ring him from ihe siti of acei hnl Ifc sfiotifd 
In rarrieil fiee downxxard on a rigid *iip 
port Ulicrtver found (hi pilicnt shoiiW he 
slowlx and cxcnlx rollcil oxer «o thil he 
rests on his aldonien on (Ins rigid support 
One of hi* foriirm* should be pliceil under 
his held which is liimid to llu (ude as m 
Ihe ^ehaft r ri <u«cililion metlio 1 henexxr 
the pit lent must Ik* moxed nl all licfore the 
rigid support is ohfnmcd he mix he rolled 
onto hi* abdomen on a slictt or blinket 
This sheet max then be liftnl hv two pxr 
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sons one at encli ind and the pntient car 
rir<l prom in tins improxised hammock 
In case of possible fneture of the cerxical 
xtrlebmi giidlx slide the pitient sidcxn«c 
onto n rigid sujiporl w that he rests face 
upxxard wilIi the arms at (he side Nexer 
tilt the lund forward No pillow shniild hx 
plnnd iindir Ihc head or neck IhlJows or 
Sind 1 igs max lie jilnml cntli side of the 
head to prtxcnt rotation 
riixiK— The injured person should he 
tnnsjwrted on a nuu! supjKirt Ijing on the 
lurk If the injurx «eems stxxrc the thighs 
as well ns the legs should he tied together 
Tie jw-ition of the (fnglis and fegs should 
he Ihil intiinllx nsstimwl If enough assis 
lance and tin jieccssarx nialcrni irt at 
hind 1 iMidx swathe mix he pliecd about 
the pilxic girdli This should he applied 
sniiplx hut nol tiglillx 
I Mill MiTirs —The onlx efTcclixcamI ad 
xi«nh!e method for tnnsporlmg a piluni 
with n fracture of llic Jong boms of citl r 
iijjKcor Imur exlrcmdx it In some form of 
fixed traction fins riquifcs llie use of a 
splint of the llinnns ivpe Ux find tnction 
IS memt lint pull is exerted from fixed 
jioinls nhoxc and below «n that the tnction 
nmitns the «ime whatexer the position of 
tic limb or splinl Oxer ruling is charnclxr 
istie of (Iic<e fnetnres and (hen cm be no 
genernllx clTrclixc immobilmtiou without 
(raeJmn In addition (nctioij rehexes pirn 
and shock and pnxents further diimgc 
during trmsporlnlinn The fixed traction 
sphnt should be nppfied if (here is mx pos 
siliilitx of fridurc between the hip joint 
and th< fool or between tlie shoulder joint 
ind the middle of the fnreirm no matter 
XX helher the injurit s arc sunple nr compound 
The full ring Tlinmns sjilml cm be used 
on cither ujijier nr loxver cxlremitx "More 
genemllx apphcihle nnd adxisil Ic splints of 
the Thomas txpe are the Nfurrix -Jones 
hinged arm splint for the upper cxtrenxitx 
nnd the Keller Blike hinged Inlf ring splint 
for (lie lower extremitv These sphiits should 
lu njiphed xxliercxcr the pilicnt is foun<l 
without changing his position 
Grnerol Itcqmrrments of Ajpliration — 
There ire certain slmdirds that arc ncecs 
sarx in the apphcition of this general 
method It docs not make nni difTerence 
xrl it pirticuhr procedure is used «o long as 
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one apprecntes whit must be iccomplished 
In the use of Inclion there ire si\ require 
ments 1 There must be some adequate 
form of hitch ind :t is nece«sirj to protect 
the pirt beneith the hitch so that it will not 
be injured 2 The traction hitch should be 
applied abo%e the inkle or the wriH 
3 There must be some means of incrcismc 
traction b\ twisting so that the desired pull 
IS obtained 4 The extrcmiti being in Irac 
tion must be supported One must not dc 
pend mcreU on traction for the entire sup- 
port of the hmb 5 Not onh must the ex 
tremitj be supporlerl from below but lateral 
moNcment must be presented 6 In a case of 


traction is being made the whole limb is 
slowlj lifted several inches from the ground 
The half ring sphnt is slipped from the outer 
side beneath the exLrcmitj The side bars of 
the sphnt are pi iced in the median horiron 
tal plane of the thi';h *0 that the ring rests 
against the tuber ischn The strap is buckled 
over the anterior surface of the thi"!! Tlu 
lower end of the sphnt rests against the 
bodv of the assistant who is still apphing 
traction The ankle recion is protected b\ 
cotton wadding or the shoe A traction hitch 
IS applied (an armj traction strap or muslin 
bandage about the ankle or adhesive plaster 
lo ihc leg) The traction hitch is fastened 



rig S03 — Loner estremily la a Keller Blake 1 nged hnlf r g »p! ot wjlh fixed tmeUon applied according to 
the BeeLman Hasp tal method 


fracture of a lower extremity the whole splint 
must be suspended *0 that the heel will not 
at anv moment rest on the ground the 
floor of the ambulance or elsewhere 

rxVMTLE OF TrrKXVL ArrLICATION — 
Take for example a case of possible fracture 
of the sliaft of the femur (Fig SOS) The 
patient is covered with blankets Morphine 
IS administered if available under medical 
supervision The fool waih or without the 
shoe on is grasped firmlv bv an assistant 
with both hands placed lalerallj Gentle 
slcadv firm traction is made in the axis of 
the cxlrcmilj Manual traction is maintamed 
until sphnt traction is established Mhile 


to the end of the sphnt and traction is in 
creased bv a Spanish windlass action with 
a tongue depressor and adhesive piaster or 
0 long nail The manual traction is then re- 
leased The exlrcmilv is supported in the 
splint bv means of muslin lianiinocks and 
clips applied before the sphnt is put on or 
bv a wide cotton bandage wrappcil from 
below upwaril about the extrcmitv and trac 
tion bars after traction is applud I-alcral 
movement is prcventcel bv turns of miisim 
bandage tied above and below the knee in 
the former instance The end of the splint i« 
suspended to the stretcher bar or to the roof 
of the ambulance A fool piece is advisable 
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if transportation is to be pro!onp«I. Tiic 
method of applying traction to the arm is 
quite similar (Fig. 304). 

In hospital practice a traction spIiPt 
'liould be applied immediately in the emer- 
gency room, if it has not been done bcfoi^- 
The patient is transfwted to the v-my room 
and to the ward with traction on. The 
mo^nl of the patient’s clothes is super\’i&(?d 
so that if traction must be loosened, it is 
maintained manually until it can be reap- 
plied. The traction splint is kept on until 
the ixatienl is in the operating room arid 
under an anesthetic. 


were applied from the axilla to bejond the 
foot for fractures of the hip and thigh, but 
these arc difficult to apply and probably do 
more harm than good. It is preferable sim- 
ply to bind the thighs and legs together us- 
ing the uninjured leg as a splint. [The editor 
considers tfi.at fiie fong. side ('Xialon") 
splint is preferable ] 

For a fracture of the patella, leg or ankle 
a pilloiv vrhich is dra^rn firnili* around the 
part in its proper relation is fairly satisfac- 
tory. A padded posterior wooden splint will 
su/lice for p.ileJlar fractures and two lateral 
w-ooden splints extending from mid-thigh to 



Fig 3(M— Upper talremity In Murrn>4ones Wnged ann splmt wlb traction fixaUon applied Bcrortlmg to the 
Beckman HospiUil roelliod 


If a Thomas splint is not available, the 
first aid treatment of a fracture of the hri- 
mcrus should consist of binding the arm to 
tlie side of the bodv% with or without « pad 
in the axilla and with or without a padded 
wooden splint on the outer aspect of the 
arm, the wrist being supported by a narrow’ 
^lmg passed about the neck. 

For fractures of the elbow', forearm, wrist 
or band, padded splints of wood or heavj 
c.srdboard will suffice for transportation 

If a Thomas splint is not available for « 
fracture of the lower extremity, it must be 
appreciated that unless manual traction is 
exerted during transportation there is nb 
wa>s danger of increasing the extent of th® 
injury. Formerly, long, side wooden splint^ 


fool may he used for leg and ankle fractures 
For all fractures of the foot, any splint of 
firm material which keeps the heel and toes 
from touching anj* object will suffice. 

It IS important to remember that the type 
of first aid and transportation is a large fac- 
tor in the ultimate recovery It has been 
stated that in World War I the mortality 
of gunshot wounds of the femur was reduced 
from 80 to 20 per cent by the routine use of 
the Thomas splint Fhjsicians need to be 
cooperative in urging the public to carry 
out tlicse methods^of transportation and not 
insisting, as do some, that a fracture should 
not be touched until the patient reaches tlic 
doctor’s office or the hospital. 

Anesthesia. — ItTiencver any change in 
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position or ni'inipulation of fragments is in 
dicated an anesthetic should be used this 
assures relaxation of muscles and allows the 
surgeon to be free to do whatever he finds 
necessar\ Because one behe\es that a re 
duction will be eas\ this does not justify 
failure to U’^e an anesthetic Eaen if il js 
possible to obtain a perfect reduction with 
out Its aid more damage to soft parts is 
liable to occur as a result of the resistance 
of unrclaxed muscles The patient s state- 
ment that he can stand the pain is not of 
importance as the anesthetic is not gi\en 
for this reason but to relax the muscles 
and allow as perfect replacement of frag 
ments as possible 

Local anesthesn is the be<t in the form of 
an injection of novocain direcll\ into the 
hematoma around the ends of the fractured 
bones From 10 to 30 cc of a ® per cent 
solution is sufficient The site of the needle 
puncture is prepared b\ the application of 
tincture of iodine The nce<lle is inserted at 
a point close to the fracture site the 
plunger is withdrawn shghtls until blood 
appears in the ssTinge the noiocain is then 
injected Relaxation is ustialli obtained 
within from two to file minutes Unless the 
injection is into the hematoma as prosed 
bs blood in the svringe it is rareh success 
ful It IS a simple procedure no extra anes 
thetist IS required there is no struggle and 
conseqiientlv no danger of further displace- 
ment of the fragments either while the an 
esthesia is being induced or during recoxerv 
lurttiermore the patient can cooperate in 
the application of splints for example b\ 
silting np for the application of a shoulder 
spica Twentx four hours after a fracture is 
sustained the Hood is freqiicnlK coagu 
lated diffusion of the anesthetic does not 
occur and no relaxation results During the 
first twentx four hours the anesthetic is 
quite uniformlx successful The onh other 
contraindication is the occasional damage 
to a large x essel or nerx e bx the needle Its 
use IS indicated m all simple fractures of an 
extremitx If more than one bone is broken 
injection will be required at each fracture 
^ite The relaxation usuallx last^ from one 
halt to three quarters of an hour and gixes 
sufficient time for the phxsician to reduce 
the fracture applv splints take a roentgeno- 
gram and if the portion is not absolutely 


salisfactorx attempt reduction again xxilh 
out further injection of the anesthetic 
jMeantime the patient is awake and coop 
eratixe Local anesthesia can rarclx be u«ed 
in children 

Txxo other forms of local anesthesia are 
used nerx e block and regional anesthesia 
Merxe block or plexus block requires con 
siderable skill and practice Brachial p!exii« 
block IS excellent in cases of fracture of the 
humerus Regional ane«thesia docs not de- 
mand •special skill but does require a con 
siderable amount of anesthetic Both of 
these forms max be used in compound frac 
tures Regional anesthesia is excellent in 
fractures of the skull 

General anesthesia has been u«cd in cases 
of fracture for a great manv \ears Ether 
IS preferred for a long procedure Nitrous 
oxide cxclopropane or ethxlene with oxx 
gen IS suitable for short procedures Fther 
gixes more complete relaxation \1I require 
the presence of a skilled anesthetist In the 
use of a fiuoroscope m connection xrith re- 
duction there 15 some danger of ignition of 
the ether xapor or of ethxlene unless a 
spark proof unit is used Gas-oxvgen is less 
dangerous from this point of xicw but its 
admimslration i& difficult in a dark room 
Rectal axertin i» a xaluable basal anes 
thetic 

Spinal anesthesia is excellent in cases of 
fractures of the lower extremities From 80 
to 100 mg of noxocain injected beneath the 
dura in the fourth lumbar intcr-pace will 
usuaYix gixe complete reiaxation lor an 
hour Accidents are rare when this amount 
IS used The crystals arc dissolxed m about 
S cc of spinal ffuid 

Intraxcnous anesthetics are used con 
siderablx particularix sodium pcntothal It 
IS best gixen in small doses repeated if 
neces arx with skilled obscrxation of the 
patient Complete relaxation is liable to be 
accompanied bv dangerous respiratory de- 
pression 

In the late treatment of fractures an an 
esthetic is sometimes adxised xrhen it i' 
necessarx to manipulate joints and break up 
adhesions This is a dangerous procerlure 
and should nexer be resorted to until exerx 
other method of stretching has been tried 

Colonel Rodert II Ke.x'>*edt 
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PATHOLOGY AND REPAIR OP 
I RACTURES 

Tlic intelligent care of fneUircs demnntls 
as an essential prenqiii'ilc a peneni knowl 
idge of the pathologic condition accom 
panting the nijiirt the factors in\ol\ed in 
the process of repair and the correlation of 
thest with the disliirhed ph\siolo^\ which 
one hopes to restore to norma! Without 
such a knowledge ta fracture bids fair to re- 
main an X rat picture throughout its conrse 
‘^uch a point of mcw can never lead to 
renIK adequate Irealmcnl A detailed dis 
cushion of the nuniiliac of patliologv and 
repair tn\n!\inc the theoretical conciplions 
of the specific mvthani«ins in\ oh od and of 
the biochcmistrv ond inmute cellular oc 
tiMlies hronehl into plat has no place in 
this brief presentation 1 Itese art largch 
matters of academic interest MercK n 
hroid concept of what is known to occur 
following a fracture and during the healing 
process will be presenttd here and an at 
tempt will be made to (Kunt out the sen m 
winch the procos-^ is rcfltctcd in the signs 
svmpfoms and disliirhcd pln«iologs and 
what these sign posts indicate with regard 
fo freatmenf /Tvervone tnows scAif cccAs 
niosis IS and that it is one of tiie canlinal 
signs of fracture Rut not evervone realizes 
that its location the time of its aiipcamncc 
and its extent inaj be valuable indications 
IKjinling to important pathologic occur 
ronces and vital therapeutic needs for the 
best results 

The consensus tod iv based on both clin 
leal and e\[KTiin<.nltl evidence supports the 
view that the repur process following frac 
lure IS a Zoeof phenomenon The general stite 
of the patients health his age (with the 
exception of infancj and childhood) the ex 
islcncc of acute or chronic general disease 
(lues arteriosclerosis nephritis tuhcrcu 
losis arthritidcs cardiac disease etc) and 
the existence of generalized metahohe dis 
turbanccs (osteomalacia rachitis sciirvv 


diabetes etc) — none of these has anv 
proved ofTect on tJie rate or degree of heal 
ing of n fracture Of the vanoiis endocrine 
functions there is not one which has been 
shown to have anv appreciable effect on the 
icttui prmiarv healing process m the pres 
dice cither of excessive or of iliminished 
activitv It IS true that individual researclies 
mav indicate to the worker some effect (the 
literature is full of such examples) but for 
each contribution of this tv pe one niav find 
from apparently just as reliable a source a 
conlradictorv conclusion Despite suggestive 
reports from certain reliable authors of a 
correlation helwcen the serum ealciiim and 
phosphate values and their interrelationship 
mill fracture healing exlensiic checks have 
failed to support this point of view More 
over a patient vrith a negative calcium bal 
anco and with marked generalized bone 
decaleification has after sustaining a frac 
lure shown a normal or increased rate of 
fracture healing later decalcifi/tng ike callus 
to ibr same degree as the rest oj the skcle 
ton On the basis then of clinical and ex 
pcnmenlnl findings br and large major 
attention should be devoted to the local 
problems involved m the pathologj and 
healing of fractures 

Consider what aclualh happens At the 
time of uijurv the bone is broken and com 
cidcntlv there is a v ariahlc degree of dam 
age to the surrounding soft parts by lacera 
lion or contusion If the laceration extends 
throUr.li the skin allowing communication 
6et«ex*n (Ik {rtctarc amf tlce odtsi^ the 
fracture assumes a special significance as a 
corn-pound fracture The significance of 
compounding will be considered later 

The blood free«in the tissues and the dead 
tissue resulting from the mjiirj constitute 
irritants In fact even with a moderate 
pathologic condition the patient ma> show 
within a few hours a rise in temperature an 
increase m the Icukocvtc count and a raised 
sedimentation rate There is m effect an 
aseptic inflammation the parts siirrounding 
the fracture arc rnpidlv mfiltr.atcd bj'*hom 
orriiage edema and inflammnlorv exudate 
Here then is the first clinically applicable 
knowledge of pathoJogv At the time of m 
jurv and for a variable period of from ten 
to thirty or fortv minutes after injury the 
part maj be said to bt m a state of local 
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shock It IS analgesic after the initial mo 
mentary si arp pain of the fracture and its 
neuromuscular apparatus la practically par 
aljzed A patient seen in this period will 
state that the arm or leg is numb It wJI 
be markedlj flaccid and relaxed It is in 
this stage tint a bs slander bj merelj pull 
ing on the part can readily and accurately 
reduce a dislocation or e^en a badh dis 
placed fracture with practically no pain to 
the patient It happens practically every 
day on some field of sport or athletic ac 
Inity and is accepted as a matter of course 
even by the Hyman But onh within the 
last few years has there been an apprccia 
tion of its application to the emei^cncy use 
of traction through the application of the 
Thomas type of arm and leg splints with 
windlass traction >ahich is now the appro\ed 
standard of the American College of Sur 
geons as represented b\ its Fracture Com 
mittce (See section on First Aid Treatment 
of Fractures) The use of immediate emer 
gency traction on fractures if uni%ersal!y 
adopted ^Mll constitute the biggest single 
ad\ance in the treatment of fractures m the 
present generation 

Following the passing of this short period 
sensation returns to the part and with pam 
comes muscle spasm and with muscle 
spasm there is the Pi<k of increased deform 
ity and additional interference with the 
blood \ascular and hmphatic circulation 
Within a fen hours hemorrhagic and inOara 
matory infiltration has changed the short 
ened and spastic muscles from elastic ex 
tensible structures to Hrdaceous seraisolid 
masses which can be stretched only with 
great difficulty e>en with damage These 
muscles now constitute a mechanical bar to 
reduction Had the fracture been reduced 
and held before this hapjiened the hardened 
and distended tissues uould act instead as 
sihnting for the reduced fracture This is 
the basis for the general principle that a 
fracture should be reduced as soon after 
mjury as possible Since this process is 
rapidlj progressive and is complete within 
from six to eight hours it becomes obaious 
that one should think of reduction m terms 
of minutes after injurv not m terms of hours 
or days An hour spent m waiting around 
an accident ward mav mean the difference 
between ease and difficulty of reduction 


This is of major importance in any Jracture 
of the shaft of a long bone and of less prac 
tical significance m fractures such as Colles 
fracture at the wrist and uncomplicaleil 
malleolar fracture at the ankle where mus 
cular resistance is not so potent a factor It 
IS however a matter of considerable import 
in cases which require skin or skeletal trac 
lion When a patient has waited o^crnI‘’ht 
to have pm or wire or adhesive traction ap 
plied what might have been an easily ac 
complished reduction b\ the stretching of 
elastic and extensible muscle bellies with a 
minimum of trauma mav turn out to be an 
indifferent reduction accomplished with diffi 
culty through the necessity of dealing with 
inBllrated and relatively incxtensible in 
clastic muscle masses The blame for failure 
IS placed on the shortcomings of traction 
and suspension instead of on ignorance of 
or lack of consideration for the pathologic 
change going on during the overnight wait 
If emergency fixed traction hod been ap 
plied in the interim much of the difficulty 
would have been obviated When a wait is 
necessarv this lyTie of traction is the best 
means of minimizing the potential damage 
due to delay 

Following this pathologic change there is 
clotting t e laying down of a fibrin net 
work in the hemorrhage gnd exudate m the 
tissues This network joins the bone ends 
and adjacent soft parts m a web of inter 
lacing fibrils along which tissue repair is to 
take place The remaining fluid portions of 
blood and exudate seep to the surface slowly 
along the tissue planes if the soft parts 
about the fracture are but little lacerated 
or appear rapidlv beneath the surface if 
there has been extensive laceration of the 
soft parts The ensuing di«coloration of 
skin due to the presence of the blood p g 
menl in the fluid portion of the blood is 
known as ecchvmosis It is obvious that an 
earlv rapid appearance of ecchymosis at the 
fracture site mdicates a large amount of 
tissue damage proportionately greater the 
deeper the involved bone lies from the skin 
Ipso facto it indicates the need for methods 
of treatment which will allow maximum 
early attention to the pathologic condition 
of the soft parts On the other hand ecchy 
mosis which appears late particularlv at a 
pomt distant from the fracture indicates a 



507 


l*\I^0I0G^ wnuiPMiioi iiiAcruns 


initmnM omoinU of «ofl pirt chmi^c «»lli i 
niOTP fivornbic prosnnsis for the enrK re 
tiim of fjiJtctjoii TOfJ n Ic<-! iirpoiit 
for Jiitinsut nrU enn of tin *.nfl imls If 
the cli)ow joint II mvolvi'if for c'cnmpfe r% 
m frnrlurt'; of llu milia! hrnl or louir 
humcni* ntul m <b<locnlmn' mtn enrU 
m}m«o«n on the front of tlie < ll»on fM^nie 
timts wjlhin mi hour fnirn tlu tmu of in 
imfic'itc^ rxt«ii«i\i firpritmn of the 
joint cnp'ulc ninl bndinli^ nnlieti*^ nml n 
thml of o«ifirntion about l!ic front of the 
r!))OH ^fw-enl tmtment is ur>.rnlh n«r<J <l 
mnler «uc!i cirrutn‘lnncrs 

\<i n ri'ult of the cfcTth of ti ne hemnr 
rlnre am! pro^fe«<nc tJrcuhUr\ oncni 
tion (Umph and blood \i«eiilnp) Mlonim. 
rap»J)v nflir frarlure the 7II nf the I nJ 
li<'iie flin 1 becomes arnl ^\llh Ibtsatililx 
there mxiirs o\fr the next wick or ten dxxs 
a de-nlnficaljon of the fnctiirr sii« Tlcse 
art th( fact* whether or not thix an torr»‘- 
HtciJ or mtnlv ronlcnij oriiMOUs t« at i rv« 
rnt in the field of «pcciilnti m The cnlcium 
*0 removed from the fracture «ifi is held 
localU 111 the “sdl pnrl« probal I' 1 ' an «d 
xorption alTInitj for fd rm and colln^m Hit 
111111* pirl of ihi-* 'tnluncnl ix possibly 
•yicculation the first | art « fact 

Coincident «ith this clnmiral ehans’' 
hfalmc prr)ce*s proccr<l« as with mix other 
wound, b> lh< t.roxxth of iicxr fit robh«lie 
cells alonj; the fibrm network from all axail 
nble coiiiiectixc li<«uc sniirti*— marrow 
eaxitx With j|« *o-C3lIcd cnlo^fium prios 
Itiim and fascial planes and imisciilar 
stroma if tfux are optiiod into hx the 
fracture 

Thishcalin}: proci'* is what one xxould cx 
petl in anx ninind and is eJEplicaHc if at 
all, on the sanic ba'is as all xioumi hi aims 
At jomc slnpc <lunn{: the pra<ci« calcium 
IS dci>o«itod in the healing tissue to *iir 
round the tclb mid the tissue then is ciHeil 
eelhit instead of granulation ti«sm. ^Mlcthc^ 
or not osteoid tissue (carlx callus) contains 
calctirm or merch a prro«<eo»s siibslance 
in xxhtch cnleuira is dtiiosiicd (I-criclie) 
whether or not specific bone forming cells 
are inxolxrd m the process either bj direct 
growth and migration of ‘osteoblasts from 
adjactnl Iwne and pcnosleiim and endo® 
tciim or bx ‘metaplasia of connectixc lis 
sue cells in replx to the phisiologic de- 


mand and whether or not ferment ncti\it> 
(phosphatase) is an integral part of the 
&tnrs and if so xx hence the ferment is dc- 
rued arc at prcstnl malttrs of nca<kimc 
iiilinst The practical clinical application 
of this phase of the storx lies in the het that 
llic consensus is th it the calcium deposiletl 
(11 tlie new Is formed conncctixe ti«siie is for 
till major part dinxtd from local dccalcifi 
cation at the fracture «ile and that its dtpo 
silion occurs coiimdcntlx with the altera 
lion of the pll of the tissue fluids locallx 
toinrd the alkaline side as a result of re- 
moxnl of tissue death products and corrcc 
tion of stagnation of tissue fluids bj a res 
toralinu toward normal of Iht Ixmphatic 
and blood xaxcular circulalorj cfilcicncv of 
the part 

Moreoxcr there is a great deal of exi 
denee to «upi>orl the x icxx-point that this 
dsimMiinn of calcium into the Iitahng li«sue 
to form l>onc ran occur onlj xehilc the tissue 
IS still wndjircrmlialed Once the healing 
tissue bteomes ndiiU formed fibrous eon 
ntetive (issue no bone formation occurs 
If till IS <0 and if our ideas on the deposi 
tion of cilcmm as a rc<uU of phosplnlase 
actixilx xriihiu a limited jdl range approach 
ing the nlknhnc side arc correct it would 
sftrn that if the arid pTI phase is prolonged 
bx reason of the amount of tissue death or 
bx reason of n tirculaforx status which 
makes impossible the carr^mg nwaj of the 
products of tissue death the healing tissue 
max ihirermliale before nnj calcmin depo 
silion can ho cfToctcfl xvith the result that 
till, hialitig remains fibrous (the <0 callcil 
non union} or tin deposition of calcium m 
the lower pH ranges max be so sloxv that 
so-called dehxcil union occurs 

In this itudorslnnding of the process he 
possible cxjilanabons for manj of the ap 
parent xngincs coiinccteil xnlh fracture 
licahiig It IS to he kept m mind that once 
local je^tmehon of tntwive bone circidotion 
Iins occurred ns a result of fracture the 
most imporlaiil factor in the maintenance 
of efficient mitnlixc and sentenfj-er lexels is 
the nxaihblc acc<*s«orx circulation of the 
soft parts blood xasctilar and Ix-mphalic 
xrhicli can operate at plijsiologic levels and 
substitute for the destrojed circulation to 
the bone On this factor hinges to a large 
extent how mncli growth of healing granula 
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tion tissue can occur and hon" soon deposi 
tion of calcium m this tissue can take place 
The neck of the femur presents an excellent 
example of this phase of the problem 

As mil be noted from the descnplue 
paragraph beneath figure 360 the amount 
of healing tissue produced is dependent on 
the supph of asailable vascular soft ‘parts 
and the calcification of that Ining healing 
tissue to produce bone is dependent on the 
vascular efficicnej/ of the region in reference 
to returning the reaction of tissue fluids 
toward normal b\ reason of correcting the 
local stagnation of tissue fluid and the re 
moval of products of tissue death hemor 
rhage and exudation before the healing lis 
sue becomes differentiated into adult fibrous 
connectise tissue 

The studs of these phenomena has led to 
an appreciation of the fact that attention 
to the circulator\ efficiency of the part par 
ticularU m its more minute phases rather 
than in the major aessels is a big factor in 
promoting normal or rather a'erage heal 
mg This has a xers definite bearing on the 
present da% tendenev toward pm fixation 
and operations as methods of choice m maov 
cases when thev can be combined with earh 
actixe mobilization of the part earK in 
tensive phvsical therapj and elevation 
since those three adjuiants m that order 
are the most effectixe means of improving 
the local circulators status 

The pathologic condition of the fracture 
line is a matter of considerable importance 
in an exalualion of the suitability of aarious 
methods of treatment in a given ca'e 

Some guides for fracture treatment based 
on the foregoing discussion of wound heal 
ing can be briefly set down as folloyrs 

1 First aid in fracture cases should aim 
at as extensiye and complete immobilization 
of the part as possible and should includes 
fixed traction if possible applied as soon 
after injury as possible and with as little 
trauma as possible 

2 Shock and injiirv should be treated 
coincidently Except tn moribund cases it 
M a mistake to treat shod until the patient 
IS normal and then to treat the fracture The 
treatment of shock should be carried out 
while the fracture is being giyen carU defi 
nitne treatment 

3 Reduction should be accomplished 


before the muscles and soft parts ha\e lost 
their elasticity by reason of infiltration bj 
exudate and hemorrhage This is just as 
true for traction suspension open reduction 
and fixation pin fixation or any other 
method as it is for manual manipulation and 
plaster fixation It means that reduction b\ 
traction u«pension should be complete 
within eight to twebe hours that open re 
duction should be performed yvithm that 
time if possible and that pm fixation should 
lie applied and should attain reduction with 
fixation by plaster or apparatus within that 
time 

4 If the patient is seen after the los of 
elaslicitj in the tissues has occurred in 
lensiye effort should be made to get rid of 
the pathologic accumulations in the tissue 
and reduction by any means should be de- 
layed until elasticity is restored unless 
some urgent necessity for its exists Under 
proper use of sphntmg position phjsici! 
therapy and mu«cle stimulation this dclav 
should rareh be more than forty eight or 
seyentv two hours and will often be lc«< 
than twenty four hours 

5 That method of treatment which al 
loxxs the most actne function of the ex 
trcmity during bone healing is if it can be 
adequately carried out the best method 
from the dual standpoint of successful bone 
healing and of short con\aIcscence time 
Tthelher or not the theoretically best 
method is practically applicable m the in 
dividual case depends upon the analysis of 
the patient and his lesion (bone and 'oU 
parts) upon the qualifications of the doctor 
and upon the organization and equipment 
ay ailable 

6 Physical therapy should be regarded 
as an adjunct to or an inadequate subsli 
tiile for actne function and both patient 
and doctor should thoroughly understand 
this 

7 Postreduction immobilization should 
aim at as rigid fixation of the fragments as 
possible coincident with as exlensne raobili 
zation of the extrcmitj as is compatible inth 
the method of treatment used 

8 No matter yyhat the method used its 
general purpose should be metaphoncallv 
to * wish the fragments into place with the 
immediate abolition of all pathology to hold 
them in position by moral ««asion and to 



PATIIOLOG'V AND RtPAIll OF rRACTURES 


let the patient immcdnleh go nlioiit his 
regular business Ho« clostlj this ideat 
can bt appro iclied ilcpcnds upon the lULthod 
used but the approach «liouId be m each 
inslanec as clo>e ns the liiiulaljons of the 
nulhod %\ill allow 

0 The n(tc vitj for after triatmcnt and 
relmbililation measures is m invcr'NC propor 
tion to tlie edicnncs with which the pun 
ciples of treitmcnt ha\c been carried out b> 
the method u«cd 

10 Iracturcs heal prminnh bi the for 
motion of bone m the soft parts about the 
fracture site and the circidalora ctReiencj 
in these soft parts is a \ital factor in thi 
process 

]] In compound fractures the treatment 
of the wound and adequate reduction and 
fixation of the fracture should lie coinculcn 
tal and should be accomplished pist ns «oon 
iM terms of viwuies after injurt/ ns possible 
Enrl\ wound treatment with dclascd rc 
duction and fisation is a niislahc 

The palhologj of the displacement of 
fragments has a definite bearing on the 
nietliods of retluction and should together 
with the resisting forces constitute the basis 
of ans intelligent effort at reduction 

Ijisth It 19 ossontn) lo rccogmrc that for 
each region of the bods lbcr< are important 
soft part structtifcs liable lo damage and 
that the examination of the patient includes 
elimination of tlie po-nsibilils of iiijiir\ to 
Ibem since the soft part lesion if present 
mav constitute an urgent reason for altering 
from the beginning tlie mrlhoil of Ircalmcnt 
nrdinanh used for the fracture m question 
For instance in a lesion in>o!\ing (he mid 
die third of the humerus the radial nerse is 
frcqiuntU injured If this is not noted at 
the time of the orii,inal injurv it mas not 
be discoxcrid until six or eight wcebs later 
when immohiliralton is removed nilb rc 
siiltant difficulties in the liaiullmg of the 
nene injiirj Similarh the median nerve at 
the wrist mav be mvohid m l>ad)> dis 
placed Colics fractures and m lunate dislo 
cations The peroneal nerve is often involved 
m lesions about the fibiilar neck or bv direct 
violence in this reg on though the fracture 
is of the tibia Eesions about the internal 
humeral condyle mav involve the ulnar 
nerve and those about the external condvle 
mav involve radial or superficial radial 


nerves Dislocation of the shoulder or stirgi 
cal neck fractures frequently involve the 
axillarj nerve Supracondylar fractures of 
the humerus with displacement are the com 
nioncst cnu'.e of Volkmann s isclicmrc con 
Iracltire and the local tension about the 
front of the clliow and the state of the 
radial pulse before reduction after reduction 
and in the immobilized position must be 
carefully noted One frcquenflv spes ca«cs in 
winch prompt and adequate provision for 
the correction of the circulatory embarrass 
inent has aborted a Volkmann s contracture 
the ver^ earlv signs of which wire already 
present when the patient was first seen The 
author has seen manv cases jn wbicli if the 
ordinary routine procedures had been fol 
lowed without a careful check on the radial 
pulse tlironglioul Volkmann s contractures 
would imdoubtedlj have been imminent 
Unfortiinalelv m manv cases a check on tlic 
radial puUe is not considered as part of the 
examination and handling of a lesion of tl c 
elbow and there are disastrous results It is 
onlv a knowledge of the peculiar palhologv 
of supraeondvhr fractures which makes tiu 
name of the fracture elicit immediate con 
cem for the radial pulse 

There arc numerous examples of impend 
ing disaster lurking m the lesions of the soft 
parts complicating fracture Each region of 
the both has its soft part trap so lo speak 
and It behooves the surgeon lo know what 
it IS so that it can always be lookerl for an 
ticipaled and if possible avoided 

PFLAt ED UNION VND NON UNION 
OF FRACTURES 

On the basis of expcrinient il procedures 
clinical observation and roentgen studies 
the present day conception of the problem 
of delaved union and non union maj be 
opitonuzevl m the following brief statements 
the chnica! bearing of each statement being 
bricfl 3 summarized The details of the sup- 
porting ev idence are furnished m the articles 
listed in the bibliograpl v 

I Afi fractures Aeal as do wounds else 
where unless there is a mechanical chemical 
or anatomical bar to healing This healing 
in common with that of wounds of the soft 
parts lakes place through the medium of 
new connectn e tissue known as granulation 
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tissue \\hcn rcfemne to { 1011 % cd union nnci 
non union one in rcilil\ refers to n deh\ or 
fniltire in the process of cnlcuim deposition 
in the licaling connective tissue which is 
commonU designated as new bone forma 
tioii Tilt nintomical bar to healing lies in 
the absence of a suflicicnl ncccssorv circula 
tion to compensate for that dcstro\e<l h\ 
trauma and to remove adcquatclv and rap* 
idU the products of tis>ue death Such re- 
gions of the liodv even under apparenth 
optimum conditions arc charactorired b\ a 
slow average healing lime and h\ the fre- 
quent occurrence of <lcla\c<l union nn<? non 
union in adults The neck of the femur (cub 
capital or midcervical) the junction of the 
lower and middle thirds of the tihia tin 
scaphoid of the carpus (proaimal half) and 
the base of the fiflli metatarsal are charac 
tensile regions 

In patients who have fractures m these 
regions and simultaneous fractures m re- 
gions not so characlonrod there i- no per 
version of healing in the latter all other fnc 
tors cTccpt location being equal 

n T^onaliont in the character and 
amount o/ the healing -process in bone /of 
foiling' fracture are dependent on factors 
iwiited to the region of the body tniolted 
quite independent of the subject tniolted 

Slow union and non union in the adult arc 
not dependent on the age (per #e) of the 
patient on Ins genera! state of lualth on 
the presence of chronic general iliscase such 
ns svplnlis or cardiovascular or renal dis 
case on general wasting due to other causes 
on general mclabnlic disturbances affecting 
cither the general calcium and phosphorus 
metabolism fosleomalacia) or other phases 
of metabolism (diabetes) or on acute in 
fecliotis di case Xon muon except for me 
chanical reasons is praclicalh never seen 
m children 

III The four factors inioficrf m the 
mechanism of the healing of frartures and 
capable of being cliniealh/ wfliieneed are (1) 
ific lorni jnl/iolopi; (2) (fie grontfi of pmn 
ulalton iitsur (3) an at-ailable heal *o«rcr 
of calcium for the o^uftratwn of the healing 
tissue and (4) a proper biochemical status 
of the heal tissue fluids throughout the heal 
tng process 

1 Ijocnl Pathologv — ^The items of im 
portanre under this factor are (a) The 


amount of lissui lu-crosis ^Mlcn massivt it 
dtstrovs the available sources for the growth 
of granulation tissue and under all cireiim 
stances creates a pH to the acul side (often 
markediv so) in the hcnialoma and tissue 
tliiids about the site of tiu fracture Thii 
pll is of importance m the production of 
the focal source of calcium and is the es«vn 
lial cariv stage of the bichcinislrj of the 
tissue fluid Its persistence interferes with 
calcium deposition 

(b) The hematoma or blood effusion at 
and about the site of the fracture influincc' 
the growth of grinulalioii tissue throut,h il» 
fibnn content and the pos ibic pcr«istcn« 
of its fluid content in situ and abo throu h 
the estnhlishmint of a local source of cal 
ciiim under proper conditions of pll m tht 
tissue fluid bv acting essentially as a decal 
cifving fluid and through adsorption aflinitv 
between calcium and its fihrin content hold 
ing llie freeil calcium tn situ 

(c) The circiiintorv status of the part (in 
eluding the Ivmplialic and tissue fluids) in 
the tarlv nnd late singes of fracture healing 
Its sicuificniice lies in its influence on the 
growth of granulation tissue and on tlie cs 
taUishmeiil and utilization of a local source 
of calcium through its influence on the pH 
of the tissue fluids 

(d) Chemical and phvsical influenrc* 
through their cITecl on the growth of gram 
lation tissue nnd llic biochemical status nf 
the part Under the former may be notetl the 
therapeutic use of chemicals loeallv (di in 
fcclants etc) nnd infection and underlie 
latter the use of such agencies as roentgen 
ravsnnd dnlhermv nnd constant movement 
of the fragments 

(c) The mechanical clement i e tin m 
tcrjKjsitioii of living or dead nnlenal im 
permeable to the growth of granulation ti 
sue belwien the fragments 

3 Growth of Granulation Tissue — TI c 
Items of imporlanct umler this factor are a« 
follows fi) All other factors being wjua! 
the amount of callus prmluced is dircvtl' 
proportional In the amount nf gTaiiiihlim 
lissui profliired 

(b) Th< dcslniction of available source* 
for the growth of granulation tii'iie 

(c) The anatomical chancicnslics of thf 
part reganltng sources for the grovctli of 
cranulation tissue nn<l ncres<nrv circuhl‘or 
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(<}) TIip imofint of floHl lursivtiuc for i 
lorn* prriotl nl tlir <ile of thj frirhirt 
(c) it and t rnujtionul iimitr 

local pvl)iolO|»\ (clanural and pla^jcal m 
flnrnct* and titi nuflminml cltnunO 
J A\‘nlhhle lx>cil Source of ralcium 
— Tilt* t(cms of unportnnci art IIk amouni 
of Imtu iii-croti< tin dinvii\ and <KKrn of 
fraj^mentnhon of th« lurrohc. Imni tlic tii 
flin nee of filtrin and colliu* n m fixmc tin 
raltuim lonllN tltroiiRli clitnncnl 
anti llu Inochcminl of llic loc d ij sut 

nmd« 

4 Proper niochcmln! Status of the 

liOcal Tissue riiiUK ThrouRhoul the 
Ucallnjr Proccvjs — .*1 Ins factor in\<h«a ih 
nTcssil\ in llic lotal flunl t)f n ;»!I 

on tlie ncitl title in llic rarK tint-, follow me 
tlie fraclun m connection with tin ttlah 
Ii'hmcnl of a local «fnirir of nvailallr cal 
emm nti'l a rcMrttnn of llit* ;H tow art! tin 
alkaline tide htfore tin ealcmni made avail 
able ran be to anv cxtvnl tlo|>o iU«l in the 
nir litoic to form Imne 'JJx ron*-titiienlt 
iiormnlU mvolvitl m tint plia** of the proe 
e'« are tbe amount of tM«ue mtrotiv ami 
the eireulalorv staliit (blood ami Ivnipb) 
of tbe part 

^^bat, then can lie done to prevent do- 
livtvl union ami mm unwii* Tbe ob;erl« of 
concern arc at follows 

1 Paris ami accurate rcftlacefnenl of dit 
placetl fraqmmtt with a«turancc at, tin time 
of retbiclion tbit Ibcrc i< no inlcrpo'ition of 
tittue 

5 Tbc rctforalion to normal of tbe hmph 
and \a«rjilnr rimilntion at rajiidlv at ixis 
tilde tbroupli cbvation of tbe part carh 
plu«!Olliirapv ami tbe ust of functional 
mu«cuKr aclivitv avbcncvir pottddc 

■? The metieulout care of wmmds m entet 
of ronii>oiind frnelurtt G<ntline<t and con 
tcrvation of ‘•niiml litsiie are not iiicom 
paliblc with (Iioroupb and cflicicnt debride 
ment It paj t to be route rv at ivc on tbc score 
of contidcnnz n di liridrd wound tafe to sew 
up liphllv Chimicnl ditinfcclion of a wound 
It not dctinblc No inetbod of wound treat 
ment which crealct tension in the ti«siies 
can be considered totind 

\Mtrre faeiblies for operative work on 
bom are of fupb sLandard ns repards equip- 
ment Iccbiuc and personnel mnnv fell tlml 
in an open fracture ripid fixation of tbc f«g 
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ments hv plate or tertw nl llie lime of ihc 
(Kbrukincnl with tbc wound left open 
justifiid tbroupb mtmmirinp tbc clmiiccs for 
delaveil or non union cbmiimlinp tbc 
foothold for itiftcitoii ciipondcrcd bj con 
fitnnl iiiovcimiil of the frnpmcnts Such a 
proct dun m never justified unless tbc facili 
tics for cnrrvmp it out are ns specified 
f ^\bcrc till faeililiet for operative work 
on iKtne are of the biplicsi slnml ird n® re 
pards cqtiipnunl li clinic and pirsonncl it 
IS UKlnv the belief of iinnv that opiralivc 
roituction inih viternal fixattan sufficiently 
ngtd to ptrmit jin^toperalnc acittc mobi/i 
rafioR in luilmired t««pension is the i<l'’al 
mclbiMl for fractures of the lonp bones in 
adults It IS ccrlainlv \cr\ doubtful whether 
ojMralivc rLdticlion and inlcrnnl fixation art 
jii'tlifinble cicepl on the basis of absolute 
meessitv unless ripul fixation can be sc* 
Hind since tbe earls active u«c of the miis 
entnliirc ns an niil to tbc minute circulation 
IS om of the chief reiomnicndations for llu 
««e of tbc mcliiod Am necessity for post 
optrntni immobilization nullifies thia im 
porlanl ndvanlnpc Moreover jt is fell Ibal 
if open ndiietion is indicated it should bi 
done within the first fiw lioiirs after injiirv 
III ordir that llu blood dead tissue and in 
flainnnlorv rxndate ran escape tbroupb ibe 
optrative wound or con be removed This 
nuniniins tlie buriltn placed on tbe local 
circulation m romov inp products of tissue 
death in ordir (bat tbe pll of tbe tissue 
fluids can revert toward normal as rapidh 
ns possihJt thereba fncditatinp tbc carfv ife 
position of calcium in the imdifTcrentialcd 
hrahnp tissue 

Mliin tlu fracture lies in a region char 
nrlm/td bv slow or indifTtrcnl beabng tbc 
rigid internal fixation can be augmented bj 
tJu ii'C of osleopinostcaj or oilier forms of 
grafts as pro|di\laxis apamst non union 

II IS to be slrongh stressed that tbe use 
of operative retliiclion ns n mclliod of choice 
can be consen ntioush adopted onl> when 
exacting conditions as to organization 
equipment ptrsounel and technic can bo 
met and when the nieclianicnl principles in 
aolvcf} in securing rigid fixation capable of 
standing functional strain are llioroughlv 
understood 

How should one treit non union? B\ 
creating tbc essentia) factors for new bone 
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formation nt tlic «ile of fncture— <lcntli of 
lisstic — Tdiqjnle gminihlion li«suc — •» loci! 
source of cniciiim and an adequate circuh- 
tor\ status for tJic part — not for the bone 
alone 

\ hone praft, there arc man^ rea«on«i to 
l»tllc^e docs not prow but acts as a source 
of calcium for the calcification of the lieilinp 
granulation tissue and ns oni of the sources 
for the cn7\nics concerned in the caJeiiim 
deposition Till riinosnl of fibrous tissue and 
of sclirolic bone aids circulators aupmen 
tation nncl prinulation tissue prosslh and in 
snsion Tilt praft is rarcls cfTiciciit enough 
fixation to allov, of earls nctise function 
parlicularls since osloopenosteal or chip 
prafts should be the most tffectise tape ami 
arc so clinicnils and ixperimentnlls If pos 
sibic there should bo added to the praft the 
rigid fixation obtainable from pi »te screw 
or otiicr rigid means sshen feasibU followed 
bs carls actiso function The postoperatise 
treatment should follow the lines laid dosrn 
for the prcsenlion of dclased and non union 
in a frc«h fracture 

In adlitioa la Ui« proph^ belie meaflires aesmt 
ilrbsed amt non iinion nferr^ t« previoatly amt the 
operaltsc trratmenl of lie eon lil in after it has 
curreil the followiiiir nteft.<tir« are in more or les* 
rnmninn uv on tlie bun of die ralionate nte<{ in 
each iftstaneo 

I “SceitliiiB of the frarture » te mn«Mlincof passing 
repealedf) about ami Ihroufih tie fracture »ite a sharp 
I raty nec'tle Tl w prtxlucrs a ecrlain amonnt of tissue 
• Irath an! liemorrhaBe aliout ami belaeen tie l«>iie 
en<li an ! sets up n eanable decree of infUmmstory 
imelion with ronromitanl eireubtory chance \crord 
me In one arhool of thought this nia> "slimuhte o*. 
leobbsls to prmbice bone Sreorirtic to the oiler it 
reerealrs lie onsnna! pallol ac comi twin of the fiao. 
tore and w follownl b> os»ifratton in aecoittanee with 
tlie rntionsle »iij:ee*lnl un Icr l! e «! »ni«*K>n of fmctiire 
repair Mans rate tl i» prom! ire i« Mtianl In union 
m a rerla n ii'imlier of rn-v* There » no mlenon 
olrrrln one mns cause alich fnriiim are apt to re- 
jpoi ! In this Irratlirnt 

f Tie injnlH i «f wl le I l.so>! Iielween and aliout 
tl e Ijnne en Is Tl e samr il soission applies I ere as in 
tlie s-a*e of "iieesirn?" ssilhoiil injection 

In a niton l» nliele btiml Tarwus other imllle 
imlalinc suhHtancea hare lieen a«csi sntb aitmbr 
rs^ulti 

The Use of calcium erauUions for injection I s» limti 
atlenplo! m the Iwpe of augmentins tlie araibfie 
k<wl lupplv of ralnum to !«■ isnl m callus firmalwn 
In a frr^h fraetme »urli raintim is aloars asaibite 
from tl-e lead !■ tie at the fracture »ile In insUwrs 
of Ule non une n 11 is ts not tl e caw an 1 IheoiettcaDy 
iBjcrtion sIkuVI Mit I 11 a deFmtc neni \VLilc tiiceesa. 


ful uw laa been reporfnt of this promiure ]( dies 
not icern on the wWe to be anr more snluable iS. - 
pbin Bceding or Uc injeetion of olhee suKlar 
S Tic use « f I! ers hjfiercmia intrrnjiilriitK oier a 
ennst krai hr ficnod of lime The effri-t here is on Ih- 
arruUlor> status of tlie part ami nwi work tlmr^h 
lie biocheniral alatus of tissue flm U mi crealnl. \| 
any rate its u«e i« at timea folJoncil by union 

I Tie tapixne or cenlle malletinc of tlie Is nc at 
tie fracture »ile (wirn it w subcutaneous) itilrni! t 
IcniK oser a penod of lime Tl is arcoQi|Nbea jiet- 
haiM llie ranic result as 1 and 9 mlhonl penelraLi(n 
of tic skin It IS subject to the same intcrpTrlalj>M 
as thaw procetluies 

5 Tie initiation of nneht tiranng m rases of frae. 
lure of tie liwrr ettremiti as bv ao-callni '■Ildbr 
walking irons ” walking spicas and braces Here afi n 
ticie are two views as to the mechanism of lie hesl 
ing sometimes induml that il I» a “responw b\ mlo 
bbsls to a physiolnpc tlemand" or Hat tie inlbim 
i»alor> reaction injured bv weight liranng in the 
presence of non union acts in accoitlanre with the 
rationale of callus fomslion as suggested nailer the 
<lcscn{t>oii of the repair process in fractiirrs Here 
again the proeetlure is sornetiines successful an ! some* 
times tiol mill no known entena whrrcbj one tan 
estimate the pmbsbilities 

C tloDDg numerous loles fafler open esjaMure) la 
all dirrctions through the fnirtiire line from loHi fn*- 
ments using a dnil Tins rrealea channels thmish 
sclerotic Iwne for resascubnzation of the fracneati 
teases in tlr rhaimrls an) surreumltng soft {«rU s 
certan amount if Ixine dtbru rtmovnl by thr ilnll 
an 1 sets up II r onpnal status of the paltwViipc ren 
d twn II IS siibjret to the same remarks as is lie 
surgesleil mrelianism of fracture healing under the 
dscossion of llat stibjret It is perhaps tie most sue* 
svssful of the mrtloiit drscrilmi otilstte of graft rg 
proerslurrs and mas Iw followeil bs sralking pbstrf 
or brace weight beanog 
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TRACTUnCS or FACIAL RONES 

rraclurcs of the ficinl reg(on moi bo tli 
Nuled into four pnncipil proup** (1) man 
(Jilile (S) niiMlJi (1) zvfiomatic or rniHr 
bone nnci (4) noie Thc«c tm\ be «««lame(l 
<eiiinitcJ4 or lopclhcr iml rnai he coiupli 
cited b\ injur4 to the oicrUmp soft It ««os 
Fncturcs of (he Mandible — The nnn 
dihlo IS fnclurcd more often thin nnx other 
bone of tlic face usuillj b% direct \ioIcncc 
such ns. a blow of i fist nn lutoraotnlc icci 
dent 1 nm^liot wound or a fill on the chin 
or ditrinc the txtnetion of a tootli In some 
cases the fracture occurs at i point some 
distnijcp from the place of impicl 

location of the FracitiTes — ^Tiic mindi 
bic IS fractured in one plice m iboiit two 
thirds of the ciscs and m tn o or more phees 
m one third The commonest smple seal of 
fracture is the nnple closely followed hi the 
mentil fonmen rVnclurt^ of the s\niphvsis 
ind the neck of the condslc occur tn 7 or 8 
])er cent of the cases while fneture of the 
coronoid process is icrj rare Tn cases of 
double fracture a break m the region of the 
mental foramen on one side and a break at 
Uit angle on the opposite side are found 
most frequently 

Diagnosis — rraclure should be suspected 
in ever\ case of trauma to the region of the 
lower jaw until careful examination proaes 
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otherwise In many cases a patient is di> 
charged from the accident ward of a hos 
pilal after rcccuing treatment for simple 
lacerations or contusions of the face onh 
to return several dais later with svmptoms 
of an infected or unreduced fracture Tilth 
a history of trauma tlie most important 
points in diagnosis are as follows inability 
of the patient to bring the lower teeth into 
correct occlusion with the upper teeth se- 
aere pam at the site of fracture when the 
patient attempts to bite a hard ol ject such 
as a wooden tongue blade inserted betW’cen 
the teeth and preternatural mobihti of the 
teeth on each side of the fracture In a frac 
tiirc through the region of the mental fora 
men the dim fragment js drawn down bv 
the depressor muscles while the fragment 
posterior to the fracture is drawn up bi the 
Icialors (temporal masseter internal pterv 
gold) Tn fracture through the ascending 
ramus or the neck of the condile there is 
shortening from angle to condsle hence the 
chin and lower incisor teetli dcMile to the 
nffectcil side TMicn the ]aws arc closed the 
upper and lower molar teeth meet sooner 
than tliosf of the opposite side It is rareh 
neccssan to subject the patient to painful 
manipulation to elicit preternatural mobility 
or crepitus Good \ ra\ plates of both sides 
of the jaw including both condsles should 
be made in all cases of suspecled fracture of 
the mandible The region of the symphysis 
IS be^t studied rociitgenograpliicalh by 
means of a 3Vi X “I mch occlusal film The 
\ ray plate is a i ahiable aid in (htermirnng 
the direction of the fracture comminution 
injuries to the roots of teeth and involve 
ment of teeth m the fracture It pla\s only 
a minor part m ascertaining the position of 
the fragments 

Treatment — PracticnIU e\ cr\ fracture 
which occurs in the part of the mandible oc 
cupied bv teeth is compounded into the 
mouth and is exposed to infection Earl\ re 
mosal of tooth roots exposed m the line of 
fracture of baclli diseased Iccth wlierevcr 
siluateil and of tartar deposits minimizes the 
danger of mfcclinn Earls nnmobilizalion o' 
the fragments also reduces the tendency for 
infection from the mouth to worl its wav 
down m the fracture line Throughout the 
course of treatment the patient should be 
encouraged to use a tooth brush and a 
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mouthwash containing hjdrogen dioxide 
The cooperation of the patient is essential 
in maintaining cleanliness of the mouth "No 
amount of cleansing b\ a second person will 
compensate for negligence on the part of the 
patient himself 

Fixation of the Fracture — In the mandi 
ble more than m an\ other region accurate 
realignment of the fragments is necessarj 
because the slightest deviation of the parts 
(except in edentulous patients) will result 
in malocclusion of the teeth and consequent 
interference with proper mastication The 
fundamental principle therefore m treat 
mg these eases i» fixation of the fragments 
so that the teeth of the lower jaw will be m 
proper relationship to those of the upper 
Much space is gnen in surgical texts to ob 
solete methods which are not practicable for 
the surgeon who sees the average case Re 


molars on both «ides of upper and lowei> 
jatts the upper first inci'ors and the lower 
four incisors and joining these three pairs 
of approximalm" wires with three single 
wires passed through the ejelels and twist 
mg the ends together after the teeth haae 
been brought into proper occlusion If the 
teeth u ualh emploved for winng are ab 
sent diseased or otherwise unsuitable as ati 
tachments then other teeth are used the aim 
being to lia\e three pairs of ejelet attach 
ments Occasionally where the teeth are not 
sufficient in number and stability for direct 
application of cvclct wires a half round wire 
arch of plain heaw German silver is at 
tached to the labial aspects of the teeth with 
wire ligatures The teeth usually must be 
wired together for from four to six weeks to 
obtain union of the fracture The patient 
must be kept on a liquid diet and fed 



Fg SOo— Fizstion of a fmclure of th« nianHble b the e elet method a Ejelet ware b eyelet wre msertr*! 
between the premolar teeth c eieUl wire passed around the teeth the ends ready to be tw sled 


liance on a head bandage alone m the ordi 
narv ca«es has no more value than would 
a mere bandage in a fracture of both bones 
of the forearm Direct wiring or plating of 
the fragments should not be attempted in 
recent fractures which communicate with 
the mouth In <10 per cent of cases of frac 
tiire of the mandible no matter where cilii 
ated adequate fixation can be obtained by 
fastening the lower to the upper teeth b% 
means of wire ligature according to tl e prin 
ciple of Gilmer The other remaining 10 per 
cent may require cooperation of the dental 
laboratory for the preparation of the more 
complicated interdental splints "With a little 
practice and attention to details the surgeon 
can Tcadilv mister the technic of application 
of the wires Briefl\ the method consists ii 
fastening C inch strands of gauge bras 
wire with an eyelet made m the middle o 
each strand around the necks of the pre 


through a tube There is usually no difiicultt 
about this the liquid passing easily through 
spaces between the teeth or back of the last 
molars It is ne\er necessary to extract a 
tooth to prosade space for feeding Infection 
sometimes occurs about the site of fracture 
requiring incision and drainage remoial of 
sequestrums etc There are certain compli 
cated tvpes of fracture of the mandible re- 
quiring more elaborate methods of fitation 
which are described m detail in \arioii« 
specialized textbooks Skeletal fixation isoc- 
casionalh userl m cases m which teeth are 
not available 

Fracture of the "Maxilla — Fractures of 
the maxilla are much less common than 
those of the mandible Thex arc often as o 



FRACTURES OF FACI VL BONES 


merits is usually due to the direction of the 
traumatizing force and sometimes to gra\it\ 
Most fractures of the nnxilh fall under 
the following heads (1) fracture of the 
aUcolar process alone («») unilateral frac 
ture across the facial aspect aho\e the roots 
of the teeth and tl rough the 1 ard palate 
and (S) bilateral horizontal fracture at 
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be fractured or teeth mas be broken off It 
IS usualh noce«snrv to rcmoic the detached 
fraj,mcnt together with tlie teeth in it 
2 Unilateral jracturc of the martlla is 
usualK cau«ed bv direct force coming from 
in front or from one side There are symp 
toms of contusion of the side of the face 
and the entire mnxillari dental arch on the 




Fg S07— Tte teeth are faslenctt in oedu on bv means of t« ting Ite enh of if e eonnecln- wfes • 


ome lead abo%e the hard palate somelimcs 
accompaniefl br c\ten«iie comminution and 
crushing of ll c upper portion and compli 
cated fracture of the nasal malar and 
other bones 

1 fracture of the alveolar ■process ma\ 
occur m the extraction of teeth or mas be 
due to a blunt localized force In addition 
to the break in the bone tooth roots inaa 


sjdeofmjun is usinlU tleprcssctl B> gentle 
manipulation mobllll^ of the fragment can 
be dtmon'^tralcd ‘Mam cases can I c suc- 
ccssfulh treated b\ pushing the fragment 
hack m place until the teeth are m occlusion 
and then m irmg the teeth of the sound st Ir 
of the maxilla to tio t of the mandiUe 

• Jry nnd Curl * I rad rr* of ll e «f««* Lea t 
Fet err r fJ le« 
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8. nilnffroi ?;orironfaI /racfwra is usuallj^ 
caused In a direct blow from in front, such 
ns occurs when a driver's face strikes the 
slcerinp wheel of a suddenly arrested aulo* 
mobile. In the majority of ca«cs the entire 
upper jaw is displaced backward and sags 
downveard postenorJj so that the upper 
teeth are distal to the lower and only the 
last molars occlude. Icavini; a space between 
the incisors m front. The entire dental arch 
can be moved as a unit. The hard palate 
may be intact, or the case jnnv l>c compli- 
cated by a longitudinal median fr-velUTc with 
either spreading or narrowing of the dental 
arch. 


guidofl into position, and after a week or ten 
days, when occlusion of the upper and lower 
teeth has been regained, they can be fav 
tened together wiili wire ligatures for a |)e- 
riod of three or four weeks until union is 
complete. Fixation of upper Jaw fractures 
can aNo be accomplished by means of trac- 
tion wires from the iipjicr teeth on each side 
piercing the cheeks and attached to bars 
on a plaster of paris hc.uicnp (Fcdcrspiel). 

Fracture of the malar, or zygomatic, 
hone is always due to direct violence, and 
usually breaks occur at or near its junction 
with other hoius. tlie body of the malar !»c- 
ingdeprcssctl and often impacted (Fig SOS). 



Rg SOS — Skull ibowmg usual Ijiics of fracture of malar bone* 


Treatment . — Fixation by means of the 
mandibular teeth is not advi'^ablc at first 
because of the mobility of the lower Jaw. 
Supjiorl should be obtained from the era* 
nnitit by nirans of a hc.id app.iratus and a 
reversed Kingdey «|)I[nt. The vvTitcr has had 
made an emergency apparatus of this type 
which can lie kept on hanrl in two or three 
sire> <o ns to be immcrliatvly applicable. It 
consists of a heavy metal .arch bar to l»e 
sfciinal to the outer surfaces of the upper 
teeth with wire ligatures and provtdetl with 
arms extending out of the mouth on c.acli 
side for nllachmenl to a pl.a«lrr of p.aris 
headcap with straps or heavy elastics By 
tills means the upper Jaw can be gradually 


Sympto/fi* anil Diarfnoth — .\ depre-sien 
Is seen in the check on the side of the in 
jury, just below llie outer corner of tlier.vr 
while lower down the cheek appears to 1« 
swollen The entire .side of the hre mi} 1^ 
so swollen and edematous ns to mask tin* d*- 
formily Diplopia may be present ns a rrsnh 
of the deprc'sion of the floor of the orbit or 
of interference with the action of the ocular 
muscles. Subconjunctival eccliynmsi> is sicn 
Epistaxis UNiially occllr^ because of niplnf^ 
of the mucosa of the maxillary »in««. TI*" 
patient complains of numbness of the *'h 
of the mvsc nn<l lip, owing to iniiiry of tlw 
• Ity nr*! CuTln Frartorr* of l'«: J*«t. * 

FfMror. 
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jiifriorbilal none P'llp'ilion re\eah tender 
ness and irreguhritv of outline nt font 
points o\cr the zjgonnlic arch the junc 
tion of the malir ^\ltll the frontal hone the 
lower rim of the orbit and where the imlar 
bone joins the mi'^ilh below \ raj evami 
nation to show the skull bihterdh in the 
acrbcal position will clearK oiilJine the de 
pressed malar bone There maj be difficnlU 
m closing the mouth because of interference 
with the coronoid process 

frentment consists in elei ation of the de 
pressed bone as earlv ns possible After two 
weeks this maj be aerj difficult as union 
occurs rapidh and a permanent <leformit\ 
wav i-fmvD jSJa.Tjj tjjcihcth cJ 
haac been advocated The most efficient in 
the writers hands is that suggested b> 
Gillies which consists in lifting up the bone 
with a long flat elevator inserted (lirough 
a small skin incision in the temporal region 
The incision goes through the temporal fas 
cia and the elevator slips down on the sur 
face of the temporal nuisclo beneath the 
malar bone The nccessarj amount of eleva 
lion can be controlled bv placing the fingers 
on the check No fi’tation is ncccs arj The 
incision IS closed with a suture and leaves* 
no visible «car since it is above the hair hue 
Fracture of the Racial bones is aho due 
to direct violence The nasal bones ma> be 
thrust direcllv backward with or without 
tommiiiution the septum being crushed or 
buckled beneath them or the bones niav be 
dfsplactd to one side 

TTeatment — It is desirable to replace the 
bones if possible before swelling masks the 
deformitv that is vvillim the first few hours 
after injiirv If treatment is postponwl for 
Ivro weeks or longer union mav require dis 
lodgment with a chisel Fractures vrith little 
or no displacement do not require trealnienl 
In recent cases it is generilU possible to 
elev ale the depressed bones bv pushing them 
lip with a closed pair of curv ed Kellv forceps 
inserted m the nostril and molding with the 
fingers externally The use of intranasnl 
splints IS not as a rule satisfaclorj but the 
nose mav be packed with gauze soaked in 
liquid petrolatum to aid fixation and to con 
trol hemorrhage When the nasal bones lend 
to sag doirn a mattress suture of fine wire 
passed beneath them through the skm from 
side to side and tied over the lend plates 
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resting on the skm will often aid in preserv 
ing the prominence of the bridge of the nose 
A recent case with lateral deviation can also 
be corrected bymanipulation and recurrence 
of the deformitj mav bo prevented bv a 
scheme suggested bj Blair This consists in 
liassing a fine wire with a long straight 
needle through the skin on the side of the 
deviation one end between the nasal bone 
and the nasaJ process of the maxilla and 
the other end below Uie lower border of the 
nasal bones The ends of the wire cross the 
septum and come down into the vestibule 
of the mouth on the opposite side where 
thev are attached to a premolar or a molar 
fooih The hep of xitre thus cttches f/ie 
outer angle of the na«al bone and holds the 
bridge over in place The skm can be pro 
lecled from tlie pressure of the wire b\ in 
(erpo«ing a thin lead plate or bv incising 
the skin between the points of insertion of 
the wire allowing it to burj itself against the 
bone Jl JI In 

HrmiEscEs 
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FRACTURES OF HYOID BONE, TIIY- 
ROID AND CRICOID CARTILAGES, 
AND TRACHEA 

Fracture of the hvoid bone occurred 
more frequentlj in earlier davs when gar 
rolmg w-is the Favorite crime of violence 
rather than shooting with a modern sub 
machine gun rortunateh the great flexibil 
itv of the hvoid bone and surrounding struc 
lures gives it unusual protection The inci 
dence given m various staliatics on fracture 
for this accident is about 0 002 per cent 
Diagnosis — ^Thc condition is verv serious 
There is n hislorj of direct v lolcncc followed 
bj severe pain m the throat dvspnca dvs 
phagia and dvsphonia protrusion of the 
tongue produces suffocation One or both of 
the cornua maj be broken m the micllme or 
near the junction with the bodv of the bone 
The fragments generallv penetrate the soft 
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of the plnnn\ md profuse bleeding 
ocrur An x ra\ e\nmiintion made m i 
htcral oblique po'ilion is \cr\ helpful in 
gning a clear idea of the fracture and the 
relation of the fragments 

Treatment — One finger «hould be inserted 
into the mouth the other hand should he 
placed o\er the bone outside the neck and 
reduction obtained h\ manipulation The pa 
tient should be kept absohitcK quiet b\ 
means of sedalnes All blood salixa and 
eKudate should be frequenth and carcfnlK 
remo\ed by suction Local application of ice 
to the neck adds to the patient s comfort 
and preaents spelling It is most important 
to ha\e him aaoid swallowing for four or 
fiae da\s all feeding being done per rectum 
Fracture of Thyroid and Cricoid Car 
tilages — The th\roid is more often m 
sohed the ratio being about 4 to 1 
Diagnosts — There is a hislorj of trauma — 
blows strangulations attempted hanging 
and falls being tlie common causes The 
sjmptoms are verv similar to those noted 
in connection with fracture of the haoid 
bone The pam on swallowing IS extreme and 
there is usuallv more csanosis If there is 
not too much external edema abnormal mo- 
biht\ and displacements of the fragments 
can bo obscr\ed 

Treatment —Immediate tracheotoma is 
essential There is alwaas edema of the mu 
cous membrane The blood and cTudate 
should he remoaed b> suction It is usualla 
safe to feed the patient bj means of a nasal 
tube 

Fracture of the trachea is a vera rare 
condition praclicalla alwaas associalctl with 
contusions and tears Sudden aiolent cxlen 
sion of the neck (such as hanging or falls) 
IS the usual ctiologic factor 

/)ia< 7 nous— Pam frollia blooda cxpec 
toration and rapidlj dea eloping subcnlaneons 
emphasema octurnnp in a patient subjected 
to recent trauma indicate the presence of 
a fractured trachea 

Treatment — The mortahta which was 
formerly aerv high has been lessened ba 
prompt tracheotoma and proper drainage 
produced ha mtclhgcnl persistent ii c of 
suction This should be followed as «oon as 
possible ba careful repair of the damaged 
tissues 


FRACTURES OF RIBS, CLAVICLE 
AND SCAPULA* 
FRACTURES OF THE RIBS 
Etiologj and Pathologa — I raclurcs of 
the ribs (Iig S09) occur relaliaela fre- 
qucntla and lend to be multiple Double 
fractures maa occur Because of the great 
clasticitj of the ribs in children fractures of 
these bones are rclatiaela rare before the 
age of puberta Ribs maa be fracturcel ba 
cither direct or indirect aiolencc and occa 
sionalla ba muscular action as from a cough 
or sncerc or from hearta lauglung In a fne 
ture aa Inch is the result of direct a lolencc the 
fragments tend to be dnacn inward into 
the pleural cavitj and maa not onla rupture 
the parietal pleura but maa also penetrate the 
aiscera! pleura and damage the lung The 
fracltirtN usuallj arc complete and maa he 
comminuted The plane of the fracture niav 
be transa erse oblique or irregular The fir t 
two ribs are rarcla broken because tlicv art 
protected ba the shoulder and claaiclc and 
the last two arc rarcla broken because llieir 
distal cNlremita is free and can be moved 
aaidcia in ana direction before a fracture can 
^occiir The majorila of fractures inaolvc the 
liflh to the ninth ribs 
Diagnosis — There is usualla a hislora of 
an injiira cither of a fall against some ob 
jeel or of a blow or crushing injura to the 
chest followed In a sharp pam m thi vale 
The pain persists and the patient ii iialh 
IS able to locah/c it \era exaeth if the fne 
lure IS at all severe the patient tends to 
lean to the affected side and to ''upport and 
imniobilire the area of the fracture with lu 
liands Deep breathing cau«cs sharp pun m 
the chest There ma\ or mas not be local 
ized ssscllmg and csidenccs of contusion 
and lacerations of the skin Tht pilunt 
ahoiild first be asked to localize with h*^ 
fingers the points of greatest pain I Iwn the 
surgeon should place one hand on the 1 
of the chest well awa\ from the painful aria 
and tin other hand on the front of the chc't 
and genth compress the chest bj sprinfrins 
the anterior exlremitv of the ribs inward If 
there is n fracture this maneuver will cbcit 
sharp pain at the site Antcropobterior and 
•Til* (tcclon contains t|tiotal ons ffom Ivey s®"! 
Cony>«!ls leilbook cnlitW Mana"vm«nlotF«‘‘t®"*- 
DislocBlontantSpran* ei! 3 Si l»u * C ^ 

Co, 101^ 
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lateral roenlgtnoffrmiK will RcnerilU nxcnl 
Uic fneture (rij 309) r\(!n if the \ nt 
picture sliows no nbnorm'ilH\ tlie pilienl 
should be treated for fnetiired rib if the 
clinical obscr\ations indicate tint a fractun. 
IS present A stelho«eopio examination of 
the chest should be made to dilinnme 
nhcllier or not there haa been pUural or 
lung injurj 

Complications Tlie com;)bi thon^ /i«» 
(1) massive coll Ipse of the iun» («»> pneu 
molhoriv (3) inlerslilia! or varj.iod »m 
ph>scma (4) hcmothoria (5) htiimrrlia^c 
into the lung (0) cmpvcma (7) tranunlic 
asphj'xta or cjanosia and (8) parahli ilnis 
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n sixerelv truslicd rhc«t is aJwavs grave 
dtirin^ the fir-»l few da\« nfler tin iiipirv 
Trcnlmenl — Tn ca>>ts of sevtre injnru*' 
of the chest with iiiiiltipli friiliircs of the 
nb*. the gtnird tondilion of the patinil 
should bt considered first and sur^,ical '■IicK-k 
should be fouiliitcd TJic patient improve* 
faster js more comforlahle and breathe* 
easier if kept m a silting or ««niisiilmc 
po-<}iton J/mrphmc ‘■ho/iMhccttm 

to keep hull quid T altrinl iieal sliould be 
apptud III siiirteient amounts to bring tin 
bociv temperature to normal 

If talcn**ive miiUi|ile fractures of the ribs 
are pr('>ent ind the side of the chest is eavtel 



Fig 300 — Focnlfn ograni *! omi g fnirlures of Uc f»er Ivvcr ntn lall) l! » lyp<* of frnriorf can l>' 
trvat fl n th f mjele tonzonUl (trap{ ng 


Prognosi-s — rracture of a rib pneluallv 
nlvvajs heals despite the fact lint it is not 
possible to irnrnobfhze ibefnginenis If the 
fragments arc elisplnccd hcilm^ l^k^^ place 
with deformilv and not infrcqucntlv s\no> 
tosis mav occur betveton t«o or mon ribs 
In spile of the dcforniitj th(_ fiindional re- 
sult IS praclicallv alwavs good The general 
prognosn dcpentls on the scveritv of tlm in 
jtirv ineliiding nnv complications nliieh 
ma\ an e and the general condition of the 
patient In oleler persons the prognosi* !•* less 
favorable tlian m the voting bct.iusr the 
former are more apt to succ\tmb to re*ptra 
lorv infections TJie prognosis in the cast of 


III sirappmi. with adhesive tape is nsiiallv 
Idle avouhal since it serves In inrrea« the 
pain nnd rrspiratorv di'lrcss It i* nlwav*- 
a cooel ndc to remove the strapping tmnuali 
nlrlv if the patient 1 lint nion nunforlibl 
nnd if the general eon htion is not beltir 
after the ndiic'ive lni»e has licen applied In 
such casts no elri*'inc nl nil or a Iicavv 
miislin swathe or clastic stockinet bandage 
mas Iw usmI 

Afo<l patients with a simple or minor inul 
liple fncliire of th rib< nrr mnn comfort 
ibis, and do l«tt«r if the cbnl is «lrappftl 
flic 310) 1 his i< partieiihrU true of frac 
lures Iiclow the fourth nli In frarlnrs*s of 
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the upper four ribs, healing progresses al- 
most as well without strapping, and some- 
times the patient is more comfortable. In 
certain fractures of the upper ribs, vertical 
strapping over the shoulder and donn the 


old tape should, if possible, be left on fof 
ten daj's or t«o ivecks, since early rcmo\al 
and rcapplication not only cause pain aiul 
discomfort to the patient, but also result it* 
increased irritation of the skin. At the cml 


\V_ - . ^roM€.nrlt>i 

if I 



rin SIO — Str&ppmj: rib^ h«ci lli« skin i$ (rn«l«r it is better to bandage Uie entire chest licblly in exlislabon * 


Hg 311 — Front ami back views (a and 6) showing the vcrtiril tnclhnd ot strapping Tor fractures of the nPK’’ 
four nbst 


back may be of distinct adsantage to the 
patient’s comfort (Fig. 311). 

At the end of four or five dajs. if the 
chest has been strapped, the adhesive tape 
will has c become loose and rather inefficient. 
It should be reinforced by fresh tape over 
the old, applied in the same manner. The 


of ten days or two weeks it nill prohahlj 
be necessary to remove the tape. This should 
not, however, be done until it is ncccs^arj’ 

• Ctinstophcr* Minor Surgery, Vi. B SaunHcr* Co-. 
PoWinhcrs 

tKcy and Conwell Tlie >f3nagcnienl of FraHoirt, 
Dislocations and Sprains, C V. Xfwby Co, rubK'W" 
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New adliesnc tnpe sJjould be ipplicd in the 
same manner afler the skm Ins been nashed 
■with alcohol and ether At the end of from 
fourteen to nghlcen dajs strapping a\ill in 
most cases not bt ncces arj since the nbs 
«ill be fairly well immobilwed h\ callus and 
the patient will be more comfortable with 
out them In obese women with large pen 
duloiJs breasts it is iisuall} best to hold up 
the breasts with a tight brassiere or muslin 
Inndcr 

I K ACTunrs or tiif cost \l car til \gcs 

Iracturcs of the co^t d carlilagts Im I (o 
occur more frcipienlli in \ouiig luliill vhilt 
fractures of ribs occur more fri(|ii(iiil^ m 
pcr‘“Ons over thirla >iars of a^e Ont or 
more nbs inaj be scpinlcd froni tlun ear 


twii or attempted reduction the chest 
should be strapped bj cross strapping of 
adhesive tape 

rUACTURES or THE STERNUM 

Iracture of the sternum is a rare mjiirv 
It roaj occur as a result of direct aiolence 
as m blows on the front of the chest from 
crushing injuries or from hjpcrflction m 
juries such ns result m compression frac 
tiircs of the spine 

Patholog> —The nnjoritj of the frac 
turts occur m the bods of the bone (gladio 
lus) near Us jiinclion with the niamibrium 
The line of fracture is usually trans\crso, 
but It maj be oblique while serlital frac 
hins are almost unknown I^heii drsphee- 
intnt occurs the lower fragment is, usually 


Fig 



tilage at the costochondral junctions the 
cartilage ma\ be dislocated from its attach 
mont to the sternum or it maj bo broken 
across at anj point or two cartilages mas be 
separated from one another The ssmptoms 
are similar to those of n fracture of the rib 
cveept that the }oca]iTins symptoms point to 
a lesion in the area occupied bs the costal 
cartilage The lesion mas not be visible m 
the X rav picture 

If there is ob\ious dislocation with de 
formitj attempts maj be made to reduce 
the dislocation or displacement The patient 
inspires fully while the shoulders are dra'vn 
backward by assistants and the surgeon 
manipulates the displaced cartilage and by 
direct pressure attempts to restore the nor 
mal contour of the chest After the reduc 


displaced forward and its upper end over 
ndes the lower end of the upper fngment 
Diagnosis — ^'fhere is a history of injiirj 
to the chest with pain localized over the 
sternum A moderate amount of swelling is 
present and if displacement has occurred 
the swelling may be considerable The pa 
Uent tends to droop the head nnd shoiilhrs 
fonvard respiration is shallow and deep 

respiration and coughing or sneezing are ac 

companied by intense pam at the silcofiJje 
fracture On palpation it may be pos 
feel the displaced fragments and ile[<’rinme 
the di^phcemenl mobility of the frarmpnls 
may be observed during breathin? If j 
ture of the sternum without ^i^plvrmenus 
suspected the diagnosis can be 
by an x rav picture which shoiiMi^ tajj „ 
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in the lateral plane. It will show any dis- 
placement as well as the line of fracture. 

Prognosis. — The prognosis is good since 
these fractures arc through cancellous bone 



Hg 813 — Ad!tesi\e «lrc^$ing for froclure of the clav- 
icle Applicalion of adlmive strip 1 Tliu pulls the 
abouMcr back, aiding approximation of overlapped 
fragments The hand of the unln^oUed tide should 
temam on top of the hei«.l Ihrouglioul the whole period 
of the application of the dressing * 

and tend to heal rapidly. Even If the frac- 
ture heals witli overlapping, the functional 
prognosis is good, although there may be 
some visible deformity on the front of the 
chest. 



Fig SH — AdliesMC drcMing fur fracture of the rlav* 
icle Frit pad and adlirshe strip i bring appfird This 
ptt>ce<lure prevents sn exaggrrsted upward ralsplace- 
mrnt of the proximal fragment* 

Trcalmcnt.— If there is no displacement 
of the fragments, the p.nlienl shoiihl simply 
he placed in bed with a small pillow under 
his shoulders and a small sand bag on the 


front of Uic chest over the sternum. This 
position sltould be maintained for from two 
to three weeks, at the end of which time the 
patient may get up with a cross strapping 



Kg. S15— The cotton prevents cosptatioo of tie 
sLin surfaces and acts as a fulcrum to the ann aM 
strip 4 in relieving any overbppiog of the fragments.* 

o%cr a felt pad above the site of the frac- 
ture and a posterior figure of 8 bandage on 
the shoulder. 



Rg 310— ,\dhrM\r dnssing for fractiirr of the rhv- 
icle Adhesive strip 3 being applied This miie* li* 
arm and shoulder, Iherebr aiding fiirtlier apj'iou®*' 
Uoa of the dimnward miiplart-l distal fragment Cc*^- 
ton should always be appLed underneath tl*e elbiv 

When displacement and oxerriding of Ih** 
fragments are present, an attempt should 1^ 
made to reduce the displacement. This u 
* Conwell JA_M.A. OO. 
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nost sati'ifactorUj nccompli<liO(l if the pa« 
icnt is placed in a position of hi pcrcrten* 



Rg S17 — \iftiesiAe dressing for fracture of Uie «lavic(c 
Adhesive itnp 3 applied * 

sion in\ol\ln{» parlicuhrly tlic cerMc.tl ami 
upper thoracic spine. The amis should be 
placed above the head and the shoulders 



Fig 318— Adheshc dressing for fracture of tJie dav* 
icle. Adhesive strip 1 crossing the back obliauely 
around to the front of the cbest from the «nin>olv«l 
Side of tlie bad. and nxilH Tlie Irrniination of aiJ- 
hesive slnp 2 and the comnienremcnt of adhesive strip 
4 are shown The latter cross'^ horirontally across 
the bad., then across the lower third of the arm on 
tlie involved side and then around in front across Ibe 
forearm (see Fig SID) The posterior application ol 
slnp 3 IS also shown* 

drawn backward. If necess.iry. traction 
should be used with countcrtraclion on the 
feet. 
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With the patient in this position, the sur- 
geon should attempt by tIo^vn\^ard pressure 
on the upper end of the lower fragment to 
push it bickw.ard into its normal position 
If this IS ^ery painful the fractured area mat 
be anesthetized by infiltration with no\o- 
cain If it IS found to be impossible to reduce 
the displacement by the closed method, the 
fracture may be exposed (preferably under 
local anesthesia) and the depressed frag 
ment levered up into place, but this is not 
olwats necessary for a good functional re- 
sult The after-trc.atment is the same as that 
described for fractures of ribs 



Fig 319 — \dlitti\e ilrcs^ing for fracture of the 
ctnvicfe Tlie rompfeted dressing showing the elbow 
flexed with the fortnTm Bframst the chest and adhesive 
strip 4 lionzniilafly rroixing the arm and forearm end 
log at the point wltcrc it rornmcncetl Colton stiouM 
always be placed between (he stm surface and the 
odhesiie slnpx and (he forearm * 

FUACTURES OF THE CLAVICLE 
Etiology, — ^The claxlcle is one of the most 
frequently broken bones in the body, and 
statistics show that it is involved in from 5 
to 10 per cent of all fractures This is espe- 
cially true in childhood, when many of the 
fractures are incomplete and are often not 
recognized. The injury usually occurs as a 
result of a fall on the outstretched hand, 
elbow or shoulder, the latter being pushed 
-violently inward against the chest. 

Pathology. — ^The clavicle may be broken 
in any part. In the maj'orlty of cases the 
break occurs in the middle third just inter- 
nal to the attachment of the coracoid liga- 
ment (Fig 312). In adults the fracture line 
* ConweU JA3IA 00 
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IS tisunlly obhque but it maj ^arJ from 
transverse to almost longitudinal ami maj 
take almost anj direction In older persons 
the bone is often comminuted Complete 
fracture of the lione results in shortening 
uith overriding of the fragments the «lioul 
der drops downward forward and inward 
and the outer fragment goes with the shoul 
der The sternomastoid muscle tends to pull 
the inner fragment upward and backward 
but its displaceinenl is limited bj the costo 
clavicular ligament ^Micn the outer third of 
the clavicle is fractured the lesion is ttsualh 
a transverse break and as the outer frag 
ment is lived to the acromion and the inner 
fragment is bound to the coracoid there is 
little displacement unless this ligament is 
ruptured but the scapula maj swing for 
ward and cause an angular dcformilj at the 
site of the fracture 



I ig S'*©— Z'mmrr 


In children with incomplete fractures there 
mav be no displacement and the hislorv 
maj be indefinite it simply having been 
noted bv the parents that the child com 
plained of pain or cried when lifted bv the 
arm and did not use the arm normallv Ihe 
shoulder mav be normal to inspection but 
the child will usualH be unable to raise the 
affoclcd arm above the level of the shoulder 
and iKiinl tenderness mav be elicited at the 
site of the fracture There maj be sbcht 
swelling over the fracture and the diagnous 
can be confirmed bv roentgenograms or 
some dajs later b\ the presence of a small 
amount of callus at the site of the fracture 
Treatment — ^Thc object of treatment is 
to obtain a satisfaclorv functional ami cos 
mctic result to make the patient comfort 
able and to restrict his activitv as little as 
nccessarv In grecnslick fractures in cliil 



Diagnosis — The patient assumes a char 
aclenstic altitude with the limb on the af 
fccled side supported bv the other hand the 
head is inclined to the affected side with the 
chin rotated to the opposite side to release 
the tension of the sternomastoid mu'cle on 
the inner fragment On inspection the shoul 
der is found to be normal in contour but it 
IS lower than the one on the other side 
slightlv closer to the midline of the body 
and displaced slightiv forward On palpation 
tenderness is noted over the site of the frac 
lure and it is frequenllv possible to feel the 
prominent outer end of the inner fragment 
beneath the skin In fractures without over 
Tiding or displacement the historj of injury 
followed bj disability m the arm and the 
location of the pain and point tenderness 
are usually sufficient to establish a diagnosis 


dren the clav icle is bowed forward and since 
the deformitv tends to persist it should be 
corrected This can be accomplished vnth 
the patient in the recumbent position bj 
pressing backward at the apex of the de- 
formitv A general anesthetic is administered 
and the deformitv is corrected Conwells 
dressing (Figs SlS-319) the modified ^el 
poau dressing or the posterior figure of 8 
bandage is simple comfortable and adequate 
and will suffice as a dressing m these cases 
In fractures with slight displacement m 
patients of any age except tho*e who arc 
quite fat or verv old and feeble the adhesive 
dressing of Conwell is as comfortable and 
efficient as any It should be worn for from 
three to five weeks followed bj a sling for 
two weeks The clavicular cross (Fig S^O) 
IS favored bv manj competent surgeons for 
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this type of case, but it is difficult to make 
comfortable if it is niiplied ti^Iitla enough 
to be efficient In cases of fracture m fit or 
senile patients the axillarj pad swathe and 
slim? arc useful This dressing is not \cry 
efficient but it can be made fairly comfort 
able and gives a good function il and tisualiv 
a good cosmetic result It should be worn 
for from three to fi\e weeks followed b\ a 
slmgfor two weeks In fractures with marked 
displacement m an\ ti pc of patient or frac 
lures with mild or moderate displac* ment 
in \oung girls or women in whom a good 
cosmetic result IS of importance neumi luj 
with lateral traction is the method of fhoice 
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Treatment — As there is little tendeiici 
for the fragment to be displaced all tint h 
nece«ar% is to make the patient as com 
fortabic as po«sible until the bone In', 
healed I Jus is accomplished bj immohiliring 
the shoulder and the ’^oft parts over the 
scapula with an adequate cribS cross strap 
ping with adhesive tape over the scapula 
bj fastening the arm to the chest with a pad 
placed m the aailla and bj emplovjng a sling 
for the wrist Punclion is gndiiallv resuuud 
about four weeks after the inpin and com 
plete recovery is iisinlb obtained 
B Tractures of the Spine of (he Scap 
ula — ^Tlicse fractures arc practicallv ilw ivs 



J.yr S^^l.—Cap»f}}s hleTMi Ifflstioji fran <■ (or treal ng (rad irm of U c eJav tic sternum Btapuln nt 1 up|)er c» 
Itvm li »1 ea twdion on U c Iwd is in 1 ralcJ 


(Eiq ^21) This wiH reduce practjcallj anv 
displacement and assure an almost perfect 
result in almost everv case 

FRACTURES OF THE SC\PUIA 
A Fractures of the Bod^ — Diagnosis is 
made from the htslorv of an mjurv either 
directlj over the bone or indirecll> from 
force transmitted through the humerus fol 
lowed bv local pain swelling tenderness and 
usunlh an mabilitv to raise the arm full' 
on the affected side There is tenderness 
over the scapula Fracture of the scapula 
maj be overlooked or ignored bccau'c of 
the gravilj of other injuries and the ac 
compammg shock surgical emphvsema or 
pneumothorax 


the result of dircrt violence and arc nsinllv 
accompanied b\ a cniuminiiled fracture of 
the IkkIv of the scapula The diagnosis is cs 
tablislicd bv the local tenderness and swell- 
ing with a palpable cliangc m contour ami 
the abibtj to detect loose fragments or fabo 
motion There is little tendency to displace- 
mint but false luolion and crepitus mav be 
i.hcil«l 

Treatment — Tii these injiirns al«o there 
IS little or no tendenev to displacement of 
the fragments and Ihev are treated exactiv 
as arc fractures of the IkmIv of the bone 

C Fractures of the Acromion — Bv 
careful palpation along the outer portion of 
the spine the fncliirc line can he fell as an 
irregular'*' *1"' bonr. nr tnnnlri) !>\ llir 
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presence of point tenderness Ffllse motion 
niaj be oblnincil b^ nmnipiihtnig the ncro 
niion or b\ ptislunp upward on the humerus 
while the scapiih fi'ctd \\ hen tin fracture 
IS lalcrnl to the ncromioch\icuHr joint there 
IS little tendencj for displncomeiit of the 
small free fragment and a diagnosis must he 
based on the point tenderness and the abil 
ity to produce false motion of the lip of the 
acromion UsualK the small dclachid frng 
mtnl cannot be palpated and an \ raj cx 
animation is neccssars before the diagnosis 
IS made 

Treatment — In fractures through the base 
without displacement and in those instances 
in which the fracture line lies lateral to the 
ncromiocIn\icular joint the tiji of llic process 


arm is abducted or aclis clj adducted ngaiusl 
rtsistnncc I alst motion and trcpilus can 
not nlwnvs he obt lineal 

Treatment — V conscnient and cfiicicnt 
method of trcalimnl is to place a pad of 
saddlers felt 5 uitlus m diameter and ly 
inches thick oscr the fractured process 
Tills IS held in place b% a strip of adliesuo 
tape T inches wide which is started on Ihc 
posterolateral aspect of the sliouhhr and 
piilhd forward and downw ard across the p id 
and fastened around tlic opposite side of the 
chest After the axilla is p idiled and the 
chest prolectetl b\ a circular bandage the 
hand on the afTictcd side is then plaecfl on 
the opposite shoulder and immobiliml in 
the tliird and fourth strips of Conwells ad 



being detached a criss cross strapping should 
be applied over the deltoid mu«clc m such a 
manner that the adhesive tape vrhich is 
pulled from below upward lends to force 
the fragment hack m place The arm is then 
immobilized bj a circular swathe and sling 
as in fractures of the bode In fractures 
through the base of the acromion or through 
the acromioclavicular joint with flattening 
of the shoulder and dropping down of the 
detached fragment the condition is similar 
to an acromioclavicular lesion and the acro- 
mioclavicular adhesive dressing should be 
applied 

D Tractures of the Coracoid Process — 
The symptoms are swelling and tenderness 
ov er the process and localized pam when the 


litsivc dressing or in a Velpeau bandage 
This dressing is worn for about three weeks 
and then the arm is earned in a sling for 
two weeks longer 

F Fractures of the Surgical Neck and 
Glenoid Cavity — Diagnosis — In a tj-pical 
case of fracture of the neck of the scapula 
with tearing of the ligaments and marked 
displacement the lesion somewhat resem 
blcs that of a dislocation of the shoulder 
except that there is no fixation of the upper 
cxlrcmitv There is total mabilitv to use the 
arm Passive motion is not restricted hv 
means of a push upward on the elbow the 
deformitv can be reduced and crepitus niav 
be obtained 

In fractures of the neck or glenoid m 
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which the ligaments remain intact the dtag 
nosis IS more difneult Swelling and lender 
ness of the shoulder and prominence of the 
acromion are noted In a fracture of the 
neck of the scapula if the inferior angle and 
bod> of the bone js grasped with one hand 
and the upper end of the humerus and cora 
cold process with the other false motion 
and crepitus maj be demonstrated b\ ma 
fiipuhting one part of the bone while the 
other IS immobilized Tractures of the glen 
Old are to be suspected when pain and crep 
ilus are elicited on slight rotation of the 
humerus An x ^a^ picture should alwa\s be 
taken if possible in cases of injur\ to the 
houlder 



Fig 323 — Tipe of nmtulntory tlmsng wl ch is use- 
ful for treat n" ncron ocla\ iculsr «epan»l ons * 

Treatment— Jn Simple fractures through 
the neck of the scapula with rclaliteh little 
damage to the ligaments with onij «h 2 ht 
downward displacement of the shoulder 
joint and with no mvoUement of the f,lcnoid 
catitv a most satisfactory method of treat 
ment is a slight modification of the acromio 
clavicular adhesite dressing In fractures of 
the neck with considerable damage to Uie 
ligaments and downward displacement of 
the shoulder but no damage to the glenoid 
cavity an adhesive dressing should be tried 
but the results should be carcfullv checked 

•Key and Conwell Tic Alonawnipnl of Fractures 
Dsloealiona and ‘ipnws C \ Co P Mihcw 
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bj X raj pictures and if the position of the 
fragments is not sitisfaclorj the patient 
should i»c treated in recumbency with lat 
eral traction If the fracture line laiohes 
the glenoid cavitv and if comminution and 
separation of the fragments are present the 
frtctiire must be treated with traction and 
with the arm m abduction preferabh vnth 
the patient recumbent The traction tends 
to puli the fragments of the glenoid cavitv 
back into position and hold them there 
Prognosis — In fractures of the neck which 
do not involve the glenoid cavilj a normal 
condition of the shoulder may be expected 
m three months unless there is severe dam 
age to the soft parts and traumatic arthritis 
or penart/irjfis efev e/ops T/iese maj pro 
long the disabilitv indefinitely 
111 fractures of the glenoid cavitj without 
displacement a practicallv normal shoulder 
IS usuailj obtained If the bone is com 
minuted there is apt to be more or less lim 
itation of motion together with occasional 
twinges of pam from time to time especially 
during changes of weather 

If PiVRLr COVVVBLL 

TRACTURES OP THE UPPER ARM 
Success m the treatment of a fracture of 
the upper arm is largely dependent on the 
following considerations 

1 A careful jet rapid preliminary cxnmi 
nation of the patient must be made in order 
to ascertain not onlj the location and extent 
of the fracture of the upper extremitj but 
the degree of injurj to the soft tissues the 
signs of associated pathologic conditions 
elsewhere and the presence or absence of 
shock 

2 The surgeon must be able to evaluate 
quicUv the importance of these physical 
findings and considering the patients age 
occupation and «ocnl status to decide hovy 
strenuous an effort should be made to bring 
about an accurate alignment of the broken 
bone and whether in the attainment of this 
end con^trvativc or radical (operative) 
methods of treatment «ihould be employed 

In the reduction of the fracture it must 
be borne in miml that the position of the 
bone fragments is dependent on two factors 
the direction and degree of the force causing 
the injury and the effect of pull on the mus 
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humerus (Fig C) occs-ionaUv met the lon^^ di_lal out being puUed inward b\ 

with m a child or roung aduIU and it haa the strong action of the pectoralis mnjor 
been cmphasizetl br Howard and Eloea'O’ latLsimus dor«i and teres major and up- 
that m the «econd decade of life it par ward b^ lie long head of the triceps and 
ticularly prone to occur becaU'C at that coracobracbiah muscles Clinicillj one ob 
period the epIpb^ eal line i_ the weakest «cr\es great spelling just below the shoul 
pomt ID the upper third of the bone The der i de\nlion inward of the axis of the 
mecliani m of lU production is similar to arm crepitation on moiemcnl of the shaft 
that for fracture through the sulcal neck and failure of rotation of tlie head of the 
(Fig bia D) and the clinical manife«ta bone Not mfreqnentU the upper cud of 
tions seldom allow a differentiation to be the lower fnj,mcnt can be palpated with iLc 

made without the aid of an i ra\ picture finders in the axilh 

In the treatment it mu t be remembered As to the treatment in these cases a great 
that accurate anatomical contact IS of para deal of contro\ers% has arisen as to the 


mount importance because one i dealine 
with the epipli' i-' which unites la t and an 
incomplete r^uclion mar rc'Ull in a notice- 
able disturbance m the crowth of the bone 
If the condition u treated carlr enou'-h iMs 
I u uallv accompli hed without much dim 
cuU\ ba traction under arc'thc'ia with di 
reel prelim on tht upp<r end of the Ion« 
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: proper course to pursue JJohler and mo t 
i oti er surgeons take the stand that reduction 
• tan he satisfactonh made bj abduction of 
the arm to 45 degrees and traction in the 
line of the upper arm this position bcint, 
maintained during the necessarj period of 
tone repair (from eight to twelve weeks) 
cither b\ a properh applied aeroplane splint 
if the patient is ambulatory or a Tiiomas 
splint with adlicsivc tape traction jf the 
patient is kept in bed Howard and Eloever 
on the other hand after a long senes of « 
perimcnls with fractures artiflcialK pro- 
duced on the cadaver and as a result of 
wide clinical experience take the position 
that tJic short upper bone fragmint in ll e«e 
injuries IS scarcclv abducted at all beeati e 
of the splinting action of the long tci lo 
of the biceps (when intact) and the untoiai 
portion of the periosteum (Fig 324 C and 
D) The use of local anesthesia reduction 
bj downward traction m line with the upper 
fragment and immobilization bv means of an 
amblllator^ tv pc of splint with the upper 
arm close to the bodv has been very suc- 
cessful in their liands The abducted posi 
tion of the arm has one great advantage 
namelj that it relaxes the great muscles 
about the shoulder and preserves the i>osi 
lion lint !•> the most difficult to regain after 
the arm has been close to the side for a long 


ictures of (he shaft of the hii 
mprismg about one half of all frac* 
Uk upper arm offer manj inter 
,-ob?oms bccaii c of the wide varn 
in patliolof'v, the likelihood of involve- 
t of the njusculospiril nerve and the 
biiilx of dclaved or non union D reel 
rather than mdirref xiolence is rt«pon 
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portion of the capsule of the jomt There is 
sc\crc brui‘5ing of the muscles great effusion 
of blood over n hrge area and consequentlj 
mucli spelling about the sliouldtr and up 
per arm The ircciiment m such a case pre- 
sents a major problem and often tates the 
abditj and judgment of the surgeon Though 
Bolder has stated that he has been almost 
timformlv successful m the reduction of the 
head b\ manipulation under local ane tl e 
sia most surgeons feel that without open 
operation it is rarch po«silile to overcome, 
this displacement of the head md I rig 
about satisfactorj contact through the frie 


mg blow nnd occasionallj it is pulled loose 
bv severe nuisclc violence The signs of in 
jurj are manifest bv local tenderness and 
sveelling beneath the acromion process in 
abilitv of the patient to rotate the upper 
arm outirarelli and sometimes bj actual 
palpation of the displaced fragment The 
diagnosis must be verified by a: raj pictures 
taken at the proper angle (Pig S’o A) 
The treatmet t of these injuries has for its 
object an accurate contact of tic broken 
surfaces m order to proser\c the function 
of rotation prevent excessive callus forma 
tion and obviate a permanently painful 
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ture Ime The alignment of the bone how 
ever secured must be maintained vmIIi the 
arm in the abducted position either by 
means of a plaster cast or a suitable triclion 
apparatus fora period of from eight to twelve 
weeks A gradual change m the angle of ab 
duction and the earlj u&e of active motion 
will do much to preserve the range of mo 


shoulder Its success is largclv dependent 
therefore on the absence of an a««ociatcd 
dislocation because if n dislocation is pres 
ent the correct position of the arm during 
the period of bone rej air (abduction and 
external rotation) is not favorable for heal 
ing of a tear m the inferior portion of the 
joint capsule and must be modified to meet 
these conditions In rare instances m whicli 
very accurate hncUon of the shoulder I'j 
of great importance (i e of a baseball 
pitcher) open operation mav be indicated 
after conservative measures have failed 
4 Separation of the upper eptpl yeit of the 
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clcs which in«crt on the provimnl nnd ilislnl 
(ngmculs One would he wise in obserMOg 
the cirdiml principle that the fragment 
which can be controllcil (dislal) must be 
placed and maintained in line w lUu and in 
contact with if possible the fragment o\cr 
which the surgeon can have little or perhaps 
no control (proximal) 

4 In the effort to accomplish this objee 
ti\e the trauma will be minimizwl if the pa 
tient IS seen earU before the swelling of the 
«oft parts has made palpation of the bonj 
landmarks difiicult ^^orco^c^ the tape of 
apparatus to bt cmploved for traction and 
immobilization must be determined m the 
Iiglit of the patient s age his general cotidi 


tuberosities iciihout tnucfi proTt displnee 
ment are \crv frequentU seen The\ occur 
particularlv in clcIcrK persons with brittle 
bones and arc the result of a slight fall on 
cither the elbow or the arm m the abdncl«l 
position There is consuUrablc swelling 
about the shoulder pain on movement and 
local tenderness on palpation Because of 
the frequent impaction the head is apt to 
rotate with the shaft and no crepitation mav 
be fell Conservatism in treatment is the 
wise policv ns the bone will readih unite 
and fair use of the sltouldcr mav he pre- 
scrvcil if a simple sling is worn or if the arm 
IS abducted for two or three weeks in a coili 
foriabic aeroplane spine I have U'cd the 
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tion and the extent of bruising or laceration 
of the soft parts the surgeon keeping m 
mind the ncccssilv for the preservation of 
the paliciit s general health and the use of 
active motion of the cxlrcmtls as carlj as is 
consistent with safetj 

5 And lastU important as is the «clcc 
tion of the proper Ivpe of apparatus it is 
siirjnssed m importance bv the manner in 
which the apparatus is applied and the elailv 
attention paid to it b\ the attending sur 
gcon 

A Fractures of the upper end of the 
liiimrnis present thonisehcs clinicallv in one 
of four wavs 

1 fractures tfrou/h the head and ana 
fonurof neck info the cancellous area of the 


wide clastic tclra bandage in conjunction 
with the sling and have found it most satis- 
faclorv It IS verv important that this Ian 
dage and sling be removed once each work 
so llial the skm can be earefidlv waslictl 
with soap and vMter nnd all crcviccs pow 
dcrcil with talc Active movements at the 
shoulder and elbow arc begun verv carlv 
9 SeicTP fracture dislocations of the up 
per end of the bone arc rare accidents oc 
cumng as a rule m strong laboring men a? a 
result of a fall from a height on the ibihirte 1 
arm (Fig 3® I F nnd I) The head of Ih^ 
!>one mi% bt sheared off clcaiilv a(ro«s tic 
anatomical neck bv impingimciil again't 
the lovicr margin of the gicnoi 1 (Specil) 

It IS driven through the tear in the inferior 
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portion of the cip'^ule of the joint There is 
se\crc bruising of the muscles great cffiiston 
of blood o^c^ a large area and consequently 
much sn tiling about llic shoulder and up 
per arm The treatment m stieh a ease pro 
scnls a major problem and often taxes the 
abilila and judgment of the surgeon Though 
Bolder has stilcd that he has bten almost 
umfonnlv sutetssful m the reduction of the 
head b\ manipulation under lord anisthc 
«ia most surgeons feel that without open 
operation it is rarcK possible to overcome 
this displacement of the head and bring 
about sitisfaclory cont irt through the frac 


ing blow and occasionally it is pulled loose 
b> sex ere muscle xiolence The signs of in 
jur 3 arc manifest b\ local tenderness and 
swelling beneath the acromion process in 
abilit> of the pitient to rotate the upper 
arm oiitxvardlj and sometimes b\ actual 
palpation of the displaced fragment The 
diagnosis must be aerified hi \ rav pictures 
taken at the proper angle (Eu, A) 
The treatment of these injuries has for its 
object an accurate contact of the broken 
surfaces in order to preserve the function 
of rotation prevent excessive callus formi 
tion and obviate a permanently painful 



turc line The alignment of the bone how 
ever secured must be maintained with the 
arm m the abducted position either by 
means of a plaster cast or a suitable inclion 
apparatus for a period of from eight to twelve 
weeks A gradual change m the angle of nb 
dnction and the carU use of active motion 
will do much to preserve the range of mo 
bihtv at the shoulder joint 

3 The greater iuberositij of tJie humerus 
forming the bonj prominence of the shoul 
der may be broken off m several wavs It 
occurs usually during a dislocation of the 
joint sometimes it is chipped off bv a glanc 


shoulder Its success is largely dependent 
therefore on the absence of an associated 
dislocation because if a dislocation is pres 
ent the correct position of the arm dunng 
the pcnotl of I one repair (abduction md 
external rotation) is not favorable for heal 
mg of a tear m the inferior portion of the 
joint capsule and must be modified to meet 
these conditions In rare instances in «hieh 
very accurate function of the shoulder is 
of great importance (i e of a ba«ch,ji 
pitcher) open operation mav be inii^^ipfj 
after conservative measures have fa id 
4 Separation of the upper epip/iyjiof the 
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liumtrus (Fig 325 C) is occisionillj met 
iMth m n cliilcl or ^ouiig adult nnd it has 
been cmplnsized b> Howard and Lloesscr 
tliit in the 'ccond decide of life it is par 
ticulirlj prone to occur because it that 
period the cpiph^seil line is the weakest 
point in the upper third of the bone The 
mcclnnism of its production is similar to 
that for fracture through the surgical neck 
(Fig D) nnd the clinical manifesla 

tions seldom allow a differentiation to be 
made without the aid of an x raj picture 
In the treatment it must be remembered 
tint accurate anatomical contact is of para 
mount importance because one is dealing 
with the eptplnsis which unites last nnd an 
incomplete reduction ma\ result m a notice 
d)le disturbance in the growth of the bone 
If the condition is treated carK enough this 
IS iisualK accomplished without much diffi 
cult> bj traction under anesthesia with di 
red pressure on the upper end of the long 
fragment and during the maneuver one ma\ 
ncluallv feel the upper end of the shaft slip 
back into place Once the separation is prop 
crly reduced and checked willi the x ra\ 
picture tlic natural concavitj of the under 
surface of the epiphvsis lends to prevent 
anj change of position during the rather 
brief period of bone repair (from four to si\ 
weeks with the arm abducted m a plaster 
cast or Thomas splint) Miduction ninv be 
necessary to maintain the position of the 
fragments 

B Fractures through the surgical neck 
o1 humerus the portion ol the hone he 
tween the tuberosities and the attachment 
of the pcctoralis major muscle assume a role 
of major importance bctausc of their great 
frcqiicncj and the difficulties that sometimes 
nccompain their treatment Thev arc seen 
in children and voung adults parliciilarlv 
rarelv in those of advanced vears In tie 
report of a scries of 500 con«oculiv c fracture*, 
of the humerus published b\ Cubbms and 
Scudcri 15t were through the surgical neck 
The mechanism of production is almo t in 
variablv a fall on the abducted arm the 
force being insufficient to produce a disloca 
lion of the head The displacement of the 
fragments except in rare cases with impac 
lion IS usualK quite characteristic {Fig 
S®l V nnd B) the short upper one being 
abductcil bv the supraspinatus muscle and 


the long distal one being pulled inward bv 
the strong action of the pcclorahs major 
1atissimu» dorsi and teres major and up 
ward bv the long he id of the triceps and 
coracobrichi ills muscles CImicallj one ob 
serves great swelling just below the shoiil 
der a dcviition inward of the axis of the 
ann crepitation on movement of the s}|.ifi 
and failure of rotation of tiie head of the 
bone Not infrciiuentlv the upper end ol 
the lower frat,mcnt can be palpated vvith the 
fingers m the axilla 

As to the tnatment in these cases a great 
deal of conlrovcrsv has arisen as to Iht 
proper course to pursue Bohler and rno t 
other surgeons take the stand that reduction 
can l>c sail ficlonlv made bj abduction ol 
the arm to 4 j degrees and traction m the 
tine of the upper arm this position bcin^ 
mamlaincel during the nccessarj period of 
hone rcjiair (from eight to twelve weeks) 
either bv a properly applied aeroplane splint 
if the patient is ambuhlory or a Thomas 
sphnl wilh adhesive tape traction il Ihe 
patient is kepi m bed Howard and Elocs cr 
on the other Intul after a long senes of ex 
ponments with fractures artificiallv pro* 
dneed on the cadaver and as a result of 
wide clinical experience take the position 
that the sliort upper bone fragment m these 
injuries is scarccK abducted al all because 
of the splinting action of the long tendon 
of the biceps (when intact) and the unlnrn 
portion of the periosteum (Fig 3*4 C and 
D) The use of local anesthesia rcKluclion 
In downward Irnclion in hne with the U| per 
fragment nnd immobilization bv means of an 
nmbulalorv tvpe of splint wilb the upper 
arm close to the bodv has been very suc- 
cessful m their hands The abducted po«i 
tion of the arm has one great advant igc 
nanielv that it relaxes the gre it mu'clc* 
about the shoulder nnd preserves the posi 
tioii that is the mo't difficult to regain after 
the arm has been close to the side for a long 
lime 

C Fractures of the shaft of the hu 
mcnis comprising about one half of nil fnc 
lures of the upper arm offer many mtir- 
csting problems because of the wide vana 
tion in patliologv the likelihood of involve 
mcnl of Ihe mu>icnlo''piral nerve and the 
possiluhtx of dolnved or non union Direct 
force rather tlian indirect violence is resp<jn 



501 


rjlACTUKKS or THE Uri'EK AllM 


Mblc for most fmclnrts throopli the shifl. 
The fracture ma> be simple or compound, 
transxcrsc, oblique, spiral or comminuted. 
The soft parts ma\ be intact or bnilli, tom, 
nmJ ofitn ttuity pieces of JcaiJ are present 
Jt must itoi be forgotten, «l<o, Ih.il tin shaft 
of the Iwne is a fisorile site for liont cjsl 
fl'ip. Vi-iH, 1' and D, nirlastalie cnrcinoma 
(Tip. ysO, C), «arionn and o^tooinjelitis, 
and nn\ one of these ma\ predispo*t to the 
so-called “spontnmous fracture” bj \irj 
little force. The depree of displatcnu nt is 
determined InrpeK fi^ tlie nmmmt of lom- 
nnniittnn. the direclton of tin bn nkiiip forte 
the cflfct of mii'-ele pnl) but i rtihir 


Irajing cvacll^ the fracture bne and the dc- 
jjree of comminution Of greatest importance 
H the evidence of concomitant injury of the 
iiugfiboring large vessels and nerves, and it 
cannot be too strongly emphasized that in 
the preJiininarj examination of the extrem- 
ilj, note must be made of the presence or 
absence of wnsl drop, for if tins is first ob 
served after reduction has been made, an 
cmkarrassing controversj may arise as to 
llic cause of Its production The musculo 
<pirnl nerve hugs llie bone very closely as it 
pa«*>cx spirailj along the middle third of the 
bone (I'lg 327) and nmj be bruised or torn 
b.v the force of impict, by the sharp edges of 
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typical dislocalion of fragmonts iisuallv pre- 
sents itself, depending on whether the break 
is above or below the inverlion of the del- 
toid mu'iclc. In the former instance, the 
proximal fragment v'iH be drawn toward the 
bodv by Ibr pctlorobs major, lati'sunus 
dor«i and teres nnjor; in the latter instance 
it will be directcil outward by the strong 
abducting force of the dcUold muscle Al^ 
nornml mobility is iisuallv outspoken, and 
there is crepitation link*.*- inlerpoviljon of 
soft parts exists. 

The (hrtgnosh of these injuries is verv 
easy, because the deformitv is evident and 
the roentgenogram is onlv of value in pnr- 


the broken fragments or during the manipu- 
lation incident (o reduction, producing in 
either ease a partial or complete paralysis, 
as evidenced by a wTist drop and inabilil> 
to extend the provlnnl row of phalanges All 
efforts al reduction therefote must be car- 
rie«l out as gcntlv as possible, in the hope 
that the periosteum along the back of the 
shaft will remain intact, not only to serve 
as a splint for the bone (as pointed out by 
Ciibbins) but also as a protection for the 
nerve If open operation is necessary, the 
IKisllion of this nerve should be constantiv 
kept in mind. 

Tlic irenimevt of fnetiires of the shaft 
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humerus (Fig 325 C) is occisionalli met 
\Mth in a child or joung adult and it has 
been emphasized bj Howard and Eloesser 
that in the second decade of life it is par 
licularly prone to occur because at that 
period the epiphjseal line is the weakest 
point in the upper third of the bone The 
mechanism of its production is similar to 
that for fracture through the surgical neck 
(Fig 325 D) and the clinical manifesla 
tions seldom allow a differentiation to be 
made without the aid of an \ ra\ picture 
In the treatinent it must be reraembered 
that accurate an itomical contact is of para 
mount importance because one is dealing 
ivith the epiphjsis which unites last and an 
incomplete reduction maj result in a notice 
able disturbance in the growth of the bone 
If the condition is treated carlj enough this 
is usually accomplished without mxich difli 
cultj by traction under anesthesia with di 
reel pressure on the upper end of the long 
fragment and during the maneuver one maj 
actualh feel the upper end of the shaft slip 
back into place Once the separation is prop 
erlj reduced and checked with the \ ra\ 
picture the natural concaMl> of the under 
surface of the epiplijsis lends to present 
nn> change of position during the rather 
brief period of bone repair (from four to si\ 
weeks with the arm abducted in a plaster 
cast or Thomas splint) Abduction maj be 
necessari to maintain the position of the 
fragments 

B Fractures through the surgical neck 
of the humerus the portion of the bone be- 
tween the tuberosities and the attachment 
of the pecloralis major mu«clc assume a role 
of major importance because of their great 
frequency and the difficulties that sometimes 
accompany Ihcir treatment Thej ate seen 
m children and joung adults particular^ 
rnreh in those of advanced \cars In the 
report of a senes of 500 consecutn e fractures 
of the humerus published bj Ciibbiiis and 
Scuden 15t were through the surgical neck 
The mechanism of production is almost in 
sanabK a fall on the abducted arm the 
force being insunicient to produce a dislocn 
lion of the head The displacement of the 
fragments except in rare cases with impac 
lion IS usualh quite characteristic (Fig 
32-t V and B) the short upper one being 
abducted b\ the supraspinatus mii«clc and 


the long distal one being pulled inward b\ 
the strong action of the pcctorahs major 
latissimus dorsi and teres major and up 
ward bj the IoHj, licad of the triceps and 
coracobraehialis muscles Chmcallj one oh 
serves great swelling just below the shoul 
dcr i deviation inward of the a\is of the 
arm crepitation on movement of the shaft 
and failure of rotation of the head of the 
bone Not infreqiicntls the upper end of 
the lower fragment can be palpated with the 
fingers in the axilla 

As to the treatment m these cases a gnat 
deal of controversj has arisen as to llu 
proper course to pursue Bolder and mod 
oilier surgeons take the stand that reduction 
can be satisfactonh made by abduction of 
llie arm to 4o degrees and traction m the 
line of the upper arm this pdsition being 
mamlaincd during the necessary period of 
hone repair (from eight to twelve weeks) 
cither b\ a properh applied aeroplane splint 
if Ihc patient is ambulatory or a Thomas 
splint with adhesive tape traction if the 
palienl is kept in bed Howard and Eloossc; 
on the other hand after a long senes of ex 
penments with fractures artificialiv pro 
diiced on the cadaver and ns a result of 
wide clinical expencnce take the position 
that Ihc short upper bone fragment in these 
injuries IS scarceK abducted at all bccaus 
of the splinting action of the long tendoi 
of the biceps (when intact) and the iinlorn 
portion of the periosteum (Fig 324 C and 
D) The use of local anesthesia reduction 
bv downward traction m line with the upper 
fragment and immobilization bv means of an 
ambulatory t\pe of splint with the upper 
arm close to the bod^ has hoen very sue 
cessfu! in their hands The abducted posi 
lion of the arm has one great advantage 
innielv that it relaxes the great muvcle« 
about the shoulder and preserves the po i 
lion that IS the most difficult to regain after 
the arm has been close to the side for a long 
time 

C Fractures of the shaft of the h« 
mcrus comprising about one half of all fmc 
lures of the upper arm offer manj inter 
csling prohlems because of tlic wide vnfn* 
lion in pathologv the likelihood of involve- 
ment of the musciilospinl nerve and tho 
possibihtv of delnved or non union Dirtct 
force rather than indirect violence is respun 
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sible for most fractures through the sliafl 
The fracture may he situple or comiwund, 
tmnsMrsc, olilirjue, spiral or cominmulcd 
The soft parts mnj he intact or hulls lorn, 
anil oflin imn> j)uct> of h.ul are present. 
It must not he forgotten, also, lint the shaft 
of tfie horio is a fas onto site for hone c>st 
(I'lg R and 1' nulastnlic cartmoma 
(f’lg. 3i6, C), sarcoiiM ami o^f corns ehtis, 
ami nnj one of these nnj pruhspo'e to the 
!>«>cnlleil ‘’spontaneoiiH fracture hj serj 
little force The dc^rrcc of thsphccnunl is 
iKtcrmined largcls lis the .utuiunl of roin 
mimition, the direction of tin hrnking font 
and the eflect of muscle pull hnl i rtlhir 


Irajing cvaetl.s the fracture line and the dc- 
grtc of comminution. Of grc.Ucst importance 
is the csidence of concom)l.ant injury of the 
neighboring large vessels and nerves, and it 
ijnnot be too strongly emphasized that tn 
the prtliininary examination of the cxtrcin- 
ftj. note must he made of the presence or 
absence of wrist drop, for if tliis is first oh 
sersed after rcdiitlion has been made, an 
embarrassing eontrosersj ma> arise ns tn 
the cause of Us protliiclion. The musculo 
spiral ntrsc hugs the bone \cr> closely as jl 
pissts spiralis along the middle third of the 
hone fFig S27) and may be bruisefi or lorn 
bj the force of impact, by the sharp cilgcs of 



He 1^11/— Drawinp nuule from » rav ftnw A ami B. S/'irol frartuir in a prl nf twenty bis yean, injured bj 
a f*U aliife »‘ioa«n(? partia} invobmeol nf the me^rulospirol iicr\c Good aliitnnicnt was obUunei) 

t j tnirtion in a 'n’onia* *pl nl. C. jieihnfoyir fneture thnmoh the tiMk thrd at the site ot metastasis from 
a hircwpbnjnia m a annum ac"! fotl>-ciKht. D. wtemerfaWa^ hone graft from tie hhw in & case of non 
union from the interpnsition of soft parts 


lyjiicn! dislocation of fragments u'*tiall> prc> 
sents itself, depending on svhether thebreah 
is .alio^e or below the insertion of the del- 
toid museJe. In the formtr insl.'incc, the 
proximal fragment will be drawn toward the 
hodj by the pectoralis major, Jatissimus 
dorsi and teres major; in the latter instance 
it will be directed outw.'ird by the strong 
abducting force of the deltoid muscle Ab- 
normal mobility is nsinlt.i outspoken, and 
there is crepitation unles- interjiosition of 
soft parts exists. 

The rfioffnosi* of these injuries is vcr> 
easy, because the dcforniilv is cMdcnl and 
the roentgenogram is onij of snUie in por- 


Ihc broken fragments or dtiring the mani’pn- 
Ulion incident to reduction, producing in 
cither ca'c a pirtial or complete paralysis 
ns e%idcncccl by a wrist drop and inabilltj 
lo extend the proximal row of phalanges All 
efforts nl reduction therefore must be car- 
ried out ns gently ns possible, in the hope 
that the pinostcum along the back of the 
shaft will remain intact, not only lo serve 
as a splint for the bone (as pointed out by 
Cubbins) but also as a protection for the 
nenc If open operation is necessary, tlic 
position of this nerve should be constanth 
kept in mind 

The frrntnient of fractures of the shsft 
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in\o!vcs such a varietj of problems that 
otilj the basic principles can be presented 
here hlmj surgeons like Bolder art satis 
fied to reduce and immobilize most of these 
rracltirc« whate%cr tl tir it\cl \uth the arm 



I aJT — tnlcrnf \ of ll f r It nrn 

U e tclat onsl p of (I « a» Iho >>>'‘1 muiculosp ra) ncn« 
to tl e I men » Prom |I » Iraw np t may be rn><l ly 
>pcn ! nw the ax IHry nene and w th I Ue r Tcom 
flex xwels nnv bo injumt n aASor at on nth 1 xliv 
oat ons at tl e 5 ! o 1 lor on 1 frarturrs of tl e aurpral 
neck Tl c muset lo«p ml norve booa *e of its olose 
prosim tj to lie shift in lU m ddic ll rd i* partirn 
lari prone to nj rj when there is a fract re la this 
port on of the bone an 1 to inclus on a callus daring 
the period of bone repair 

in the abdiictcfl position taking pains to 
prevent inward rotation of tlie dista! frag 
ment and to make free u^e whenever pos 
'sible of the ambiilatorv aeroplane tvive of 
splint Others prefer to leave the arm cltwe 


to the side taking advantage of the natural 
adducted position of the upper fragment 
and the traction effect of the weight of the 
arm in this position lor children we have 
made frequent use of the same tj pc of skele- 
tal traction for fractures of the shaft as for 
the common fractures in the siipracondvlar 
area This is illustrated in figure P8 Ihe 
decree of abduction can bo readilj chai j,cd 
to meet all conditions Verv severe injuries 
particularlv the compound fractures with 
evlensivc laceration of the soft pnrh an 
nnqucstioinlilv best treated niter debritlc 
inent with the patient in the recumbent jo- 



I I, 50s — Sktlctttl tract on bv means of a sinnll 
I I r serrw in t) e ulna jusl distal to the olecranon 

J IWTSS 

silion making use of the Thomas sphnt or 
the extension apparatus of Bnrdenhriier with 
moderate abduction of the iipf cr arm coni 
bined vvith right angle flexion of the fore- 
arm Ambulatorj treatment m anv cn<c fol 
lows nalurallv as «oon as the repair of the 
iKine permits active motion of the shoulder 
and elbow Those fractures through the 
lower third of the bone where the slaft 
broadens out to meet tlie condvlcs are best 
handled with the patient up and about with 
tl c upper arm close to the bodv the elbow 
flexed to n right angle and the forearm m 
strong pronation (Bolder) 

One of the most common and distressing 
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ttlicrc the humerus tihcs a dislmcl forward 
bend The fracture line docs not enter the 
joint (1 1 " 3 52) 

nttolo^l / — This fncliire occurs prc<lom 
iinnth in children \bout four fifths of them 
occur in children under ten \tnrs of age and 
nine tenth m persons under twcnl\ There 
are two \arielics of this fracture The cHs 
sicnl one is the “extension Ijpc It occurs 



A 


mciil hemp displaced backwani and upward 
usualls with internal rotation Tlie di«la! 
end of tlic upper fragment is fell as a prom 



D 


Fig SSO — Posterior views of the bones of the elbow joint A In nght angled fletion D m full normal exlmcer 
Note ll at in extension the Up of tie oteennon appreacl es tl e intemnl cundjie * 


as the result of a fall on the outstretched mcncc beneath the biceps tendon The fore- 
hand The more unusual or ‘ flexion” Ivpc arm looks short and flexion is limited 
occurs ns the result of a fall on the flexed Swelling and bleb formation are market! 



Fig S31/— I) agroni thoninc the rrUtinn of the bony points of tho elliow A Iticlil onglfi! piwtioo V 
(IrtetJ p«*«iUon N< le tl e relative prn tion of the eomfyle and the I p of U c olerranon ta each * 

ellioir Tins fracture i« mo«l often seen in In the ‘fltxiou” l\pc the lower fraptnerl 
adults as children usiiall\ fall on the out is anterior, the fortarm looks long and ex 
stretched hand rather than on the cIIkjw tension at the cl!>ow is limited The line of 

f?ia/7«oxij-~In the “extension tape the fracture is oblique from in front downwani 
line of fracture passes obliquels from l>c- •Lr«,„ Fmciof^ of tJr Httnmw iu.ru* a»l 
hind downward anti forward, the distal frag- Ulna D AppHo« Contufy Co, Pnirihm 
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and backward. Impaction Is rare, and any 
JatentI di«pJacertierit i? of (he loner fragment 
outward. If Ibc frarlure is compound, the 



f?(r 333— SMpramfwhbr fr8cl«ir«- of iW hiim^rva in 
» cliiM Note llie iterormil^ nn<1 the «ott ti>«ue 

Uiiekenliip llimuch llir elt«)w This » tftc exUnMon” 
or common tjT^. 

nound li nttde by the loner cn«I of the up- 
per fragment. 

Dislocation is ruled out by tlit normal 
relation of the bony landmarks and the (imp- 


of the head of the radius or posterior dislo- 
cation at the elbow. Nt'r\o injnr^i may be 
present- 

Diacondylar Fractures.— T)ie etiology of 
thc'e fractures is similar to that of supra- 
condviar fractures, but the fracture line is 
slightly loner Thej are not so notably con- 
•fined to childhood as the supracondjlar 
tyTie and arc only about one fifth as com- 
mon. The line of fracture is above the epipfi- 
y‘.cnl hue pas>ing through the coronoid and 
olecranon fos«ac. and is partiallj mtra-artic- 
ukir The swelling i« thus greater than in 
supr.ieontli lar fractures In general, the 
complications are similar to those encoun- 
tered in supracondylar fractures 

Intercondj lar, T or Y Fractures (Con- 
dylar). — ^Yhc^ens the abo\e mentioned 
fractures arc moxt common in children, the 
aUpicnl or T or Y fractures are seen mostly 
in adults. They occur infrequently 

Etwloffi / — Those conditions are usually 
the result of severe trauma from a fall on 
the flexed olhoir. forcing the olecranon be- 
tween the condyles, which then break loose 
from the shaft The comminution is pro- 
nounced when caused by a crushing force 

Dwj^nosis— Usually great swelling, dis- 
coloration and deformity (shapeless elbow) 






//] 


// 


1 

— T or Y fracture iii'olving the conHjIcs Thw frsdure usuall.v results from 
often 10 adults 


1 fall on tlie elbow, most 


ness of the arm. In dislocation the forearm 
is held in rigid scmiUcMon These fractures 
are occasionally complicated by other in- 
juries around the elbow, especially fracture 


are noted, with mobility of the condyles on 
each other and on the shaft. Impaction does 
not exist Crepitus is present unless joint 
swelling or inlcrposihon of soft parts pre- 
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vents The distance between the condoles 
IS incrc'ised The diagnosis is made deiinitelj 
onlj bj means of roentgenograms (Fig 
333) 

Fractures of the cond>les are almost as 
common as the supracondvlar fractures The 
external condole is more often fractured 
than the internal condvle In cvternal con 
djlar fractures the fragment usually in 
chides the external condole the external 
cpicondjle and the capilcllum the line of 
fracture extending up« ard and outward from 
the trochlea The fragment m internal con 
dylar fractures includes also as a rule the 
trochlea and the internal epicondjle The 
tipica! line of fracture runs from the lateral 
side of the trochlea upward and inward 
aboio the internal epicondile 

Etiology — Fracture of the external con 
djle ma\ be produced bi a fall on the out 
stretched hand the force passing through 
the radius to the capitcllum bs a fall on the 
flexed and abducted elbow the olecranon 
being forced against the capitelJum or by 
direct force The internal condj le is tvpically 
fractured bs a fall on the adducted and 
flexed elbow the olecranon being forced 
against the trochlea It may also be frac 
tured bs direct force Children usuallj fall 
on the outstretched hand rather than the 
elbow and thus suffer external rather than 
internal condslar fractures 

Diagnosis external condslar frac 
tures greater pain and swelling on the outer 
aspect of the elbow are noted The external 
condslc is mosable with crepitus if swell 
mg is not too great It has lost its norma! 
relationship to the olecranon and internal 
condsle Flexion and «upination of the fore 
arm is limited and painful The condition 
mas be complicated 1j\ rotation of the frag 
ment so that the capilcllum looks upward 
and not forward Thc^c fractures being due 
to the sime tape of mjtirj as supracondslar 
and diacoiidilar fractures are subject to the 
same tape of complications 

111 internal coni^lar fractures the pain 
and swelling arc greater on the inner aspect 
of the elbow Because of the lo«s of support 
of the internal condole the forearm swings 
inward losing its earning angle and its re- 
kitionship to the shaft and olecranon is de- 
sires cd Action of the pronator and super 
final flexor muscles of the forearm is limited 


and painful TJicre maj be mjurj to the iil 
narnene This fracture mas be complicated 
bs fracture of the olecranon 
Fractures of the Epicondj les — Fracture 
of either epicondslc is rare but that of the 
internal cpicondsle is more common than 
that of the external epicondjle The internal 
one IS frcqnentls associated with posterior 
dislocation at the elbow 
Diagnosis — Fractures of the epicondiks 
when uncomplicated are of no great mo 
ment Fractures of the internal cpicondvle 
do not enter the joint while those of the 
external epicondvle may do so In thee 
fractures localired pain tenderness swell 
ing mobilils and crepitus arc noted In the 
fractures of the external epicondslc there i 
painful flexion and supination of the fore- 
arm due to muscle attachment Itith the 
internal epicondslc action of the pronator 
and superficial flexor mu'cles of the fore- 
arm IS limited and painful The fragment of 
either cpicondsle will he displaced down 
ssard bj muscle pull The pos«ibilit\ must 
be borne m mind of mistaking for a fracture 
the normalls persisting epiphsscal line ns 
seen in the roentgenogram 
Fracture of the internal cpicondsle is not 
infrccpientlj complicated bj injurs to the 
ulnar nersc because of its clo«e relation hip 
Fractures of the capitellum arc rare and 
occur as the result of indirect force on the 
capitcllum through the head of the rad us 
The fracture is cntirels intra articular and 
IS similar in etiologv and > 5 % mptoms to a frac- 
ture of the head of the radius except tint 
ihc head of the radius moscs with the •'haft 
The diagnosis is U'^ualls made rocnlgcno- 
graplucalh 

Fractures of the Trochlea — ^Thn is an 
cxtremels rare fracture It occurs is a rc*«uU 
of indirect force on the trochlea through the 
ulna Tins fracture like that of the capitel 
lum IS intra articular and hence associated 
svilh joint ssTjiploms cliiefls swelling ten 
demess and pain together with joint cfTii 'un 
and limitation of motion Ilere abo tin. dnr 
nosis is usualls made bs roentgenogram 
Epiphsscal Separations of Ixisser End 
of Humerus — At birth the entire shaft of 
the humerus is ossified while the two cs 
trcmities arc carlilagmotis There are four 
or more nuclei of ossification m ll e 
extremits which appear asfollows (Fig Stt) 
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Iaucct £j7ipAy«« 

1 Nucleus for cnpitellum and pari of side of trocMca 
S Nucleus for internal cpicondjle 
S Nucleus for trochlea There nia\ he mote llian one 
4 A 'crj small and insi'mific&nl nucleus for the 
external cpicondjle 


Date o/ Appearance 
At end of 1st veor 
Danng 5tli jrar 
Dunn^ lOtli scar 
Dunni; IStli to Itlh jear 


Date of CniMi 
16lli to Kill jear 
lOlh jear 
mill to Kill jwr 
ICth jear 



A 



I) 



.nlcn'l rp'.nnilil. «n.l ""'"ml lor ik" I'n"' o' o!'''’"'''’ J"’'' 

tin "irro roucenttre r.rrlr. "ir 1"^' ' 

TL» .,.in™nen ..o'.ro'r" « 

. , r loots cecils rrom prsorol ilisUnrl cplplisscsl cen- 

Thiis the loner eml "t Ihe luimer'i' ,l,|Trnnl 
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come separated as a result of trauma during 
the vulnerable period. 

Up to the age of ten, about one fifth of 
the growth of the humerus is bclie\ed to 
come from the lower epiphvsis After Ibis 
time there is little growth from this epiph- 
jsis; hence its separation has little effect on 
the length of the bone. 

Separation of the entire lower humeral 
epiphysis is rare but possible up to the age 
of four or five. It is really a carlihee sepa- 
ration of the entire end containing the four 
dc\ eloping centers Wth respect to etiology. 


internal epicondylar epiphysis remains sep- 
arate and unites with the shaft during the 
nineteenth 3-car. This would indicate that 
between the ages of thirteen and seventeen 
the three lateral epiph3ses separate as a 
group. It docs not mean, howe%cr. that this 
cannot occur before the age of thirlecn. a^ 
the majority of such inj'tin'cs are found in 
children less than thirteen 3*ears of age. 

Cotton states that at about thirteen tears 
a trochlear ossification occurs which unites 
to the shaft soon after and thus explains the 
occarional separation in one group of the 



3S5 —Eliason's lateral Itj-parflexioa position and dressing Thr plaster to support the wrisl was omilteil 
for photoginphic porposes 


mechanism, stmploms and eleformitt. it 
does not differ from a supraeond.vlar frac- 
lusc except, that the le«toa U seen to be lower 
in the roentgenogram. 

These various epiphjseal centers may be 
separated individually until they fuse with 
one another. 

Epiphyseal Separation of External 
Condyle. — This term is tj^cd to denote the 
three lateral cpiphxccal center's, namely, 
the external epicond3lc. the capilcllum and 
the trochlea. Some writers consider that 
these centers comprise the lower humeral 
cpiph.vsis since they commonly scp-iratc os 
a group. leaxing the internal eplcondjlc in- 
tact (Scudder) . This is one of the most com- 
mon injuries of the loner end of the hu- 
merus. It is the consensus of opinion that 
‘ iVe three latcra* cpiphsscal centers unite to 
torn a single bony epiphysis during the 
tWeenth 3car, which fuses with the shaft 
ia \ie sixteenth to seventeenth year. The 


externa! cond3le, cnpilellum and a small 
portion of the trochlea but not the entire 
trochlea. 

The joint capsule is attached above the 
epiphyseal line so as to enclose all but the 
internal epicond3’le Eplpb3’seal separations, 
therefore, are intra-articular; so unless the 
capsular ligament is torn, it tends to prevent 
anv great displacement. 

Epiph3-scal Separation of the Internal 
Eplcond3'le. — The internal cpicond3lar cjv 
iph3’sis is formed from a separate ossifica- 
tion center which is displaced internally bj 
the downward growth of the diaphysis, «o 
that by the thirteenth a-ear it is a distinct 
detached cpipli3seal particle not coramuni- 
_,cating nith the joint. It fuses with the shaft 
during the nineteenth j-e.ar. 

Separation of the internal cptcondyle oc- 
curs more often than that of the external 
cpicondj’le, since the latter usually sepa- 
rates with the capitellum and iroehlca a« 
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nenlioned prcMouslj TJie nicclntiism diag- 
losis and treatnieiil are llic snaic ns m frac- 
nrc of the internal cpicond\lc 
As with fractiirts of the mterml cpicon- 
Ijle cpiplnseal separations arc freqnenllj 
is'ocialcd with posterior dislocation of the 
elbow There is occasiomlK injure to the 
ilnar nerve. 

Treatment of Tractures of the Lower 
Exlremilj of the Humerus— These fric 
lures should be nditctd under general anos 
the«ia with the aid of a fluoro^cope at the 
earliest possible moment Proper reduction 
is the quickest me ins of reducing the swell 
mg The supracondilar and dntoudclar 
fractures and scparilion of the cntin 1 wir 
humeral cpiph>sis smiuhte posterior dis 
location of the elbow as to dcformitv and 
ma\ be reduced in a similar manner True 
lion is made on the forearm m the parluiK 
ncNcd position and counter pressure u made 
o\cr the anterior surface of the lower tm 
of the upper fragment ^^lulo this combined 
traction is maintained, the forearm is com 
plclclj fle\ed e irr\ mg the supmntcd hand 
to the shouhUr on the same side with the 
humerus against the side In this latwal In 
perflexed position the arm may be fixed m 
plaster 

Several tunis of phater of Z 

pl.«t (Ihe akin bemg protected) "S ^ 

S„na to the condiles Tin. t» a!o«d 

rolaton beinff aHowe.1 mcanwlile The limb Ura 

ph«,l so that the lumerus lies on 

e shoulder nround the aflected forearm and > 
l acfc to the place of starting iil ere il 
f^Tend and^ntinnea around the fmnt 
aenm to envelop ll e forearm and 
slould not be reversed as it eoraes * .j. 

.nl .Imgonally around the svwl j ,ta 

of phslcr ban lace can li" a Ided to p 
I ililv one . r t«o !« ng carne.1 nround the hand « W 
„ iL mcuearpopl •Hngeal io.nts^rJPJ«rt to the 
nrut and the prevenUon of an irksome droop 

If the forearm .s neacUoo --c-W' ^ 

■rm tire ndnl imise inll be cut off It » 
imperatir c therefore that tht arm be 
cTefulK tor tun or three daja 
mcrea«d swellme maj f™”','" 
duction and^onstnet the blood supp y 


such occurs the cast must be remoicd im 
nicdntcK and the forearm fixed in less acute 
flexion In niane instances there is a great 
deal of swelling by the time the patient 
readies the surgeon, so that the forearm 
cannot be flexed acuteh enough for the per 
manent dressing It is preferable then to flex 
the arm to about a right angle, place a po« 
tenor molded plaster splint from the shoul 
dcr to the hand and maintain it in the lat 
oral position bi means of a temporarj ad 
hesu c drc«sinc In three or four dajs when 
the swelling has sufficientlj subsided, the 
flexion of the forcirm mav be increased and 
the permanent cast applied as described 
above 

In ‘Jome instances fluoroscopic obseria 
lion will reieal that the reduction can be 
"iatisfactonlv maintained with the forearm 



Fig SSO — Cres wction Ihrougli trunk anl arms 
at the condjbr ^ normal one n 

Ktaineil in lie laleral hj-perflc»on posit on Position 
B 19 the one HMumed where the forearm reste on the 
dost £ and / represent the external and internal 
wmdjles respectively* 

across the chest on an internal right angle 
splint or in the anterior hvperflexed or Jones 
position Such dressings are less cumhersome 
than the lateral hjTicrfioxcd position in a 
plaster cast 'VMien the lateral hvperfletcd 
position IS used the cast maj usuallj be ns 
moved in two or three weeks and the arm 
placed m the Jones position It is then pos 
sible to remove the dressing two or three 
tunes a week and exercise the elbow wifijm 
the limits of pam At each dressing the fore- 
arm mav be lowered but the ability to 
the forearm should be maintained After the 
fourth week a simg will suffice for «upporl 
Complete extension is slow m returniiM and 
should not be forced After six wedj some 
weight mav be earned to aid eefatroo 

In the T or Y fracture traebca oa the 

•EUason Fractures of Ihe Humfra, 
tJIsa D Appleton Cenlniy Co, PutHA-i 
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forearm with sh{»ht elbow flexion ta a Slur- 
ray-Jones splint as bed treatment maj be 
necessary. A pm or wu’c through the olec- 
ranon may be used at times In certain re- 
fractorj* cases, open reduction ma\ be neces- 
sary When a fraclute of the internal or ex- 
ternal condoles cannot be satisfactorily re- 
duced b\ ordmar.v means, an open reduction 
should be done In recent j cars some exccl- 


aduUs Restoration of full function may re- 
quire a year. Uncorrected rotation is a fre- 
quent cause of cubitus \arus (gunstoch de- 
formilj) This occurs most froqucnlli m 
supracondylar fractures Externa! condyhr 
fractures give better ultimate flexion and 
extension as n rule than do internal condylar 
fractures Internal condylar fractures arc 
diflicult to heep reduced and so occa'ion- 


-1 



Fig 3S7— Jones po<ili«n am! dressing for many "elbon” fraclure^ Care should be exerciser! in this dres* 
not to rotate the loner fragment* 


lent results hasc been oblamctl with the iisic 
of the hanging cast for fractures in the lower 
third of the shaft as well as in the upper 
two thirds 

In fractures of the capitellum or trochlea, 
if the fragment U free in the ioml it must be 
remosed, as it will not be absorbctl The 
absence of a radial pulse or the presence of 
ncr\e injury iisiiilly indicates open opera- 
tion [Tlic editor Ins «een two successful 
clo-ed reductions of the capitellum (Chris" 
topher. r. and Biislmcll, L. F.: J, Bone L 
Joint Surg }7im 1035) 1 

Projrnosi<i. — Function is good after good 
rctliiclion The prognosis mu-t be more 
guarded as to (unction and deformity in 


ally result in non-union Epicondylir frac 
lures rer.v frcqiienlh result in fibrous union 
but with good function. 

Function is to be slrisen for at the ex* 
pensc of anatomical perfection, therefore, 
massage and motion must be emp'njfd In 
fractures through the epiphyseal line, inter- 
ference with growth may' result TIiH dt>r> 
not apply after the fifteenth to sixteenth 
year, sxhen growth from the lower cpiph.'*'* 
ceases. . 

The prognosis in any giicn case is alter^i 
by the occurrence of complications. In 
supracondyhr. diacondxlar and epiph.'*^ 

• HobcrlJi and KclJi Fradurrs J P 
PaUisbrr* 
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fractures marked swelling and bleb forma 
tion nin\ occur The most common compU 
cation IS the difficult j in prc\ tilling recur 
rcnce of the deformiU Tlie median ulnar 
and more often the muscnlospiri! ner\e mnj 
be injured It is important to rccot,ni/e any 
such ner\e injur\ before reduction Definite 
mrie injurv inaj he an indication for open 
reduction so that the nerve ma\ bi tuinred 
if sc\trcd or freed if caught bcluten the 
fragments Ischemic musciilnr atrophy 
(Volkmann s contracture) is probabl\ due 
much more to ^ascula^ interruption tl ai to 
impairment of function rtaiiUin frim 
faulla reduction Absence of tlu r dial 
pulse pallor and coldnc'>s of the hand shoi Id 
he rccognifcd carls Open operation in \ be 
required to free the arterx from conslntlion 
In the hons fragment The radnl piibe «i!l 
occasioimllj disappear s\hen the elbow is 
dresMd in acute flexion so that a belter re 
diiction must be accomplished or another 
Ixpe of dressing used Atvosilis ossificnns 
(ossified hematoma) maj occur with most 
detrimental results on function 

FnACTURES or Tnr upitr extiicmh^ 
or THE ULNA 

Anatomy. — ^Tle olocration #nt romno 1 processes 
form n sem cirrutar nrliculal nc siirfncc \ I ch fits 
nenllv nroun ! l! e trod lea mik ng a I npc jo nl nUi 
ihe humerus Tl us o f rr« app! ed thfoupb U e ulna, 
M a faJl on It c elbo y u passed o i lo tl e troel lea 
Ilowcyer tie trod lea u larger on its mcsal sdc and 
tnj»crs of! lower 1 tl c midl Oc so that a fall on the 
Who m tic alMlucted posil on transmits the toroc 
agn nst ij e aide of the cap telAnn 

Fractures of the olecranon (Fig 358) 
arc the fourth most common fractures m 
xohing the elbow joint (13 per cent" of the 
total number) Fracture of the extreme tip 
or beak occasionalh occurs but the usual 
site of fracture i*. at the junction of the coro 
noid process and the olecranon The epiph 
\seal line is small and aboxc tins site It cn 
ters but little into tbc elbow joint The tip 
of the olecranon before the fourteenth year 
prior to full development is on a plane an 
tenor to the plane of the shaft of the hu 
merus with the elbow m nght angled flexion 
bence the infrequencj of olecranon fractures 
m xoulh 

Etiology— These fractures are produced 
bv direct violence as bx a fall on the elbow 
or less frequentlj bj muscular action as bv 


a fall on the seiniflexed forearm Direct i lo 
lente produces a transverse fracture llus 
cular action alone or with direct Molence 
produces a transaerse or oblique fracture 
witli or without separation 
I piphxseal separation is uncommon but is 
pro luted b\ the same mechanism as the 
fntfiirt The cpiplivsis appears during the 
tenth \oar and has joined the diaplu«is bj 
the seacnleentli jeir 
Dtagnotia — In the absence of sepirition 
there IS locil tenderness slight swelling and 
painful ami limited extension Wlien the 
fracture line enters the joint as it usually 
does there is joint swelling and a lack of 
stabilitv of the joint ide separation mav 
rcstdt from cxlensitc laceration of the tn 
ceps oxpinsion With separation crepitation 
js ab tnl The fragment is eisiU palpated 
and with the forearm extended it is aboxe 
its normal level as compared with the op 
posilc side I ractiire of the olecranon mav 
be complicated bj anterior dislocation of 
the railiiis and ulna or fracture of the inter 
nal condvlc or the coronoid process 

Treatment — As a rule there ts separation 
of the fragments and open reduction is 
jiccessan TJic fragments are approximated 
with chromic catgut kangaroo tendon or 
strips of fascia lata Occasionallv a salisfac 
torv reduction maj be maintained bj ex 
tension of the fonarm and looping a strip of 
adhesive tape around the fragment and over 
the forearm If there is no separation of the 
fragments an internal right angle splint will 
suffice 

Motion IS cautiously begun in two weeks 
The splint is removed after union has oc 
curred usiiallv in five or six weeks 
The prognosis is good if approximation of 
the fracment has been secured Ev en if sepa 
ration is present fibrous union results and 
if the stability of the joint is not affected 
bv the vndened hinge function will he good 
and the union strong Slimson mentions the 
fact that ankjlosis has followed in a certain 
number of cases The fact that this fracture 
enters the joint jeopardizes ultimate func 
tion espcoiallv m adults 

Fractures of the coronoid process are 
usually associated with posterior dislocation 
of the elbow (Fig 83S) 

rUoloQV — ^Tho usual cause is a fall on the 
3 rnv flexion which results in pos 
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tenor dj^Iocalion of tlie elbow nnd in inci 
dentil fracture of the coronoid process 
inters ln\e reported this friclurc as being 
unaccompinied b\ posterior dislocation but 
this 15 unlikclj If 1 sufTicicntU careful his 
torj IS liken m fricturt ciscs mo I of the 
patients will le found to lm\c had a pirtiil 
dislocation that snipped back after the frac 
turc occurreel or had been rciluccil prcMOUs 
to the X ra\ diagnosis Some authors men 
lion muscular action hut this seems un 
likelj as manj of the fractures are of the 
tip of the process whereas the brachialis 
anticus muscle is attached at its base Direct 
Molcnce resulting in a crush frarliire mas 
break the coronoul process 


liciicc union is the usual rtsull In the rmnl 
genogram the \icw must be a direct hlcra! 
one and unless the picture is clear the frac 
ment nia\ not bt detected 

Treatment — The hspcrfic'ccd or Jones po 
sition niainlainid for two or three wcck» 
followed b\ the ii e of an internal right angle 
splint or a Ilollc■^ splint is the mo-^t silis 
factors trcalincnt ^lassagc and slight mo 
tion (from 10 to 15 degrees) should In 
started after the tenth daj All spl nt 
should be rcnioi cd in fi\c or sk weeks ai ! 
a sling used inlcrmillcnlh for fatigue U 
there is no displaccmtnl the arm nia\ be 
dressed from tlic beginning in the riel t 
angled position 



Dia jtions — Definite diagnosis w ithoiit the 
help of a roentgenogram is Mrtuallv impos 
sillc except in cases in which a large frag 
ment exists in a thin person wlio is seen be 
fore swelling occurs Climcalls one is led to 
suspect a coronoid fracture if a case of pos 
tenor dislocation of both bones at the elbow 
tends to rcnir casih Tenderness and po» 
sjhlj a fullness m the nntecuhitnl fossa to 
the inner side of the biceps tendon mas be 
found ^^lde dispheciiicnl is rare the frag 
mciits usualls being held as on a hinge b\ 
the periosteum tl c capsular ligament and 
the expansion of the I rachiah nltnchment 


Prognostt — Results are cxlrcniele fa\or 
able in growing children ns arc those in a*' 
joints A more guarded prognosis must I'J’ 
gi\en in older patients espcciall> ll o*<‘ 
csidcncc of osteoarlhntic changes 0 ‘iff^ 
lion of the hematoma which dc% clops in tl 
region of the fracture maj caii'c compl I 
ankslosis . 

rractures of the Upper Fnd of Inf 
Radius — ^Tht nucleus of tlie iipixrr cpij * 
of the radius appears nliotit the fifth 
and unites with the diaphs is during the 

•prawn trn lurc< of II r Ilutnrrm. lU-t ■» 
nns D Appirlon Centufy Co P 
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lecnth jcar. Tlie epiphysis includes only the 
upper portion of the head, the lower* part 
and tJjc neck being ossified from the shaft. 
The head is entirely Intra-arlicular nnd has 
no ligamentous attachments. 

The head of the radius articulates with the 
capitcllum and is palpable just below the 
external condyle. It Is most prominent in 
extreme pronation of the forearm. The head 
and the upper part of the neck are intra- 
articular, made so by the orbicular ligament 
which attaches only to the inner side of thi 
neck. 

Fractures of the head of the radius art 
second in number only to supracond> Jai 
fractures in statistics on fractures at the 
elbow joint. 

Etiology . — The fracture is usuallj pro 
diiccd by a fall on llic pronated hand with 
the forearm extended, The trauma is Ihu*- 
transmitted to the head of the radius os il 
is driven against the capllcllitm Direct vio 
Icnce is another cause of this fracture 

Diagnosis , — ^The entire head ma> be 
crushed or broken off or the fracture maj 
be simple, stellate or comminuted m almost 
any manner. Displacement is usually not 
great. There is pain, increased on motion 
with tenderness over the head of the nadhis 
Crepitus Is rare. If the fragment is displaced 
inward it completely limits fic-xfon; if out- 
ward, it is o\er the external condyle and 
easily palpable. When tlicre is no displace- 
ment a roentgenogram is iisij.sl]y required to 
make the diagnosis In patients between the 
ages of five and seventeen this may be a 
separation of the epiphysis The etiology 
and symptoms are the same as in cases of 
fracture. 

Treatment . — ^In fractures without dis- 
placement the limb is dressed preferably in 
mid-pronation on an internal right angled 
splint. After ten days, gentle motion is be- 
gun. Fixation is maintained for from three 
to six weeks, depending on the age of the 
patient. If the fragments are free in Ibc 
joint, they should be removed in order to 
obtain good function 

Prognosis—}! the fragments are impacted 
or if the longitudinal break into the neck 
has periosteal attachment, union will occur. 
If there is wide separation of the fmcmenls, 

•Enason Fradures of the Tlijrnenis, RaiUtis ani! 
Ulna P Arpldon-Onliirv Co Publishers 


the results are better when treated by op- 
eration (Speed, Cotton, Stimson, et al.). 
The fracture is occasionally' as-ociated with 
fracture of the external condyle of the hu- 
merus. dislocation of the radius, disloc.'ition 
of both bones, fractures of the coronoid 
process and fractures of the shaft of the ulna 
Fractures of the neck of the radius are 
onlv about one fourth as common as those 
of the he.ad About half of these occur in 



pjp S5 <> — Fracture o! die upper enii ot the shaft of 
llie ulna lo^lher uilh antenor ihslix-alioii of the head 
of the fndjus.* 


patients tinder twenty yc.irs of age (Fig 
338 ), 

Etiology . — This fracture, like that of the 
Iicad of the radius, is usually c.auscd by a fall 
on the outstretched hand, witli the forearm 
extended and in pronation. Extreme abduc- 
tion of the forearm at the elbow is said to 
cause it. 

Diagnosis . — ^In complete fracture the up- 
per fragment is turncil oulirnrd by' action of 
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the siipimtor brcMS If the fracture is ob 
liquc H IS pnrtmlh exlncapsiilar \n tneom 
plete fracture occurs m children I^cnlttcd 
pain tenderness swelling and possibK de- 
forrnit\ md crepitus nre noted The head 
<loes not rotate with the shaft unless the 
fracture is inipaclcd or mcomphtc Supinn 
tion I'j limited nnd painful 

Treatmtnt — ^Micn reduction under the 
fluoro cope is unsiicce sful excision slioiild 
be performed If the fracture can be rtdnV^ 
it IS best dressed oxer molded plaster splints 
m full sjijimation and with 00 degree flexion 
iSfas age is begun on the tenth da\ anil 
sliglil motion in two weeks The splints arc 
worn for from four to six weeks 
The prognom in uncomplicated cases is 
good although thire mas be slight limila 
tion m rotation The fracluri max be ns«o 
ciatcd with other fractures m this region 
especialU of the olecranon corouoid process 
or shaft of the ulna 

General Considerations of Fractures in 
nnd around the FIliow Joint (1) Farlx 
reduction ts iisualK the oa«ie«t reiluclion 
(*») Ixiss of flexion is more crippling than 
loss of extension (3) T-os-* of pronation can 
be compensated b\ an abduction of the 
limb loss of supination has no compensa 
tors factor (4) Increased cnrrv mg angle is 
often followed h\ ulnar ueiiritts (5) The 
prognosis should be guarded when the frac- 
ture inxoUcs the joint for the results m 
the form of traumatic arthritis often lake 
xcars to dcsclop (O Traumatic mxositis 
ossificans or ossified hematoma occa<ionalK 
occurs within the braehiahs anticus muscle 
(7) A loose fragment in the joint is a bad 
tenant 

FiJinipn I rin«soN 
Ji MAX Johnson 
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hlUCTtlUs OF Till DhtsL h\T) oi Tiir 

(Coiij-*. IiucTinr) 

Etiologj —flit tausc of a Colics fne- 
lure is almost always a fall on the out 
stretched hand The t\pe of fracture and 
its bon\ deformitx depend uj>on the f re*- 
of the fall and the position of the haii 1 al 
the time of impact 

PatholojTj — ^Thc injurx inxolves llir sur 
roiiiidjug soft parts as well ns Ikuic Tie 
distal fragment usualls is drnen dorsal 
wards along with the hand and earpm 
that the sirueliires in the xohr carpal canal 
(the flexor tendons ami median nerxt) are 
drawn agniiisl tin ind of the proximal Imre 
fragment (I ig TM) Injurx to the exlxi 
pollicis longiis (indoii nt the fracture 1 vrl 
followoil bv sub eqiicnl spontaneous rup- 
ture oecnsioiiallx occurs The radial or ulnar 
arteries max be compressed Tin pul i ard 
the ntrxe nnd xxhen possible tendon fiinr 
tion nlwaxs should he tested before and 
after reduction of the fracture 

The triangular fibroearlilage max Ih* tern 
or nxailseil If intact abnormal lcn*ion u 
put U|)on it cspccinllx in po ilioiis of f H 
rotation bx slight residual shortening ef 
the radius (Fig 311) Such shortening 
deranges the mechanics of the inferior rn Im 
ulnar joint The net result max he a pua 
ful xxTist nece silntmg suhpcnostial ri“^cc 
tion of the ulnar head for il« rch f F*’' 
seqiicnllx for prexcnlion of «uch a Ixlc 
complication it is of utmost imporlxrfe 
that the radial length be regaincsf nn I mx n 
tamed until bonx healing occurs \s»oria!oi 
fractures of the ulnar stxioid occur in rterr 
than 50 per cent of nil Colics hsion* Tbfj 
require no nllcnlion ilrspitc tic fad 
!>onx union is rare Not micommonlx tier' 
max be nn associaleil fracture of the ri 1 
head carpal scaploid ulnar lead or snr? 
ical neck of the humerus The tlerarx’ 
nccess-irx for «uch additional lesion* f'J'" 
complicate or be complicated bx tlie im 
ment of the Colics fracture ^ 

DiaCTOsIs^The patlologic anatomx i 
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lo^\s 1 fairl\ consistent pittern upon which 
the cJjnicaJ diagnosis nn\ be based Tor its 
full comprehension four amtomic features 
of the normal nnsl must bt kept m mmd 
(Pig 340) 

(1) The radial st\loid is at a lc\el about 
1 cm distal to Uial of the ulna making the 
plane of the joint such that (2) llie long 
axis of the hand dcMatc^ iiJnarmrds about 
10 degrees from the midhne (3) The long 
avis of the third metacarpal meets that of 
the forearm at the lead of the wriat joint 
(4) The dor«al surface of the wrist i fiat 
while the \entral surface is cur\ed concave 
volarwards 


aero » the dor«um of the radius (3) liaihal 
tilt or ileiKiUon of the distal fragment 
which deranges the stvloid relationships 
and reduces or reverses the normal ulnar de- 
viation of the hand (4) Rnihal sluji or dts 
TplaceniLTit of the distal fragment which 
shi^s the long a^is of the third metacarpal 
radialwards and results in undue promi 
nance of the ul/nr head (5) Impaction of 
the two fragments or oterndmg which 
products shortening of the radius as cs 
limate<l bv the stvloid levels 

\ reverse Colics fracture is a rchlivtlv 
uncommon lesion characterized b> volar 
displacement or angulation of the distal 



A Colies fracture mav be without dis 
placement or it maj be characteriztd bj one 
or all or an\ combination of the following 
deformities each of which afftets tlu ana 
tonne features in a way that can be rccog 
nizcd chnicalh hv inspection or palpation 

(Fig S41) 

(1) Dorsal tilt or ongumtion of the uis 
tal fragment which if ‘‘mail reduces and if 
large reverses the volar curve (2) Dorsal 
v/ii/t or displacetncut of the distal frag 
ment which deranges the volar curve and 
produces a palpable bonv ridge Iraiisverselv 


fngintnl so that the normal volar curve be- 
comes accentuated when compared to that 
of the normal wrist Some rotatory deform 
civ frcqucnllv is prc^tnl m all Collc'i frac 
lures but 'cldnm is clmicallj evident Tn 
addition to the cKisting ftnalonuc derange- 
ment diagnostic evidence is almost alwavs 
present m the form of swelling which ong 
mates on the dor«aI surface and evtcuds 
circumrerentiallv direct and indirect Irmhr 
ness at the fracture site pain nggravalnl 
br anv motion of the wtisI and frcqunitlv 
volar cecbvmo«i« 
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Treatment — Trcilmcnt •should be pre 
ctdtd b> first nid meisurcs consisting of 
adequate sedation and the application of an 
cincrgcnc\ board splint and sling Reduction 
IS most easily accomplished under licht gen 
cral anesthesia If this is contramdicalctl 
local injection of 15 to SO cc of 1 per cent 
no\ocam maj be u<5cd with •satisfactory re 
•suits in the first Iwehc hours during which 
the fracture hematoma remains in a fluid 
stale Hematoma blood should be withdrawn 
into the syringe before noaocain is injected 
After Iwche hours has passed local anes 
thesia becomes progre«si\ely less satisfac 


of reduction is b\ determination of tlu rc- 
cstnb!i«hmcnt of the normal anatomic cl ar 
actcristics of the wrist (Fig G40) Huoro- 
scopic facilities arc of great \ alue m the ron 
firmation of reduction but their consistent 
use as an aid in reduction is unnecessary an I 
unw ise 

^laintcnance o/ ruhiciion is best accom 
plishcd b\ plaster splints which mai bt 
molded to both dor«al and \oIar surfaces of 
the forearm or carried around the ficTcd cl 
bow with the forearm m mid rotation in the 
form of a sugar longs so ns to control ex 
ccssue rotary motion A circular plaster 



tory If the ulnar slaloid is frncturwl iiijcc 
lion of the noiocam into this region niso is 
indicated 

The TcducUon mancui era depend upon 
the bony deformities present Primara dis 
impaction should prcceile ana attempt at 
rtiiuclion of an impaclcil fracture Ml ma 
nipulalions arc facilitated by preliminary 
traction sufilcicnt to relax the existing mus 
clc spasm Angulations should be corrected 
and displacements reduced one at a lime ba 
manipulation of the distal fragment with one 
hand while the proximal fragment is stab 
ibzcil witli the other Cbmeal confirmation 


splint 13 danj,crous and inefficient la 
oarK stages but often is iiaeftil after all 
swelling has subsided The splint shoiiW 
ne\cr extend ilistal to the palmar crease 
its solar aspect and should alwaas extend 
to but not past the Ie\el of tlie metacarpo- 
phalangeal joints dorsallv 
The pontion of immobilf’ation is that 
quircd for mamlcnancc of reduction »rii 
\arics writh the tape and degree of the ovz 
inal deformitv Following correction of the 
dorsal angulation or displacement of the di» 
tnl fragment a certain amount of wrut flex 
ion usuaUv is ncccs<an to present b' ten 
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Sion of the dorsal tendons, liqaments and cases (FJg 341). When moderate in amount, 
capsule, a recurrence of the deformity. In reduction may be maintained by immobili- 
the same way. idnar deviation usually is ration in a position of wrist flexion The 
rcqiiircd for maintenance of length and cor* duration of immobilization required uiries 
rection of radialwards deformities. A reverse directly with the degree of comminution 
Colics fracture requires hyperextension* Extensively commintite<l fractures tend to 
The proper amount of any such position is collapse and shorten inside any tjpe of ox- 



Oouble Pins Incorporated M Circular Piaster 



Multipl« pms fwtd at A by mechinital apparatus 



Internal fiastion by pUU anrf screws 


15^ SlS—Melhods ol skeleU! fisnlwn m fracUires of l»lh bone* of Ihe forearm 

the least amount nccessaiy tor the mam- tonal splint ami can he controlled only by 
tenance of reduction and can be determined the Jidditional use of two Ku'sehner wires, 
only by the operator. mcne\or siidi ab- one through the olecranon and the otlier 
normal’ positions arc found to he unncces- tluajiigli one or several mctararpal, (Fig. 
sarv, the hand should be placed in the grasp .HI). During reduction, normal length may 
pos’ition of maximum function, with the be obtained In i istraction of the t«o vires 
Wist extended assistants, and follow mg reduction, mam- 

Dorm! commimiiion is present in many tenance of length may be accomplished hv 
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incorponting both wires into the immobiliz 
mg plaster «o tint shortening cannot occur 

After Care — ^Adequate aftercare de 
mands the following precautions 

1 Frequent inspection of the circulalorx 
status of the hand is necessar\ ispctnlK 
during the first week As swelling increases 
the splints should be rebandaged less 
tighlU Later as it subsides the\ should 
be lightened progressneh A comminuted 
lesion requiring the use of wire traction ne 
cessilatcs the application of n circular pins 
ter splint therefore the patient should be 
hospitalized until the circiilalora status of 
the part returns to within the limits of 
safet\ 

2 FarK and constant light use and ever 
CISC of the fingers must be insHted upon 
\Micn necessary resumption of finger func 
tion mas be initiated b\ a “iet of simple c% 
erciscs such as squeezing a nibiicr ball or 
sponge or apposing finger tips to thumb 

*1 ■Maintenance of shoulder mobility 
should be giscn particular attention since 
the shoulder maj hecomo stiffened and pain 
fill from disuse cspecialh m a person past 
middle age 

4 Roentgen exammalions arc required 
for confirmation of rciluclion followcil bs 
subsequent films to determine that the po 
sition 1 ' mamtained \ ras is of little or no 
a able in estimating the lime for remoaal of 
splints since M«ible callus at the fracture 
site IS small m amount ami esidcncc of Irons 
union h\ \ ras is not present until weeks 
or months after clinical union has occurred 

The duTation of tmmohtli atton depends 
upon lliL tape of fracture and the amount of 
comminution Undisplaced fractures md mi 
pacled lesions not requiring reduction are 
splinted for rest comfort ami protection 
rather than maintenance of position There 
fore splints should be remoaed for warm 
soaks ami acliac wrist cjcerciees ns soon ns 
sMnploms will permit (usualls within a 
week) and should be discarded withm about 
two weeks or shglith longer The aacrage 
Colics fracture requires two to four weeks 
of splinting following reiluetion am! the 
duration must be detcrmmcil In the opera 
tor on a basis of the stnbihls of the fracture 
at the lime of reduction The more com 
minutesl llie fracture the lonccr it should 
remain immobilircel Badlv comminuted 


fractures espccialh lho«e ticcessiitimfj 
u«c of wire traction require a minimum of 
srt weeks of immobilization Uiukr ordinan 
Circumstances splints should be di canhd 
gradtialK as progrc«si\e healing lessens tl* 
nce<l for c\lcrnal support rather than sut! 
denis \ leallicr or elastic wrasllcl tnmimizfs 
the pain and weakness which coiiimonh 
follow the final remosa! of all catcriul 
splints 

It otcasionalh is unwl^c to aim for ana 
tomic restoration of the bone frumicnts 
This IS parlicnlarK true in the cast oftlhrh 
arthritic patients m whom the institution of 
immobilization sijfiicicnt to mamlaui tl e re- 
duction of n comminuted Colics fractiin 
mas result in a pcrmancntls sliffencd anti 
painful wrist regardless of the anatomic 
perfection c'idcnced rocntgcnograpliieall} 
Gross bon\ dcfornuts docs not alwais re- 
sult in pain or di abihls whereas protractol 
immobilization of an arthritic wtisI of an 
elderlc person is vers apt to do <o In «e 
Iccleil casts Iht patient should be warned 
of rcMtlual dcformilv the wrist shoull li* 
splintcil for rest nnd comfort without anr 
rciliiclion and an elTort should be made lo 
maintain function rather than position Iv 
the earlv institution of warm soaks ncliie 
CTcrcises and use The usual result will la 
a deformed but useful nnd reasonabh com 
forlnblc wri«l 

Enruv'^EAi laJtnira at the Di-tvl 
Radial Echhysis 

Fpiphvsial injuries arc more common at 
the distal end of the radius than in nnv oil er 
location of the bod^ Subsequent growth 
disturbance is to be cxpeclcil m less llati 5 
per cent of such injuries Sprain of thi wri t 
IS almost a noncnlitv m children nnd lo tn 
that appear to be a spniu almost alwaii 
art undisjdattd epijilivscal injuries m wl 
in spite of ctimpleteh ntgati'C x rav evi 
dincc the risk of subsequent growth de- 
rangement IS just as great ns if the epiphi'sn 
were gros-»I\ disphceil Tht dngno*i can 
not bt made bv x raj but bccomr* riii'on 
abh certain if circumfcrenlnl tenderness hm 
iletl to the epiphvseal area jitr i«ls for ino'Jf 
than a week The active Inalminl of 
lesions requires nothing more than a tem 
pornrv spbnt for comfort and proleelu n i 
it can be nccomp!i«he<l will out firec a 
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grossU disphcetl ritljal cpjph^sjs dc-smes 
reduction followed b\ severnl weeks of *ra 
inohiliz'ition If reduction c-iiuiot be accom 
plishcd without undue force it is wi'yj to 
immobilize the lesion m nn inconipleteK rc 
duced position Torceful or repeated attempts 
at reduction strongh predispose to subsc 
cjucnt growth disturbance and open rediic 
tion almost insures it whereas most mild 
displacement deformities tend to be cor 
reeled bj growth The prognosis should be 
guarded m all epipli^scal riijuries no matter 
how innocuous lhe\ seem at the time of 
treatment 

TRACTunES or Both Boses of toe 
Tore vnsi 

Anatom\ — ^The intricate muscular mat 
om^ of the forearm must be kept in mind 
when dealing with fracluics of both radius 
and ulna It is the most important single 
factor to be overcome in the reduction and 
the subsequent maintenance of position of 
Iht fracture 

1 The radius is curved concave vohr 
wards This curve is essential to pronnlion 
Rnd supination during which it is neccssarv 
for the ndius to roll circumfercntiallj 
around the Jong avis of the uhn 

2 The shafts of the rulius and ulna are 
connected by the mterosseus membrane 
vvliicli in fracture is seldom torn enough for 
the two bones to separate or override to 
anj marked degree 

S The shafts are most wideU separated in 
the position of full «upmation In full prona 
tion thej arc crossed scissors like m their 
middle thirds 

4 AMien the contimuta of the radius is 
broken distal to the insertion of the prom 
tor teres both fragments arc pulled volar 
wards and towards the ulna the proaimal 
bj the teres and the distal by the promlor 
quadratus Unopposed pull of the quadralu« 
also tends to pronale the distal fragment 
whereas the teres is neutralized bv the sii 
pinators attached to the proaimal fragment 

5 ’When the radius is fractured proximal 
to the insertion of the tores the distil frag 
ment is pronated and pulled iilmrwards b\ 
unopposed action of both pronators The 
proximal fragment is flexed and siipinalotl 
by the unopposed action of the biceps and 
supinator brevis 


THE ri 1\0\\ JOIN 1 600 

6 The integfjtj of the inferior ndioulrnr 
joint IS in part depuultnt upon the relative 
lengths of the two bones 

Pathologj —The pathologic and then 
politic importance of these anatomic features 
manifests itself m the following wavs 

1 Anv gro s angulation of the radius and 
even a slight one if against the normal 
curve results in «omc limitation of motion 
G)nscqnentJv the comclion of angnlir dp 
formities and especiallv those with apex 
volarwards is of utmost importance 

® Fibrosis and contracture of the mteros 
sens mtnthranc tend to pull the fractured 
shafts closer to one another Limitation of 
rotation results wlienevcr this is allowed to 
occur Occasionallv cross union may take 
place between the two fractures 

The optimum position for immobilira 
lion IS tint which maintains an adequate 

width of interosseous space te mid position 
to full siipimlion never pronation 

4 Uhen the ends of both fragments are 
pulled volarwards In the pronators full 
supination tends to accentuate the deform 
itv liider these circumstances the optimum 
position for immobilization is the mid po 

SlllOII 

5 \^hen the proximal fragment is flexed 
and snpnnted the long and controllible 
distal fragment must be realigned to smt it 
because the position of the proximal frag 
ment cannot }>e controlled bv anv external 
splint This requires that both reduction and 
immobilirition bedont with the elbow flexed 
to a right angle and supmated fiifJv 

0 Relative shortening of the radms pro 
diieps pun in the WTist bj the same nierh 
anism os described under the patliologj of 
1 Colles fracture It is important therefore 
that the relative lengths of the two bones 
be maintained 

Diagnosis — The diagnosis iisualh is oh 
vjous rxtensivc damage hmitwl to the sub 
fascial region iiredisposcs to circulaforv cm 
larri'ismenl and care must be taken not 
onlv to a'pcrtiin that vaspuhr function i>. 
intact but al o to make sure that anv eon 
striding dressings applied do not jeopardi/p 
it Interposition of niuscle or fnsen between 
tht Inme ends is not uncommon and should 
be ruled out before reduction is attempted 
bv genth demonstrating the presence of 
crepitus Nerve injurj is not common but 
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Jts absence should al\\'i\s be determined 
Fragments uith imrked displacement ma\ 
pierce and become caught m the deep fa«cn 
and ma\ be identified ba the presence of m 
adherent dimpling of the skin at the point 
where the fascia is impaled 
Treatment — In adults the muscles arc 
strong and the force required to break the 
bones is great Comminution is common 
Because of these factors reduction and mam 
tenance of position i:. e\tremel\ difficult b\ 
con«e^^atlve measures Wien manipulaluc 
reduction has to be done it should not be 
iltempted except under general anesthesia 
Manual traction and countcrtraclion until 
all muscles are relaxed and length has been 
regained should precede ans attempt to rc 
appose the ends of the broken bones D\en 
aher reduction has been accomplished in 
manj cases there is a tcndenc\ for the frag 
ments to angulate to« ards each other so that 
the risk of cioss union becomes significant 
This tendency can be o^ercomc best bj 
maneuvering the forearm into \arioits posi 
lions of rotation until that which produces 
the optimum width of the interosseous space 
IS found Immobilization which of nccts«ilx 
must include both smst and elbow should 
be instituted in this optimum position Anal 
omic reposition of both fragments is impor 
tant and the healing time is protracle<l at 
best Because of the du cr«e muscular forces 
to which the fragments are subjected mam 
lenance of position b\ plaster alone is not 
onlj \erj difilcult but aUo mcfficienl and 
often inadequate The !i«c of skeletal trac 
lion in the form of Kir«chncr wires moor 
porated into the plaster serscs to maintain 
normal length but has no control o\cr c\ 
isting rotarj or di jilaccmenl deformities 
(Fig S43) The technic il difficulties and 
potential complications cml odied in the use 
of the sarious multiple pin fixation devices 
gives this method of treatment (1 ig 343) 
all the disadvantages and none of the ad 
vniilngcs of open reduction except when 
used bv an expert under ideal conditions 
The treatment of choice wlien possible is 
carh open reduction rigid internal fixation 
a minimum of posloptrntive external sup 
port and earlv resumption of use 

In children fractures of the forearm arc 
commonl3 incomplete the so-called green 
atic! or bxtcllc iracture ^^hen such an an 


gular lesion slightly increases the normal 
curve of the radius no rerhiclion is neces 
sarv \U other anovulations warrant corrcc 
tion Complete or even adequate rediicfinn 
can be obtained and maintained onlj hr 
reversing the angulation until both corlico 
arc broken In completing such a fraclur 
care is required lest displacement of tLr 
fragments occur 

Complete fractures m children are subject 
to the same muscular forces as those in 
adults Less accurate reduction is suffiucnt 
to insure a good result however espcciallv 
in vounger children because in inverse pro 
portion to the age of the patient the com 
pensalorv growth of the bone has the power 
to correct almost all except rotarj and gro v 
angular deformities Bhilc anatomic rcposi 
lion of fragments is optimum in the reduction 
of a forearm fracture m the child the mini 
mum requirements for adequate reduction 
demand onlr eradication of rotary deform 
itv and reestablishment of bony eontictanl 
alignment Before end to end contact can bv 
obtained in over riding fractures it often i< 
necessary to angulate the fragments sharply 
reappose the bone ends m the angulaled 
sitioo and then straighten out the angiib 
lion in the manner of a carpenters tog"lp 
joint 

Immobilization is best accomplisl ed bv 
plaster splints which must mclule hod 
wrist and elbow The same rules forpo«itio 
during immobilization applv regardless of 
whether both bones or onij the ndiu‘ < 
fractured Unlike the same fractures in l!'* 
adult healing bv bonj union is rcasonallj 
certain within four to six weeks Refraclurc 
is common however unless some form o' 
extern il support is retained for a minimum 
of eight weeks espccialK in fractures of the 
proximal half of the bones 

FnACTcnFs or rnr Shait or the Haoit* 

Fractures of the radial shaft will out a” 
associated fracture of the shaft of tl ^ 
arc under ordmarv circumstance subject 
to the same anatomic pathologic and 
pcutic considerations ns fractures of !><’ 
bones Frcqucntlj the lc«ion is accompa®'^ 
bv a fracture of the ulnar stjloid A no 
uncommon lesion in the adult is a Iransvcr 
or short oblique fracture through the i®* 
die or lower third of the l>one BTulc Uu 
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lo'iion looks Tatlicr innocuous rocntgcno 
grapliicflJh ind «Iiilc it is fouritl to beeisiK 
reducible (it JS seldom displaced more than 
n small amount, vmUj the proMinnl end of 
llie distal fragment pulled towards the ulna 
b\ tbe pronator quadratus) it is also found 
that it IS MrtiialK impossible to maintain 
adequate rceluclion delated union (often as 
much as four to «i\ months) being common 
TnlcrimsUion of the fibers of the pronator 
teres insertion is common uul whenever it 
c in be done safeh open reduction !« stronglj 
indicated 

rn\CT01lES OP TOE ^lIStT OF THE UlNA 

rnclures of the ulnar shaft iinaccom 
panicd b% a fracture of the radius occur from 
direct Molcncc "When situated in tbe proai 
mal half of the bone and especiaUs if char 
actenzed bj angulation pointing \olvnr 
wards or lalcrallj it should be assumed 
until proved otherwise that there is an ac 
corapaniing rupture of the orbicular bga 
merit allowing an anterior dislocation of the 
radial head Displacement is usualh mini 
mal in amount and the attachments of the 
interosseous membrane seldom allow niu 
significant angulation except m those ac 
companietl by dislocation of the radial head 
The treatment of iincompbcalcd ulnar frac 
tures requires nothing more than immobili 
zation for three to fixe weeks b\ molded 
plaster witli the forearm in mul rotation 

IfiKHisoN L McLaucjiljn 

FRACTURES OF THE CARPAL BONES 

Anatomy. — ^The eight bones of the car 
pus lightlj packed together bound b> dor 
sal \olar and interosseous ligaments to cacli 
other to the radius and to the metacarpus 
provide the bisis for the support of the 
hand These bones clinicallv and anatomic 
all> may be divided into two rows The first 
or proximal, row is comprised of tbe os nav 
iculare and os lunatura and articulates prox 
imally with the radius and distallv vvith the 
second row The second row includes the 
pisiform os triquetrum and os Immalura 
on the ulnar side, the os capitatum (the kev- 
stone central bone) and the os multangulom 
minus and majus (supporting the thumb) 
on the radial side of the wrist True synovia 


imed joints exist irrcgularlj between them 
much of the surface of the bones is cartila 
ginoiis The attachments of the ligaments 
occur on rough )>onv areas devoid of car 
tilat,e through vrhich a rather scant blood 
supplv penetrates tbe various bodies By ar 
rangement of cooidinated movements of the 
inlcrcarpal joints the normal adult wrist is 
mobile 5 ct strong partly supported bj the 
numerous tendons passing on both dorsal 
and volar surfaces It presents a range of 
motion appioximatmg dorsal flexion of 45 
degrees volar flexion of from GO to 70 ulnar 
flexion of 10 and radial flexion of 20 do 
grecs During these movements the avis and 
position of the two bones of the proximal 
row change vet the bones remain bound to 
each other to the radius and to the distal 
row of carpal bones but on account of this 
mobihlv and axis shifting they arc tlie seat 
of most of the fractures and dislocations of 
the carpal area 

Carpal fractures represent about 3 5 per 
cent of all fractures of the skeleton with a 
higher proportion m military service they 
may seriously influence the use of the hand 
and if imperfcctlv healed result in diminu 
tion of the patients wage-earning power 
with functional loss Fractures of the navic 
iilar dislocation of the lunate and rlisloca 
lions around the lunate bone is the order 
of occnrrencL Tlic latter group presents a 
«everc tvpe of injury often accompanied by 
fractures of the navicular radius and ulna 
or other carpal bones sometimes leaving 
the lunate m normal relationship with the 
radius Fractures and extremely uncommon 
dislocations of the remaining carjial bones 
may occur Unfortunately tbe greater mo 
bihty of and frequency of injiirv in the two 
bones of the proximal row are coupled with 
their relalivclv scant and precarious blood 
suppU obtained largely throusb ligament 
ous attachment Fractures and dislocations 
m this row therefore may be expected to 
require prolonged immobilization in order to 
msure the restoration of the blood supplv 
mamtcQancc of vitality Iieabng and restora 
tion of function 

Etiology — The two mechanisms causing 
these lesions arc direct and indirect violence, 
the former acting loss often than the latter 
Direct \ lolenoc from a blow on the wrist by 
a slick or crushing mass may cause a lesion 
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regardless of the position or exposure of the 
hand at the instant of application and may 
consequently lead to open wounds in\oKtng 
tendons, nen’(^ and hlood vessels. The most 
common carpal lesion results from indirect 
violence usually rccei%cd in falls on the 
hand, in back-fire injuries from cranking a 
motor or crush violence. The mechanism of 
fracture is similar to that of Colics* fracture, 
which may accomp.anj it; each lesion must 
be studied in the two view roentgenogram 
to eliminate the other Force tmnsmitte<l 
through the fingers when a person falls on 
his hand is carried to the wtisI via the meta- 
carpal bones and meets there the force of 


bowstring of the transverse cnriwvl liganwnl 
preventing release from pro>-iirc. A 'liuHir 
mechanism, depending on the iltgnH? of 
mdtal, ulnar, dorsal or vohr fiexinn in which 
the h.ind and wrist meet the cmergcnc.v. re- 
sults in the other carp.d lesions; the hitiatc 
Ihviic may become the central point oI the 
application of the v iolcncc, or the liganicnl^ 
binding it to the capitate or wrist nnv W 
tom off to permit it to be forced out ol joint, 
just like a pit squeezed out of a cherry, ll-e 
surrounding bones may be pu‘>hc«I awaj 
from It into dislocations, either dor«il or 
volar, carrying the nav icul.nr bone rn mastf 
with them. Often the navicular lione, on ae- 
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the superimposed falling body transmitted 
down the forearm in the person’s attempt to 
catch himseU and save a more scriovis in- 
jury The violence may act by crushing the 
carpal bones, nearly alw.ays those of the 
proximal row, against the radius, or bj a 
combination of compression and an overex- 
tension or flexion of the wri<l may crack 
across the navicular, which is compcHwl to 
accommodate itself bv cliangeil axis and ro- 
tation to the exaggerated position while 
under powerful compression. This cfTorl may 
cause the bone to be caught between two 
forces and cracked like a nut contained in 
on arcb-likc arrangement, with the strong 


count of the position of the hand and wri‘1. 
IS broken acru-s, the proximal fr-igmenl 
bound by ligaments In the lunate rtauin- 
ing with it. while the distal fragment 
along with the rest of the carpal bones inlf^ 
dUlocation around the lunate. These arc the 
complicated perilunar di-locations, for more 
detailed description and illu-trntion of wiKh 
one is referred to the writer’s monograph on 
iniuries of the carniis. 
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carpi nilnlis whicli mn\ become the seat 
of traumatic 5\iio\i(i<? JTost of llie fractures 
arc inlrn articular the SMunial fluid be 
conics blood tinped and suellinf,' and (dema 
of the a%rial rt^ion and its tendons and co\ 
enngs follow Interference with function is 
mainlj a reaction to the pain of inoecment 
or the cITcct of grasping 
The bone ln^ol^ed taking the uneicidar 
as the most common ma\ be cracked ntross 
the muMle or near the provimal third ma> 
be cnishc<l rarele enmmimilcd or ma\ sus 
tniii a fracliirc of its tubcrosilj J>j>pJacc 
mcnl of ntu bone fragment is not great at 
though dislocation combined with lesions of 
ncighbonnp carpal forearm or metacarpal 
bones ma\ be found The tearing ft\\a\ of 
the ligaments ma\ a\ uUe binall chip like 
frigtncnls from the bone surface but Us 
most untoward rt'idl is the intcrfcr<nct with 
the blood suppK of the bone Unless there 
is immediate immobilization this depnva 
tion of nutrition rna\ Icail to aseptic nccro 
SIS of the part of the bone unoUed (usu 
alls the pro\innl fragment but often both 
fragments) although the distal portion of 
the naeicular bone receives an actesiorj 
source of aasculanzalioii tlirough Us tuber 
cic which lies complctclv extra articular 
witli excellent ligamentous atlachniciil At 
first the crack mlo the bone ma\ be so faint 
that it la ovcrlool cd m the x rav txomiim 
lion made inimedialelj but as loss of notir 
isjinicnt and ne’crosis progress the fracture 
plant develops and becomes more apparent 
m the roentgenogram and Ihcdcnsilv of the 
bone ns a vviiole when viewed in the film 
appears greater than that of the surro iiid 
ing bones which rapidiv lose shadow cast 
ing calcium salts as a result of atropliv of 
disuse In some instances of Sudcck s atrophv 
the dcnsilj contrast mav bicomc astonish 
iiip in one week Ailditional changes consist 
of extension of bone necrosis in the bo<lv 
of the bone and cfTorts at absorption and re- 
placement vvfiith are excecdinclj slow with 
ligamentous thickening and iicvr bone re 
acUon on adjacent surfaces of the radius 
Ultimateb the cancellous portion of the 
bone mav die and an absorptive process maj 
lead to cavilj formation and fragmentation 
of the bone the cartihginoiis covering sur 
MV mg the longest In some instances the 
hislorj of the primarv trauma being forgot 
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ten a condition of traumatic osteomalacia 
IS thought to be present I^hcn this concerns 
the lunate bone original fracture maj be 
denied the condition being called Kien 
bock's disease a term introduced by the 
writer some years after Kienbocks original 
description IMicn the condition is found m 
the iiaMCtilnr hone it is often called Prei'cr s 
disease Ihe further the disintegration of the 
bone advances usiiallv the greater the pam 
and stiffness m the carpus although some 
jicrsons reach a resting stage from fiv e to ten 
vears iftcr fracture when the distress may 
decrease somewhat 

Symptomatology— The svmptoms of 
carpal fracture or fracture dislocation are 
prtmanlv pain and partial interference with 
the function of the wrist and Iiand but not 
complete loss bv anv means V worker mav 
fad to report a wrist injury winch has caused 
fracture He mav consider the lesion a spnm 
and be confirmed m this opinion b\ a pin 
sician who fails to make a careful roentgeno 
logic t\anunnlion I ocal tenderness over the 
wrist bont mvolvid curtailment of the nor 
mal range of wrist joint excursions as com 
pircrl with that of the normal liarid swell 
mg and pam on pressure m the labatiere 
(which mav be obblcratcd bv the swelling) 
when the navicular is involved or m the 
wrivl bone after percussion of the head of 
the middle metatarsal bone complete the 
clinical findings The roentgenogram is abso 
liitclv noccssarv to complete the diagnosis 
The film should show the two wrists taken 
at the same angle in two axes The charac- 
ter of the fracture as a funt plane across 
the bone s narrow axis a crushing or a frac- 
ture of the tuberosity of the navioular for 
example then becomes apparent Definite 
roentgen rav findings m fracture of the 
lunate bone mav be quite delayed A Care- 
ful study of the roentgenograms to deter- 
mine the anatomical position of the carpal 
bones required to eliminate dislocation 
which mar be present 

Treatment of carpal fractures and dislo 
cations depend" on the bone involved and 
the complexity of the lesion For fractures 
of the liiberosilv of the navicular bone no 
splint or immobilization of the wTist is re- 
quired Slightly guarded use not causing 
pam will result m bonv iinion For all other 
uncomplicated fractures of the navicular, 
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lunate and other carpal bones immediate 
and prolonged immobilization is ncecssaia 
^\ith the hand held straight the hand xirist 
and forearm should be put in a plaster of 
pans encasement which is light meagcrly 
padded and close fitting and encloses the 
thumb m a position of slight abduction ex 
tending to the base of the fingers and at 
least two thirds of the way up the forearm 
For navicular and lunate fractures this im 
mobilization must last for eight neeks and 
then roentgenologic examination must con 
a ince the surgeon that bonj union has been 
secured othcnnse the dressing must be re 
applied and an examination made after six 
or eight weeks of further immobilization to 
determine the character of the union Sur 
gical remoial of one or both fragments of 
the navicular bone immediately after the 
fracture has occurred should neier be per 
formed Immobilization of fractures of the 
distal row may require onlj five to six weeks 

Fracture dislocations call for reduction 
under anesthesia accomplished by traction 
on the fingers hjiiercxtension and local 
pressure on the displaced lunate or other 
bones to push them back into place This is 
followed ba plaster immobilization for from 
four to twelve weeks depending on the bone 
involv ed 

Old fractures or fracture dislocations maj 
be treated bj surgical means Wlien a lunate 
bone has been dislocated out of position for 
more than a week it usuallj has undergone 
considerable change in nutrition or Las suf 
fered fracture not visible in the roenlgeno 
gram It maj be reduced by manipulation 
or open operation but the reduction is no 
guarantee that the bone will return to full 
health Progress of bone changes must be 
studied even few months bj x raj plates 
Manj old dislocations do best with excision 
of the fractured or displaced bones each 
case studied on its own merits 

Ancient fractures of the navicular bone 
w illioul fragment dislocation may be treated 
in several wavs the most tedious but often 
most successful being a return to immobili 
zation m plaster The length of time required 
to obtain union mav be from three to ten 
months but maj be hoped for up to one 
5 car If economic conditions do not warrant 
wearing a plaster dressing this length of 
lime shorter methods can be adopted such 


as excision of the whole hone leaving no 
fragments behind and causing no injuries 
to neighboring bones by rough haiullmg 
Use IS started as soon as the soft parts heal 
This treatment is advisable for Kienbocks 
disease of the lunate bone but the condition 
may yield to a trial of prolonged immobili 
zation with roentgenographic control 
Other operative procedures include efforts 
to secure bonj union bv a direct attack on 
the bone itself The best of these is simple 
boring through the fragment with a inch 
drill or bj implanting in a hole thus made a 
•small transplant of autogenous bone fol 
lowed bj three months immobilization in 
plaster For non union of the fractures of 
the distal row sometimes accompanied by 
sub!u\ation arthrodesis of the adjacent car 
pal joints gives relief from pain and good 
function The radiocarpal joint should never 
thus be stiffened Excellent functional re- 
sults have been obtained bj these methods 
The prognosis of carpal fractures depends 
on their early recognition and treatment by 
immobilization The prognosis of fmclure* 
dislocations is grave their recognition is d f 
ficult and their treatment usually requires 
expert advice The ancient cases can be 
much improved bj a well planned and exe- 
cuted surgical attack 
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FRACTURES OF THE METACARPALS 
AND PHALANGES 
Fnclurcs of the melacirpaJs and phi 
langes ire the most common fractures in the 
skeletal system Their importance to an> 
one who liaes b\ handicraft should not be 
underestimated The distal portion of the 
hand is most liable to injurj Our study of 
13^3 fractures in\ol\ing the bones of the 
hand sho^^^d the following distributions 

Per Onl 

D slal pi alanx S®'* G* 

M WIe pi aJati* 4^1 1 

Pros rtial pi alant ISD 14 

Metacarpab 01 7 

MotemenU o] Vii Ftn^en — ^Two separate sci « of 
movenienli occur in relation to the art culat on* of 
U e f ngers flesion anti extern on («t ti e rnetaenrpo- 
pl alangcal nnd nterpl ala ^al 30 nl») a 1 aliduelion 
and adduct on (onlv at the melacarpopl alanpeal 
JO nts) Tl c motemenU an I the rnuielc* concerned are 
p^e« in tie following tables 


distal portion is free and not subject to the 
action of cither the intrinsic or extrinsic 
muscles It is here that consuhrahh cru«h 
ing of fragments ina^ occur Milh but slighl 
displacement Fractures inaohing the prnxi 
mal portion of the terminal phalanx art sub 
ject to the action of the flexor profundu'r 
tendon and the cslcn'^or commiims tendon 
A fracture here nni deicJop a \aniiig de- 
gree of dor«al displacement of the proximal 
frafemcnl Oeca^ionalU the entire proximal 
fragment ma\ he c\ulsed In ter don a\iil 
sions the fltxor or extensor tendon max take 
xxiih It Its boiix insertion The treatment of 
fractures of the distal portion 11 iiallj re- 
quires simple immobilization Occasional]! 
molding of the crushed fragments ma\ be 
required Fractures of the proximal portion 
require such immobilization as «ill approxi 
mate the fragments Complete cxiiUion of 
the entire proximal fragment usualh rc 
quires opin reduction dorsal displacement 


FUjnon 

Flexor d ptorum subl m t 
rtexor tfptorum profondia 

Lumbneate* 1 \«*l np on the metaearpopt alanceal tt 
Interowi / t culat an* 

Flexor d pti qu nti ( revu 

AbJ ei on 


Plexor brens and 
Opponens d pti q 

Dorsal mlerosra/ 


} From tl e mod al ode of the 
I and 

From tl < m Uae of tie mdltc 
finger 


Flexion 1 * more power! il an! complete than exleo 
S on of the fingers 'Ihe flesoi d ptorum prof indu* 
alone acts on tl e term nal pi nlangcs- tl e flexor aub- 

I raH an 1 the flexor prof n liw toKethcr fie* tl e pron 
ii\al interpl alangeal jo nt flexion of ll e TneloenriKV 
phalangeal jo nt w affected Ij ll c*e nu«dc» as sled 
bj the jnlerossci luml nralcs and flexor d cit qii nti 
brexts Fxlcns on of the pi alanBCS i* 1 ro 2 I t aliout by 
the UR te»1 acton of the extensor* of tie d "its lie 
inlcroxjc end Jorol ncaJes Fxlcns on of lie fingeis at 
lie mctacarpophalantrcal jo nts i* pro<l ec<l wWly by 

II e kne extensor muscl« ^parate extens on of ll»e 
IB iej racer onJp s po« b!c* tic three inner rnger* 
can be exten Iwl lo^efher compfelel* only becaoso iff 
tl c connect ng bonds jo n ng the extensor let d«nx on 
tl e back of t} e 1 and 

Tic arrancemenl of the mterosse an I lumbnesJ 
in iscles an 1 t! e la-w Imn* of ll e flexor and extensor 
ten Jons are dliulralcil m fffure 5W 


Fnclurcs of the Dustal PhTlanx —The 
Icrnnnnl phnhnx is nltachwl otiU at its 
proxmiil end to the middle phal-iiix Its 


Frlension 

Extensor d "itorum rommu s 
Fitensor ind ns preprj « 

Extec«or diinti q nU pmpn a 

( ui( on* 

AdJvet on 

\otar toteroMfi— To ihe id II ne of the m I lie Fnger 


of the proximal fragment requires luperex 
tension nnd flexor tendon tvwvUion requires 
hvptrllcxion Usuill^ immobiliznlion for one 
week IS su/fictenl m crushing iiijtimv 0/ the 
dislnl portion In a\ul ions of tendons and 
fraclures near the proximal end an immo 
liilmtioii of two weeks is neci snrv 
Fncturcs of the middle phahnx owe 
their displacements to the action of the 
flexor duitopiim siihhinis Tins mii<elt ends 
m a tendon which divi Ics into two jwrtions 
The\ insert one ori each suit of the inKlIlc 
phnhnx nt opproxinntcK the mid portion 
The dcformits prod iced will depend on the 
location of the fncliirt site If this site is 
ill 111 lo the insertion of the tmlm tlure 
ocinir> flexion of ll e j roxinnl fragment and 
dorsal disj lareiiunl of IJie distil fngment 
^^ht.n llie fracture site is proximil lo the 
tendon in ertion llicrt is i rodticcd flcsi m 
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displacement of the dislal fragment \nth the be obtained bv bringing the distal fragment 
proximal fragment m an extended position into line b% the use of a cuned splint re 
Figure S45 demonstrates. lhe«e points stonng the fragments to the natural arc 



Failure to take into account these two 
tjpes of displacement of fragments wiU re- 
sult in a failure to correct the deformil> 



Pg 346 — a tolar spur resulting from fixation of 
fractured m ddle plialanx on a stra o^ht spl «»* ** ws- 
toral on of normal curvaltirt on a curved splint 

There results most commonlr a palmar pro- 
jecting 'pur which interferes with flexion of 
the distal phalanx (Fig 346) 

In the second type adequate fixation can 


nhich was prc«enl before the fracture look 
place 

Fractures of the Proximal Phalanx — 
The resulting deformita when fracture of the 
proximal phalanx occurs is fatrlv rondant 
regardle'is of the aite of fracture (Fig Sta) 
\s can be «een in the accompanving lUu^ 
tration palmar displacement of the proxi 



Kg SI 7 — Fracture of inelaearpal bone stiowrng Besti 
pos tjon with dorsal project ng spur 


mal fragment is brought about b% the action 
of the intero seous mu'^cle while dorsal dis 
placement of the distal fragment is dii® 
the action of the lumbncal mu cic 
again fixation on a straight ephnf will 
lam the deformitv and result in 
fnnction IVhen the distal fra^'ment w 
brought into line with the proximal frac 







rUACTUKLS OF THE 'METACARPALS AND PHALANGES 


mcnl li\ fixation on a cuncd epimt a mini 
mum of deformity will resnlt 
Fractures of the meticarpals (esclu 
«5tvc of the tliumb) usuillj result in typical 
deformities characterized bj shortening of 
the length of the bont due to bouing of the 
fragments Ihcrc is a dorsal projection at 
the site of fracture and aoHr di placement 
of the met icarpal head (Fig 347) This de 
formit\ IS the result of the action of the in 
tcros^cous muscle which is a flexor of the 
proximal phalanx The disLal fragment of 
the metacarpal bcuig attached through the 
metacarixiphalangcal joint to the proximal 
phalanx is dranii into a flexed jmsition 
The treatment of these fractures requires 


phalanges in conlradislinction to the other 
tnetacarpaU which have distal epiplnses 
Us fractures maj be classified as follows 
(Fig 34S) 

T \t the base 

(a) Inlni articular 

1 Bennell t\pe 
** Holm lo l\pe 

(b) Cstra articular 

1 Trans^ ease 
® 01 1 que 
S Comp! rated 
II T! c si otl 

I Trana\crsc 
* Oblique 
S Lougitudinal 
III Tie head 

1 Trans\*erse 



Up SIS — InictUTW ol ihe GrsI metaenrpnl bone 


immobilization on a straight dorsal splint to 
restore the normal horizontal contour of the 
dorsum of the hand Fractures of the third 
and fourth mctacarpals are splinted Inlerallj 
bx their adjacent mctacarpals The eecond 
and fifth when fractured require dor<aI 
splinting and in addition lateral splinting 
Fractures of the first metacarpal arc of 
importance because of the xalue of the 
thumb m the usefulness of the hand The 
first metacarpal has the moxements of a 
proximal phalanx which indeed it re«embles 
It has a proximal epiplnsis ns haxe the 


The treatment of fractures of the first 
nietamrpa] is of importance because of the 
associated patholosic condition which de- 
velops Faultj union atropln of the mus 
clcs of the thenar eminence and weakness 
of grip all contribute to the disabihlx which 
max follow a simple fracture In all of the 
extra articular tapes fixation in a position 
of extreme abduction will retain the web of 
the first metacarpal space and permit abdiic 
lion xrhen the splint i« remoxed 
In the Rolando txpe of fracture simple 
abduction i» tisinllx sufficient to produce ap 
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protimation of the fragments of the bone 
The prognosis m this Uise of fracture is 
better than in the Bennett type because of 
the absence of upward dislocation of the 
shaft which is usually found in the Ben 
nett tjpe In this latter tspe special effort 
must be directed to overcome the pathologic 
displacement In addition to the extreme ab- 
duction suggested for the other taiies of 
fracture longitudinal traction is essential if 
upward dislocation of the shaft has oc 
curred The incorporation of a wire loop m 
a plaster cast about the uTist has been util 
ized as a means of support of longitudinal 
traction produced bj means of adhesne 
strips and rubber bands 

A summarj of the metacarpal and pha 
langeal deformities with general principles 
of management is illustrated m figure 345 
It IS eaident from these illustrations that 
the principle of aligning the mobile distal 
fragment with the less mobile proximal frag 
ment is applicable to all fractures of the 
bones of the hand This simplifies the cssen 
tials of treatment and relieics the surgeon 
of the necessity of keeping in mind the de 
taiU of the mechanism m%ohed in the van 
ous displacements 

The materials used in the maintenance of 
these corrected positions are those com 
raonh used m other fractures tongue de- 
pressors strips of aluminum adhesne tape 
and roller bandages of various sizes 

In all applications care should be taken 
to preserve the blood supplv to the part 
The necessitj of frequent examinations and 
the avoidance of undue pressure or con 
striction cannot be overemphasized 

Compound fractures of the metacarpals 
and phalanges occur verv frequentlv One 
must decide at once m these injuries the 
character and extent of the damage and 
plan their treatment to the end that the 
patient will have the best functioning hand 
which can be salvaged If the soft parts ore 
greatlv damaged the operative manipula 
tion of the fracture may serve to contami 
nate the wounds or impair the vitality of 
the tissues still further In these cases the 
surgeon mav be compelled to restrict his ac 
tivities to a thorough debridement coupled 
with the simplest of corrective splinting and 
dressing As the patient improves a constant 
attempt should be made to restore the mem 


ber and its injured parts to a position which 
will insure ultimate usefulness 

Raymont) McNavLY 
hlAjoR Manuel. E Lichtensteiv 


eractures of the vertebral 

COLUMN 

Definition — Because of major differences 
in importance treatment and etiology these 
fractures fall into three mam groups (1) 
fractures of the bodj (centrum) including 
those of the laminae and the articular and 
spinous processes (2) fracture-ilislocation 
and (3) fractures of the transverse proc 
esses The importance of the fractures in 
groups 1 and 2 lies not alone in their effect 
on structure and function but on the cir 
cumstance that the spinal cord is contained 
within injurv to winch is so often irrcpar 
ablj cnpphng or fatal 

Incidence -—About C per cent* of all frac- 
tures and dislocations fall in these groups 
and half of these are of the transverse proc- 
ess The ratio of bodv fraetures to di loca 
lions is approximalelv one to fifteen The 
age incidence is greatest in the fourth and 
fifth decades 

Etiology — The immediate causes are m 
direct external violence and mu*:cular ac- 
tion Cominonlv a fall from a height a bloiv 
from a heavy object falling on the slmiti 
ders when the spine is flexed an automobile 
accident or a diving injurv produces the 
fracture 

Pathology — The fractures in groups 1 
and 2 result from violent hj*perne5ion 
either forward or lateral the bodv of the 
vertebra being crushed into a wedge or «3U 
cer shaped deformitj In most instances (Sa 
per cent**) the intervertebral di k is rup- 
tured and disorganized Commonly one or 
more of the posterior bony proce®«e3 are 
fractured If the flexion force is then not 
spent dislocation of the vertebra above oc- 
curs The cord may be damaged either 
through elongation or as a result of narrow 
ing of the lumen of the canal cau'cd bv 
pres^re of bone or hemorrhage incident to 
the fracture , 

In group 3 the fracture is transverse and 
often seyeral processes are involved 
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the posterior portion of the \ertebral body 
IS intact — approvimiteU 00 per cent 
E Technic of Reduction of H edge Com 
'pressxon Fracture of T ertebral Body (no 
dislocation posterior portion of vertebral 
bod' intact) — ^The ke\Tiote of successful 
reduction is complete hvperevten lon of the 
\ertebnl column B' this means the com 
pressed fragments of the crushed bodv are 
dra'vn into normal relation ba the pull of the 
longitudinal ligament The tom ends of the 
posterior ligaments are approximated Anv 
thing short of complete hi perevtcnsion tv ill 
fail to effect reduction It is the la«l few de- 
grees of hvpercxtension that actuallt pro 
duces reduction 


which are convenient Among these are the 
suspension"* the flexible frame" the «ling 
traction the Goldlhwait irons and the table 
methods * The following technics represent a 
modification of several of these Each fulfill 
the requirements of a sound method and i 
simple and the apparatus is within reach 
of all traumatic surgeonN 

Choice of Method — ^The problem of re 
duction m the lumbar region is much easier 
than that in the dorsal A three dav oil 
fracture m anv region can be more easilv 
corrected than one that has been unreduced 
for a week or longer A fracture involving 
the posterior wall of the centrum require^ 
powerful traction during extension if it \< 



Anesthesia — A general anesthetic slioiihl 
not be used it is dangerous and unnccc' 
sarv "Morphine and scopolamine given hv*po- 
dermicallv will produce sufficient relaxation 
of the muscles and will allav apprehension 
Tlie do«e vanes with the patients age and 
weight For an average adult gram of 
morphine and A on gram of scopolamme in 
two do«cs one hour apart should be satis 
factorv 

Methods of Reduction — ^There are a num 
ber of efficient methods of producing spmal 
hvpcrcxtension Onlv Iho e should be em 
plovcd which are under absolute control 
which do not require an anesthetic and 


decided to attempt reduction *0 that tbc 
po tenor fragments will not be pii bed hack 
ward against the cord or nerve roots during 
reduction The reduction of a vcrlclral di.« 
location Is alwavs dangerous and require' s 
special and sometimes elaborate technic- 
Therefore each fracture should be carcfulie 
analyzed with these points m mind and the 
method selected sq as to meet the require- 
ments of the indivadual case 

1 Common Vi edge Compression Frac 
ture of a Lumbar or Eleventh or Twelfth 
Dorsal A ertebral Bodv (Without Cord 
Injury) — \o dislocation i' prc>ent and the 
posterior wall of the bodv is not involved 
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The Zuapension Method (Darts) — T})e patieot, re- 
laxed b% morphine scopoiiimitie niicl uilU llie trunk 
coxcred with stockinelle is placet] face ilo«n on a 
canvas welihine band 8 inches wnU which bus lieen 
draun taut lenjrt-hwise along a fracture cable or Brad 
fonj frame equipped at one end with a ratchet and 
pawl dexice ns shown in figure ^49 The wpLbinjr » 
spilt at tin. head end to provide for the patient s face 
Tile ankles are heavilv padded with sheet wailding 
and ankle slings are apphed over this \ piillev block 
and tackle is fastened to the ankle slmgs preferably 
bj a spreader The other pullex liloclc is fiied to a 
jioint opposite the knees and high above the frame or 
table The lower exlretnilits are trsduallj raised by 
iiieans of the block and tackle (Up 350) Tins man- 
euver is carried out slowb especiallj at the start, to 


621 

ned lo the ph}'3io]opc limit the fracture is thcrehv 
reduced Thereafter the anculnlion ran no loneer lie 
awn or felt Ocrssionallv Imneicr this mij not Iw 
the case because extension seeniingl> earned to the 
bnul IS actually Jess than complete The period of su< 
pension should then be prolonged lo overcome muscle 
spasm, after which gentle mampulatmn of the tnmfc 
from sitU. lo side while the palieul is still suspen leil 
or genii'* downward pressure by the surgeons hamls 
mav be nccessurv to disengage impncUd fragments A 
plaster yackel js Ihen applied uilli the patient in sus- 
pension \s quicklv as this lias dneil the Iraclicin is 
released the cunvras hniniuork is cut and vullidraww 
and the patient is returned to lied 

The Plaster Jacket— The plaster i»f pans jacket 
(Rg asS) IS applied while the patient is on the Imtn- 



Rg SiO — ^The suspension method (Davjs) of obtaining spinal JiypereTtrnsion itimlMned vnlli traction Tlie 
patient is placed face downward on the hammock llio lower cxlreimUcs arc grnilimllv raised bv nwatis of 
the block and tackle The snrgi-on is thus able to «tcn 1 lie spirit* praliiBlK while Ihr cormling forci-s ore 
nlwavs under compkle control The tell ptiHmg may nov* be orrangnl qIkiiiI the lor«a> anil the jacket applietl 
Tins method w jmticiilarK indicated in fracture of a lumbar or tlw* eleventh or twelfth dorsal vertebra 


overcome muscle spasm and wilh frequent pauses dur 
mg winch the function of the coni m^v b* cheeked bv 
having the patient move Ins loes Iiupcn line pressure 
on the coni during reduction is heralled bv motor 
weakness and pressure on the nerve roots i< lierolJet! 
bv shooting poms m the lower estrennlKs Ihilh arc 
prccedetl bv severe pain at the site of the fracture 
Since a general nsicsllielio is not used injurv to the 
curd during rciluction can therefore lie reodiTv avoided 
Tlie limit of hypetetlension is reached when Ibe pelvis 
and the lower portion of the nbilomcn have licen raised 
several inches aliovc the canvas sling, the thicbs wake 
with It an angle of about 15 <I grecs and fumliosocral 
backache becomes persistent The reiluclion requires 
but a few minutes In onfer to isinfirm the rrsfoetmii 
roenlgenogratns may then lie taken while the patient 
IS still suspcndeil ^ITicn hvx<ercxtension has licea car 


roo<k with the spine m complete livjicfcxlcnsion A 
sbirl or stoidunetle rovenng shout! be applietl before 
he IS pitcid on thi Immmoik so that it will now lie 
ceadv for use A piece of I inch fell is uscil lo rover 
Ibe Ivark from the lower angles of the scat ulac to the 
roHlsatral repoii \ inch Ijatid nf felt encirch-s tlie 
pelvis intl another the upper potlion of the chest to 
protect the iliac crests and tie rilis and stermim re- 
spcetivefv Over these are n] phctl the plaster of pans 
Inndages until the jneket is alxuit ^4 inch thick Tie 
plaster ts (leu allowctf to drr and is (nmmed so (hat 
in front it extends from tl e suprnstcrnsl notch lo juvt 
tirfow the anlccfor stipentir spue* liehimi it erlcmjs 
from the lower angles of the scaj uLsc to the mi {sternal 
area The hammock is then rut and niilxlrawn 

ifter Care —The jacket shoti! 1 be worn for aliout 
lliree monlLs During this time the patients weight 
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should be watched, since any considerable loss renders 
the jacket inadequate If the centrum was severely 
crushed, it b well to continue the use of the jacket for 


conver portion of the curve of the vertebral column, 
the weight will be carried on the posterior wall of iLc 
centrum, and the patient should be arabulalorj-. If, 



Fig. 331. fl. — Fracture of the %ertebra[ body with injury of the iDler%ertcbral disk, b, Position after reduction by 
hyperestension. 



another month or more The patient with a jacket may 
be ambulatory provided the weight above the fracture 
falb on the intact posterior portion of the centrum. 
In otber words, if the fracture lies in the anteriorly 


bonever, thb requirement is not salisded. if there 
lateral crusliing or if the patient is obese, the sai”* 
treatment should be carried on but with the pa 
recumbent. A plaster of pans shell ©■'J' occasions 
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be tecessarj. After the pcMoiJ of jaekel fitatioii, a 
belt may be worn for about a month during wlridi 
bme exercLies shouH be vigorousb pushctj 

EjCTctsea — Actl^e spinal extension and abdominal 
retraction should be started s few dajs after the re* 
dartion and kept up tbrougbout the lime of treat- 
merit As fnstmn ts being {rraduaUv inthdranm, lumbar 
flesion and pelvic rotation must be insisted on so as 
to obliterate the deep Jordoeis reavhing from the by. 
perextrnsion neces«ary to correction end fixilton. other- 
mse. bicXarhe n-ill ensue D3 means of these exercises 
the ideil of Irealiticnt is ncliicsed, vriiereby a normal 
range of motion and tntisde strength are gamed by the 
tmie the bone union is complete. In this way the 
patient js spared long periods of rehabilitation and dis- 
couragement 

2. Fracture of Upper Dorsal Vertebrae 
(above the Eleventh) (Without Cord Ih* 
jury). — ^The difficulties invohecl in the re- 
duction and fixation of the fractures in this 
region are so considerable and the results 
vvilhoul reduction arc so salisfaclory that 
correction of the deformity is commonly not 
indicated. Instead, eight weeks of recum- 
bency on a firm bed and intermittent head 
traction through the baiter and extension 
exercises, to keep the cervicodorsal junction 
limber, are commonly emplojed for about 
six months. 

3. Cervical Body Crush Fracture (^Vith- 
out Cord or Root Injury). — ^No dislocation 
is present, and the posterior wall of the body 
IS not involved. 

Reduction is obtained by hyperextension. 
The surgeon, holding in his hands the pa- 
tient’s occiput, gently lowers the head over 
the end of the operating table until rcibic- 
tJon is comidcte, as verified rocnlccno- 
graphically. Anterior and posterior shells 
are then made, being carefully moldexi to the 
head, neck, torso and thighs. Spinal fusion 
is justified to eliminate sequelae. 

4. Fracture of Odontoid Process. — Be- 
cause of the peril of dislocation of the atlas 
on the axis, with consequent erndiing of the 
spinal cord, adequate fixation is imptralKc. 
Gentle skeletal fraction (S to IS pounds) 
applied through tongs'* " or wires’'* «ill pre- 
vent disaster. Internal fi\.ilion and fusion 
of the atlas and the axis Is justifiable; olbcr- 
nise a plaster jacket Axhich includes the head 
and neck should be worn for at Ic.asl four 
months, followed by a Doll or Thomas collaT 
for several months more, until union of bone 
is demonstrated rocnlgcnographicaUy. 

5. Cervical Fracture-Dislocation.^— 
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Skeletal traction (10 to SO pounds) , applied 
through tongs*' ® or wires,”* must be insti- 
tuted as soon as the diagnosis Is made Bj 
it, further risk of cord or root injury is 
axoidcd; it nerve trauma is already present, 
further injury is axoidcd Reduction is occa- 
sionally effected by this means alone. If by 
the traction, reduction is not complete, open 
rediietion niaj be done under traction This 
should be done only b> those who are thor- 
oughly competent. The procedure is difiicull 
and demands special skill .mil an intimate 
knowledge of the pathologic cliangts Intcr- 



FiS 353— Diagram iliowma lb* Wtenl of the plas- 
ter lackcl used in the treatment of fewer tforsnl and 
lumbar scrlebral fraeturca 

nal fixation and fusion is justifiable. With- 
out fusion, recurrence of the disloc.'ition 
(sometimes fat.al) is not uncommon. 

If, unfortunately, skeletal traction is not 
available, the W.alton-Tnylor manipnlalive 
reduction is indicated. 

n'oMon-T'aSffor /IfdiictjoTi The pnUent deeply 
nneslhetixef! lies on the ftperaling lahic ns for re«!uc- 
lion of a simple frncture \ iraetion head hsllct U 
applied and is fiie,! bj a band around the natil and 
Imch of ihr opirulnr, nbo utamli at the patiml'a 
head and exerts Iraelion ttiroii^iliout llic maneuver hv 
leamna S*nd'' hnchward ncninxt this band (1) TTie 
rotationai deformity is prntl> inrreav^l i e . In a ri«hl 
unitaternf di«looafiou forward, (he (urn of the head is 
to the kfl. t*) The head is lippeil pentlv away from 
the d(*tiWat«{ Side ( 3 ) Tlie Beck Is fTBtb hyperex- 
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tended and llie head is turned to the front A cIcL 
audible to or felt by the operator often announces 
reduction The abibl> of t1 e pnltenl to turn bis bead 
freely back to ll e m II ne pos tion lemni strates reduc» 
lion AVhen -the dislocation is b lateral the reverse 
maneuier is carried out for the other side Fixatxm 
and after treatment are the same os those for simple 
fracture 

6 Fracture of the Transverse Process 
— ^This tj'pe of frieture is frequently re- 
garded as a gra\e injurv but tins is errone- 
ous as such a fracture is in reahtt n minor 
injurj A firm adhesi\e plaster strapping, 
removed and renewed at fi\e daj mter\al4 
for se\eral weeks is indicated Rest m bed 


done with the greatest care may result m 
damage to the cord or the ner\e roots 
Reduction ma\ be attempted b\ the sus 
pension method (prcMOUsh described) pro- 
vided m the anteroposterior roentgenogram 
taken immedialeU before no disalignment 
of the posterior articular processes is «cen 
(Figs S54 and 355) If the procedure is car 
ned out slowlj and without a general anes 
thctic the surgeon should be able to delect 
impending mjur\ to the cord or ner\e roots 
in time to aaert irreparable damage At the 
first sign of pre'ssure on the cord or ner\e 
roots the extension must be stopped and the 



Fig 5a4 Fig 355 


p,g 354 Fr&cture-dislocat on of the spme nv-jwiitens on will oul distraction is dangerous to the cord 

Fg 3 jo — Pos t on after reducUon of fracture^islocation of the spine * 


for one or two weeks is sometimes necessary 
when several processes arc broken RareK 
extensne hematoma makes a plaster jacket 
or shell necessarx Attempts at reposition of 
fragments are not successful and are un 
necessarj ^hen healing is well ad\anccd 
usually in two or three weeks exercises 
should be started The period of disability 
usually lasts for one to twehe weeks 

DISLOCATION (DORSAL AND 
LUMBAR)” 

Reduction of a \ertebral dislocation may 
be difficult to accomplish and when it is not 


spine gcntlv returned to the position present 
before extension w as begun A jacket is ap- 
plied to safeguard the back until open re- 
duction can be performed 

If, however, anteropoilerior roenlccno- 
grams taken immediateh before reieallal 
eral disalignment of tlie spinous and articu 
lar processes manipulative reduction should 
never be attempted since cord or cauda 
damage mav result Immediate open re- 
duction IS indicated 

Failure bv extension to reduce a disloca 
tion in such cases is due to locking of the 
posterior articulations These processes can 
•Rogers Arch Surg SO 



C 25 


PUACTURKS or THE I’KLVIS 


l>p freed by open reduction, a proeeilnrc 
winch may prove very dlfnciiU It chould not 
be ntlcmptctl by thn<;c not fully equipped 
anr! Irninnl in ncuro'^urgical lerhnie. Tor 
this operation n local nnoslhclic «lmu!d be 
u«ed. As Soon as the facets arc frrc<| (bj* 
flexion obtahiixl by loHcrifitr the ends of the 
operating tnlile) and rcalipnc*] (by lever- 
ing the pistcrior proocssrs nith a skid ftwlcfl 
by the appropriate derotation of the trunk 
by a skillMj n<-'islinl), tlie sjnne shoidil be 
bjperc \tindttl anil the jaekcl applied. 

The afler-eare follonlnc riahietion is Uie 
same as that for fraelnre, 

ProffunslH and RntMlcsuHA — The Ircal- 
nnnl of Ihc'-o fractures has within the hst 
tin jrnrs been rai'Cil to a lesel of cfllciency 
on a par with tint of most oilier fruclures. 
When tlie condition isdlapnosed cnrh.whcn 
anatomic restilnlion is sctiired and when 
actixe motion and adi'qiiate fixation 
are proxideil a return to full pre-iniurx* nc- 
llvilies in six to eichl months is obtained In 
ft,'? per cent of the ca<es This means that 
tlie normal hi*aUh> person ssho is properly 
tnatid may be expected lo be as sicH sit 
months from the time of injnrj' ns lie nas 
bifore the acridenl. 

Ixifc Cfiatuin in the Fractured Vertebral 
TJof/y nnd tnten erfehral Dhh.' — ^Thc dis- 
orsniilrallon of the disk ns a result of injury 
is follow e«l by the dcsilopment of replace- 
inrnl fihro«is. Since scar tissue is incapable 
nf wjthslandim; suslaincil pressure, much of 
the inters crlebrn! space is lost, the loss tieinp 
definite in 85 per rent of the cases Tfie nor- 
nnl focal meelininVs chnnRC with this nftcni- 
tion in structure, ami there results Io«s of 
adnpfnbihts' to chanpinjc stress and strain. 
Hone proliferations appear nlonjr the margins 
of the reiifnnn. and the nriicnhr tnd-plntcs 
Income denser. Some of the prolifcmtions 
rajitdly dcsilop and in oxer 40 per cent of 
tlie cases form a complete hridge of bone 
across the inters erlcbral spnee. thus uniting 
the fractured willi the ndj'accnl vertebra. 
The xertcbrnl column Is so adaptable that 
tlicse local cbnncfs have little or no effect 
on ftinrlion ns a whole and are nsnnlly not 
npprtciable elinicaHy, proxidcd correction 
of the deformity of the xertebrni body has 
Jicon maintained. 
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rRAcrruRRs or the pelvis 

Practures of the pelvis arc best classified 
ns folloxxs: 

l 71«v«e tlist ineolvc the nnp (sj At one point 
of the eimjiiiferenee, (h) nt t»o or more points of 
the ntrmnfrrrnrr uilhout ili«p!aremrnt nnd (e) at 
two Of mott point* »it!i <li<plnp«>mcnt iipnnrd of one 
thle 

8 Fmrtora* list imohe Ijfjoe* entenng mto the 
forniti(ion of the nnp, Iml the ring remains firm nni! 
unbroken. « the ihae crest or uing the spine of the 
ifium. the tuberoiilv of the urhiiirti nm! the ssernm 
below lire «aerrah«e nrliruhtion 

3 Aretiibular fmetures (n) invobiiig the nm (b) 
mrotxing the three srcmenls anti (e) pcrrornling 

Efiolopy.— Some great force is always 
necc'snry for the production of a fracture 
of fhc jielvic ring, becatise this structure is 
strong and clastic. Prior lo the age of rapid 
Imnsil, fa!)? from a height and crushing bc- 
txseen logs or heax’y bales of goods xxcre the 
common causes of this injury At the present 
lime crushing between railroad cars, trucks 
or automobiles is the major cause, although 
there ore many cases on record of persons 
xxho have sustained pelvic fractures xvhile 
riding in a closed car w hen there has been a 
collision and the occupants have been throxvn 
XKiIcntly together, either bj' the force of the 
collision or bj the overturning of the x'e- 
Jiicle The injured person in this type of ac- 
cident seldom remembers the exact nature 
of the force that causetl Ins injury. Ilowexcr, 
Mnigaigne records a case of a fall from a 
height on an extended limb xvhich caused 
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a fraclure-dlslocalion upward of Ihe same 
side of the pelvis. 

In cases of isolated fracture of tlie anterior 
superior spine, the crest or the wins of the 
ilium, ami avulsions of the i'chial tuberos- 
ity. an exact hislorj* may be obtained. 
Blows or kicks on the perineum and n fall 



Fig 350— Fraelure of llie pchis <fanng pw^anc). 
which was not <listurbc<i 

across a fence or rail or on the tonRtic of a 
wagon are frequent causes of fractures of 
the iiiftrior rami of both pubis and i>chium 
On the whole the averase person with a 
fractured pelv le rinir has other «erioiis in- 
juries and a patient with multiple injuries 
must alwnvs be examined for a fracluresl 
pelvis and the visceral complications lhal «o 
commotilv accompanv this Ic«ion. 

Palholoffy. — The pelvic girdle is most 
frcqucnllv broken lliroiigh the bones form- 
ing the obturator foramen and of these the 
rami of the pnb^^ and the inferior ramus of 
the ischium arc by far the most commonly 
involverl The superior ramus of the i*cbiiim 
is rarely injured in this tv-pe of pelvic frac- 
ture. but it is not uncommon to find bnalcml 
fractures through each obturator foramen. 
These frarturcs through the obturator fora- 
men may be the nnlv fractures prc>enl, but 
there may lie a fracture through the pos- 
terior portion of the ilium or the sacroiliac 
joint or sacrum which accompanies IhU 


lesion, and one entire side of the pehi« miy 
l>e dislocated upwartl for from to 
tnclies. This is called a MaJgaigne fracture 
and is always very serious The force neces- 
sary to cause it is so CTcal that as a rule 
there is a high mortality rate, due both to 
the fmeture and to the associated injiiri'-s. 
The fracture line through the postcroblenl 
portions of the pclv is mav be assocmicd with 
a separation of the symphysis pubis, instead 
of a fracture through the bones forming the 
obturator foramen, and may be associated 
with n more or less tnie sacroilLac didoca- 
lion. But these conditions arc not ver.v com- 
mon. It is extremely rare to sec a fracture 
alone or in anv combination that cxlencl> 
up through the middle of the sacrum. 

Fractures of the iliac crests are very com- 
mon. Av Ill-ions of the anterior superior 
spine of the ilium or of the cpipbjsi? of the 
ischial liilurosiiv are uncommon. 


1 



Kg 337 — I-nrlore ot the priris nilS invi>l»ctn«t 
tbf actlabultiiD and iti^lomlinn of ferDur 


Fractures of the acetabulum are sleadilv 
incrta«ing in frequency, both bccau«e more 
are recognized and because more oecur. 
They mav be classificrl as follows: 

A Frarlnrrt of the rim: , _ 

1. Aft cUong fragtrcnl on tbe ? 

of the aretabnl Jm es-etilisgv that 
twin fonlributfd by the IwLsm * 
dexelopmetil. 
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2 An oblong fragment essent allv that por- 

tion contributed by tlie ilium 

3 An oblong fragment, essent allj that por 

lion contributed b\ the pubic bone 
B Fractures of ti e arctui ifum mroh ng one OT 
tuti of tile ll rcc bones icli form it 

1 Fracture mlh d <phcetnent lanard And 

back’Rard of the isch al segment and 
ramus 

2 Fmclurc with d splacement in vard of the 

pub c segment and ramus 

3 Fracture % ilb d splacement of both tie 

pubic an I isrl lal segmonU svilh larm 

4 Fractire svtfh displacement ii s^art) and 

backunrl of tie il al Segment 
C Perforating fractures 

In U s tvpe the 1 ead is force 1 Ibrough the 
bottom of tl e acetabulum with a very 
small amount of 11 e surro in 1 ng bone 
I) \ fracture so ertensne tl at all of the bones are 

involved and fragmented 

TIic itretJtr'i and the bladder ivhtcb be id 
such close proximitv to the pubic bonc^ are 
frequenth injured the<c coinplicntions often 
occtirrm[; with fractures that have not re- 
quired nnich force The rectum is not often 
injured but when il i« the infection from 
it IS «o Molent that it is tisuallj fatal The 
small intestine and sigmoid are less com 
monh ina oiled Injuries of tlie greater Wood 
acssels are not unusual and when present 
arc freqiientla fatal There is a marked ex 
Iraaasalion of blood in c\ery pehic injury, 
and this blood is almost always extraperi- 
toiieal sometimes extending over the lower 
part of the anterior abdominal wall Often 
there is free blood in the peritoneal cavity 
resulting from an injury to the overljing 
pentoncum but without any injurv to the 
V iscera 

SvmpJoms — Ana person whether con 
«eiou'« or unconscious who has sustained a 
fracture of the pelvis must be caammctl for 
other mjuncs If this procedure is carried 
out m the admitting ward manv lives vsill 
be saved The best possible liistorv of the 
accident and of the force involved should be 
obtained Points of tenderness over the 
piibib ischium ilnirn and «aCTum must be 
looked for carefullv because sometimes the 
patient is too benumbed to be cognizant of 
pain blit will react promptlv to pressure on 
a point of tenderness If the patient com 
plains of anv definite pain such a history 
should not be belittled because it is a most 
\aluable symptom and will be of great aid 
m reaching a diagnosis 


rorlnnately for the patient but tmfor 
tunatch for the surgeon who is endcasormg 
to make a diagnosis the average person 
with 1 pcliic fracture will complain onlv on 
moving being moved or having pressure ap- 
plied over the area of bone injury Careful 
palpation and inspection of the perineum 
arc imperative in these cases and a rectal 
examination should be made with the finger 
carefully exploring around the inferior rami 
of the pubis and ischium and well up on the 
superior ischial ramus The convexity of the 
sacrum can also be outlined with the finger 
in the rectum but great care should be taken 
not to injure the rectal wall on anv sharp 
spicule of bone because anv perforation 
would free the violent pathogenic bacteria 
which are foniul in this segment of the mtes 
linal tract Gas forming bacilli are com 
nionlv present m the lower intestine and if 
they are freed into a large retroperitoneal 
hematoma ihev inav cause a fatal infection 
The «uperior ramus of the pubis cannot be 
ncciiralelv palpated but a marked point of 
tenderness wiUi swelling and discoloration is 
very significant of bone mjurv Rather large 
hematomas are common in injuries of the 
iliac crests and there are times when the 
evacuation of these great masses of blood 
by an incision will be of value Vo drainage 
should be used Deformities of the pelvis 
caused bv crushing and displacement are 
common but they must be carefullv sought 
for as thev ire not easily observed Even 
when one pubic bone is dislocated up and 
over the one on the opposite side m a per 
son of moderate size it does not cause an 
easily detectable deformilv A deformity 
caused by a Yi to 2 inch displacement of 
one side of the pelvis m a case of Alalgaigne 
fracture has no great degree of v isibihty and 
must be carefullv 'ought for bv having the 
limbs parallel and the feet together The sur 
geon must not take too much for granted 
after making a hastv inspection I^ss of 
function IS variable in minor fractures but 
IS alwavs. present in a severe fracture and 
the patient is helpless so far as ppda! loco 
motion IS concerned The writer has never 
been able to prove to his own sal)>facljoH 
the presence of a simple subluxalion of the 
sacroiliac joint 

Geniiounnary Symftovii — A small 

amount of bloorl in the urine is coinmonly 
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found m these injunes and mav arise m the and the bladder contains only a little bloodj 
kidnev bladder or urethra it is alttaas an urine it is highU probable that the bladder 
ominous sjmplom Its orif'in must be de has been ruptured and an exploralorv oiw 
termmed as rapidla as possible considering eration is indicated at the earliest moment 
the degree of shock m which the patient A diffuse tenderness and serai rigidity of the 



Fig 5s8— Severe /racUire of the pehis mth cealrel d sJoral oa of Iht teavr through tl e /rodured arrUbuJum 

may be il must also be borne m mind that a abdominal nail maa arj«e from an c’ctraaa 
seserelj shocked patient does not pass much sation of blood in the propenloneal space 
urme The continuity of the urethra «houId but marked tenderness and rigidity of the 
be noted and the amount and character of abdominal wall with «canly, bloodv unne 
the urine obtainable from the bladder should almost alwa\s indicate that there is cither 
be ascertained at the earliest possible oppor mlrapenloneal or extrapcriloneal rupture of 



Fig Sa9— Same case as stown lo previous figure after reduction 


tumt\ The tc«t should be repeated at short the bladder OccasionalU S or 4 ounces of 
inlertals if there is anj doubt as to the es tinnecan be obtained from a raptured blad 
tent of the injurv If the bladder has been der but it is not common as the prc«stire 
ruptured it is usuallj almost empt\ and of the abdominal caMtv on tlie fundus of IbP 
blood la certain to be present If the abdom bladder prevents the expansion of the bla 
inal wall is rigid semi rigid or verv tender der nail and the urine la Ihronai out fc'^ ' 
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inlo the ]n>ntoncil rn\ il\ or Ip’.'- frc( K in!o ciuat of e concorn to determine llu cor 


the proiMrilontu ejwcr If tin rupture is 
cstniHritomn) thi In«(f fKirtion of Ifu nb 
dcmutnl will will be swollin mnl lM)tr},\ nol 
infruiucntK tlir scrotum in tin mile and 
llic Iiliii HI (lie fcimlc art swollen and 
•‘<l«mnloii« Tlu«r findings mis lie eorrolio 
nil'll tu t!u injetlmn of a slrnk srliition 
into tiu III nf fer anil iiolinu llie amount lliat 
I* m'os rred If iJie rnlirr imoiint of iiijcrlitl 
flinil IS nol rccovircil it is | rmif tint tiure 
IS in injnrv to tin llulfbr wall This tt t is 
of sflliie njirn ‘fiwk *-0 nnrkid that litili 
if ins urine is 1>cinc strreUd \notlnr | m 
I'l'ilnrc i« llip injcrlinn of nir into tli* Mil 
<Icr and tlic us« «f the llnom ci[p or tin 
X n\ phti to delcTmine whether the lihd 
dir IS di>ltndrs1 or whclhit tht air pissc< 
info llu nlulo lima? nsits The ohjsclioii to 
lie injecliui of sterik solutions is that it 
uin\ muse the «prtsd of niu infcotioii llnl 
iin\ Ik prr ent The ol jeclion to the injio 
lion of mr is thil in a certain miiuher of 
nsr» dentil ssill result from air cmloli 

SvPiptnmjr in ieeialwlnr fraefurr* — 
Irnrlurrs of the aretnhiiluui of a minor 
ls{>e Mich a< of Ui< rim without thcinsoUs 
ment of a displncrd ^cf.ment art extrcniels 
iJifficuU lf> ihipnost from the ph's,cal find 
1 UJ.S Irncliiris either of the puluc ‘•epmnl 
or of llic Mchinl «rgincut wntlioiil mnrkeif in 
«nr«l disflrtccnuut an nNo cslrimrls difli 
cult to iletecl hs phjsical cxnnunntion The 
follow me -lens arc of great saluc n marked 
iriwanl displircmcnl or a rcntnl di<loen 
tmn the Ilatlining of Ifie trocfmnti ric rc 
ginn the limh on lhal side fteing of normal 
or iiicrcfsssl length the limitation of alMliic 
lion and the extreme pain on nhductioii or 
n»n other mostnienl of the tliigfi If rectal 
cxanufialton rescalr tenderness high upon 
llu side of the injurv with more or ksg ! og 
gmiss due to cxlrasasalcd hlood and joint 
fluid one can he almost certain of Ibi con 
ilition present The final diagnosis honcser 
must depend on a %erj careful imiitgtnolo 
pic exatnmiUon with soeral plates taken 
from sanous angles 

Dmgnosia — ^Ihc actual diagnosis of n 
fraetun. of the pelvis is nol difTcnll if the 
surgeon makes a careful phssical cxaniina- 
lion and checks this with roentgenograms 
Complications such os tlio rupture of a ais 
cus or one of the great vessels will l>c the 


reel hue of treatment 
IVogno*?^^ \ search through the Iikra 
Itirc on fractiiml pehts disclose', a inirkid 
vanntjoh m the inorlnhtv statistics In those 
cases, in which n definite diagnosis of frac 
tiirc of till, pchis was made either clinicalh 
or h\ loslmorlem ivaimiiation there was a 
morlahtv of from 10 to 17 pir cent Afanv 
<*! IS of fractured pchis arc oicrlookcsl un 
dir the vague clmieal diagnosj', of internal 
injuries such as niptund 1 idncv ruptured 
spleen ruptured 11 cen etc hut an aiitopsv 
III these eases frequenllv reveals that the 
true cause of death was a fractured pelvis 
The prognosis as to di«ahthtv vanes As a 
rule the clinntj pilunl with a fractured 
pvivic ring u m good condition nt the end 
of four moiitns or even lc«< hut in an nidus 
Inal eavt with ‘ medicolegal complications 
there IS an average of from sis to eight 
months of timporarv total disahilitj vvitli 
varving <legrces of partial permanent disa 
hilitv (iisuallv nol Iriilv permanent) 
Treatment —Tin average fracture of the 
jkIvic ring mvolving the rami of the pubis 
am) I chmni with little or no ilisplncomcnt 
Witt heal pcrfiellv and function is restored 
III twelve weeks The patient spends from 
five to seven weeks in bed without nnj par 
(iciitar dressing and (lien is allow ed to be up 
mid nroimd For from three to five weeks 
after which he mnv resume any ordinarj oc- 
cupation If his occupation requires heavv 
lalwr ot least sixteen weeks must elapse he 
fore fie maj return (0 work ff fficrc is a 
wide separation of the fragments (about 
one in seven cases) the patient maj be sus 
iwiided III a slmg If this separation is m a 
mu'.cularman abroad Iieavv band of mole- 
skin adhesive plaster placed below the crests 
of the ihum and over the trochanters of the 
femur niav give adequate support and great 
comfort Hut in a fieshv man or woman an 
adhesive hand is ns a rule unsalisfactorv 
liccmisc its edges roll up and irritate the 
skin The patient maj be suspended m a 
hammock attached to a Balkan frame The 
supiKirts of this hammock maj be hung v er 
ticallv or if ncccssarj can be crossed above 
so ns to increase the lateral pressure on the 
displaced fragments Too much lateral pres 
sure with multiple piillcj s and with the ropes 
crossed from side to side can easilj crush x 
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pehis and is a source of danger This trpe 
of Irealmcnt mu'st be used with the great 
est possible care 

If there IS a displacement o%er one side 
of the pelMS — o Malgaiqnc jracixirc — caery 
possible effort must be made to reduce the 
displaced fragments into position This maj 
be accomplished by traction on the injured 
limb of 50 to 75 pounds of weight avith a 
counter pull through a belt beneath the op 
posite tuber ischii If this is not successful 
the patient should be placed on a Hanley 
tabic and extension made with the screw 
traction with the firm side of the pelvis fixed 
against the center post and extension made 
on the opposite cxtremita The writer has 
succeeded in reducing one fracture of this 
tspe that was of ten dajs duration bj fix 
mg the limbs in the IIa«le5 l^le and then 
manipulating the torso abducting it from 
the injured side An a^uIslOD of the anterior 
superior spine of the ilium of an ischial tu 
berositv is sometimes so painful that re- 
placement and fixation are required A frac 
lure of the crest of the ilium seldom requires 
nns t^Tie of treatment other than the aseptic 
e%acuation of a large hematoma A fracture 
of the sacrum is best treated with rest and 
quiet the prone position being the most 
comfortable Dislocation of one pubic bone 
o\cr the other is rare but should be reduced 
bN manipulations or open operation as Ihe 
pain and discomfort without reduction are 
sometimes aen seacrc A true dislocation 
of the sacroiliac joint has been \cr> imcoin 
mon in the writer s experience A fracture of 
Uie acetabulum should be accuratcK diag 
nosed and carefulla treated ns it anil lie the 
cause of \cr\ serious disability if not cor- 
rected To abduct and extend the limb of the 
injured side aaill be sufficient to reduce the 
usual clt'placemcnt if treatment is begun 
early In some cases a band around the thigh 
with lateral traction in addition to the longi 
liidmal traction is snlTIcient In other cases 
it IS nccessara to drive a large scrcav into the 
neck of the femur and thus make adequate 
lateral traction In other cases the head of 
the femur is driven through the acetabulum 
and the fragments Jock the head into posi 
tion «o that an open operation i» required to 
release the femoral head It can then be held 
m position with longitudinal traction From 
ten to fourteen weeks of recumbenev are 


gcncralh required Fach of these mclhoth 
and means mav he ncccssarv in some certain 
comphcilcd conditions and there are tunes 
when the damage has been so severe that 
onj manipulation or extension whatsoever 
IS precluded hen there is doubt about the 
presence of a rupture of an abdominal vis 
cus an exploratory operation should be 
performed 

WnXUM R CUBBINS 

FRACTURES OF THE FEMUR 
General Considerations —1 ncUircs of 
the femur constitute an important group 
with a high percentage of disabihtv The dis 
abilitv percentage is too high m the light of 
prcscnl-daj knowledge and experience an I 
the attempt will be made m this article to 
present as clearly as possible the modern 
concept of the handling of the various group 
into which femur fractures can be convcni 
enllj divided and the factors involved in the 
choice of methods for the individual case 
Details of treatment methods mu«t neccs 
sanly merelv be indicated when tlie method 
is particularly involved No attempt is made 
to present statistical studies Tlioir value is 
largely academicnnd their application lothe 
individual ca«c m hand problematic 
The e'«enlial idea unclcrlvmg the treat 
mcnl of nil fractures is the function of the 
part In the lower exlrcmilv it is fninarllv 
that of weight bearing and slufliiig of weight 
licnnng known as locomotion This mak?' 
the aim of treatment quite difforcnl froni 
what It IS m the upper extrtmitv in wliteh 
flexibilitv and range of motion arc the es'cn 
tnl aims Although an inch of shortening or 
a 10 degree angular deformilv in the hu 
menis IS of no funclioinl sigriificnncc. it 
becomes of vital twporlftnct in Ihe !o«r 
extremity The best evaluation of the im 
portnnee of this concept lies perhaps m J 
comparison between our attitude ton’t'o 
fractures of the surgical neck of the huinenis 
where the head is angulated somewhat hut 
impacted and a similar condition in the 
neck of the femur The two bones are analc 
gous with heads off^el on tJie shafts bv ao 
intervening neck The femoral neck is nereis 
somewhat lonccr linn the humeral one In 
the first case the deformity is not distufhf* 
carlv even immediate active function i< 
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tituted and npid return of a normal range 
f motion and flexibilita is souplil In the 
ccond instance considerable risk is taken to 
ccure adequate anatomical restoration even 
ircaking up impacted angulation and pro 
onged immobilization arc practiced to main 
am corrected position \Mtli risk to life and 
the range of joint motion The difference m 
practice is due to the difference m the aims 
3f treatment baced primarily on the fimc 
lion of the part Of course it is desirable to 
mamtam all the motion possible in the lower 
oxtrcmitj— m fact this has been the driaing 
force in dey eloping modern methods of treat 
ment, but the functional anatomj is of 
prime importance 

■\^lth this concept of thenpeulic aims 
fractures of the upper extremity of the fe- 
mur will be considered ns one group frac 
tures of the shaft as a second group and 
fractures of the lower end as a third group 

ritACTunrs or the upper extremity 
OF THE FEMUR 

There is considerable comfort in the fact 
that a latssez fatre attitude yisions of «and 
bags and a hopeless prognosis are no longer 
considered part of the picture presented bj 
fractures of the femoral neck Today the 
case which justifies such a viewpoint and 
course of procedure is a rarity True there 
is still much room for improyement but as 
a result of the myestigations of the problem 
m the last twenty a ears not only has a 
creat deal been accomplished but further 
adyanccs leading to still lower morta itj 
and belter jesuUs mav be confidently looked 
for m the next decade 

Past present and future victims of this 
deplorable fracture owe an immeasurable 
debt to Roval Wntman for his militant mis 
sionary yvork m this field No one person 
has been so important a factor m forcing m 
telligent and progressive study or has con- 
tributed so much to aid m that stiuU In 
addition to the contributions and inOuenre 
of Dr Wlnlman we hayc today m our at- 
tack on the problem the aid of increasing 
knowledge of the anatomical characteristics 
of the part of the value and significance of 
adequate roentgen studies both before and 
after reduction of the wide variations m the 
initial pathology and of the course and char 
acler of the healing process 


It may seem that an inordinate amount 
of space IS devoted here to anatomv and 
pathology but a knowledge of the essential 
anatomy of the femoral head and neck and 
their coft parts and of the pathologj of the 
various fractures is of paramount impor 
tance m the formation of any intelligent 
plan of treatment 

In figure SCO I it will be noted that there 
are five sources of blood supplj to this gen 
eral bony region the ligamentum teres the 
vessels accompanjing the capsular attach 
ment to the neck those accompanjing the 
rcficction on to the neck of a thin lajtr of 
capsule together with svnovia up to the at 
tiLuIar edge the nutrient vessels at the base 
of the neck and a multitude of small vessels 
derived from the muscular attachments 
about and along the mtcrtrochmtenc re 
gion entering via the periosteum Tliese 
latter consliliitc in point of total volume a 
large part of the circulatorj «upplv to the 
intact bone The intact neck of the femur 
IS then far from deficient in circulation The 
complicating factor lies in the fact that all 
or the major part of the circulation to a 
fracture site must often be derived from soft 
part sources outside the bone and not from 
its intrinsic or nutrient vessels once fracture 
has occurred Comparison of figure SCO I and 
n demonstrates what occurs as regards cir 
culation in tlie various regions of the femoral 
neck following fracture 

Assuming each fracture line to be com 
plcte with tearing of all vessels across the 
Jmc of fracture it is readily seen that when 
the fracture occurs across line I the so called 
subcnpital fracture the proximal fragment 
has for its blood siipplv only those vessels 
small and few m number which enter 
through the ligamentum teres In some m 
stances this ligament contains no vessels 
which actuallj reach the head of the bone 
At all events the head is cut off from B 
C D and E as sources of circulation If the 
fracture occurs between lines 1 and 2 the 
proximal fragment has as an additional 
blood supplv onij such circulation as has 
remained intact bj reason of unlraumatized 
portions of capsular reflection "UTiiIe it is 
true that the circulatory supply B of the 
capxular attachment itself is profuse the re- 
flection of the capsule on to the mlracapsu 
hr portion of the neck is extremely thin m 
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places practicallj lacking so that circtilabon 
C at the best is ccanta and if there is sepa 
ration of the fragments to anj degree this 
circulation becomes ml as regards the proxi 
mal fragment The head is then no belter off 
than following subcapital fracture ^^^len 
the fracture occurs between lines 2 and 3 — 
the so called base of the neck the proaimal 
fragment retains circulations A and C plus 
those vessels from sources B and D which 
lie proximal to the fracture line Wien the 
fracture lies between lines 3 and 4 the 
proximal fragment retains circulations A B 
C D and all of the rich circulatory supply E 
will be discussed 



suppK unless extensive retrograde throra 
bosis occurs following fracture It is aI«o ob- 
vious that in anv given fracture all the 
vessels crossing the fracture line mav not K 
ruptured or thrombosed and that in sub 
capital and mtracapsiilar fractures the cap 
suhr reflection may not be complctelv lorn 
Apart from the problem of the actual life 
of the proximal fragment studies of bone re- 
pair have pointed out the varied significance 
of adequate circulation in that process 
Itis therefore advisable to remember from 
the standpoint of prognosis that it u ivi 
possible to state at the outset for the speetfc 
case of tniracapstilar fracture hou much cir 



P's 360—7 Sources of blood supplv for Ihe femoral neck A From the rpimentum teres scant and wme- 
times miss njr fl from the capsular attachments numerous large vessels C from the capsular reflertifin swl 
svi ovia small si ort vessel D nutr ent vessels numerous and good s sed F from ll e evlcns ve mu«rle aUseh 
ments in interlrocl antenc region (si aded area) In Ibe intact femur these vessels anastomose freelv II (o’™ 
pare vilh I) Effect of fracture on blood supply to tbe prov mal fragn ent Assum ng tl c fracture In lie rom- 
I lelc m each instance the pros tnal fr gment retains after Fracture 1— blood supply 1 only Fract ire 8— llood 
s ippb A plus C Fracture S — blood supply A plus B plus C plus D Fracture 4— blood supply pracU “illv intact. 


These two latter fractures lying between 
lines 2 and 3 and 3 and 4 are a separate 
group clmicallj except for the phvsica! signs 
and sjmploms The prognosis and treatment 
are entirclj different from tho«c of the first 
two groups The httcr will be considered 
first under the designation of inlncapsuhr 
fracture and later the differences presented 
bv the two other groups under the terms 
base of neck and intertrochanteric fractures 
will be discussed 

lNTa.\c\PstmAn rnAcrimE 

{Subcapital and Through the Neck) 

It IS of course obvious tint in all instances 
the distal fragment has an adequate blood 


culaiory damage has been done by the in 
jury The prognosis must neccssanh wait 
until the extent of circulatory damage be 
comes apparent in bone changes notid in 
the roentgenograms This is a question of 
weeks not dajs 

Tn addition to the pathologv involving cir 
cuHtion in these fractures one must nM 
keep m mind the fact that there is no char 
aclcnstic displacement of Uie fncnicnl* 
There mav be no displacement at all men'j 
a crick showing across the bone ^^hen thi 
fracturing violence is directed against tie 
greater trochanter which is unusual llicd 
placement is apt to be that of a varMng uc- 
grec of impaction with a tendenev to com 
valga (Fig 301 3) 
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Tcnnng of llic «iofl parts and prjm*ir\ cir- 
ciilalorv tInmnRc tlicorclicalh sliould be nt 
n inmimum in Uiest t«o pronps of cases al- 
tliongli sccondarN Uiromho«is of \esstls maj 
chmimlc this favonblt. factor Orthnarilj 
Uio disphccmcnl, when it is present is the 
result of a \flnaWc amount of donnirnrd 
force of the pehis exerted on the head plus 
n torsionat force due to twi-ling of the bod\ 
Hus results in \arious degrees of coxa \arn 


It IS apparent that the damage to the vai* 
lous circulations is more complete with the 
incrcasiug degrees of displacement, since this 
predicates more and more tearing of the cap 
suhr reflection and of the attached soft 
parts 

In Ibc higficr fractures (he intracapsular 
and the suhcapital actual dcith of the 
proximal frigmenl mas occur a condition 
which Plicmi>lcr has called aseptic necrosis 



Fig SOI— ^ irattuw (allow ng Molenre apimH the Itochantcr Ilotted line represents rarmiil posilon of 
tie head hliadnl area represents int|Mvetwn It «iH he noted that the puil of muwtes running from the ujper 
fcirntr to the pthis and trunk ten fs to impact tl«e position further (for« Zl) and that weight bearing has the 
same teiilrnn (force O C<im{iar« «t(h the effect of these forces m tie normal neck (4) usd m the presence 
of fmrtUR wxli coxa tafa deformity (S) 

i loTKS inioUed in piwliiction of Uie usual deformit} in fracture of the femoral neck A Dj inward force 
of (he tiodi IIS pell n after slumllt P res ilsnrc of fiieil leg and foot C t>| rar I pu|] of muscles runo ng be- 
tween thigh and trunk D and C bilh lend to augment action of A (eompirc with S) D tors ond force tend 
»JVf to produce horjjtontal angulation Tl e inset shows normal pos lion of the foot in the supine pat enL Com 
pare with S 

5 Tl c effect of tl c tor« onal and impact forces show-n in S Note that the force D is responsiWe for the 
outward rotation ol the thiRh fool an I leg as represente t 1 y tl c rharaclerist c position of the foot S as com 
fuired With the normal position 1 'Nnlr tint lie shorten ug is rauseil 1 v tl c forces A B and C The dolled 
outline rcprcsenls tl e normal pos li in of tl e hea I The impaction is princ jialh inferior and posterior Note that 
tic muscular forces C ten! to increase cosa vara Compare with similar tendency in the normal (4) and the 
effect of ll esc forces m presence of cosra vn(pi (S) 

G Position wl irh may lie read ed bj fmgments m extreme angulation due to torsional forces This is not 
uncommon Note the eirrular appearance of leal when siewed from »b front referred lo iti BgUfc 36“ 
and “I’-F* an 1 of much importance in the planning of resluctioa Tic head may look posteriorly with its or 
licular face inslend of anteriorly ns here shown 


and of aiiffiiJation in the hori7ontnl plane 
with the ingle opening backward (Tig SCI, 
4 and 5) 

If the torsional force is extreme the frag 
ments assume the position shotrii m figure 
361 0, not onl> with no impaction but with 
out contact of the fractured surfaces 

It IS veil to realize that this is not of in- 
frequent occurrence and that the reduction 
maneuvers will fail to secure apposition of 
fractured surfaces unless modified to meet 
this situation 


This 13 an cxtrcmelv unfortunate complica- 
tion particularlj if not recognized and 
modifies trcmendoiish both the prognosis 
and the treatment XlnforliinatcK it can be 
retealed onij roentgenographic changes 
some weeks after injury, but the possibility 
must always be kept in mind 

Manx so called intracapsular fractures of 
the neck are fortunately sufficicntlx oblique 
that at least part of the fracture line par 
ticuTnrIx below and belimd lies below the 
point of capsular reflection m the region 
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desigmted D m figure 3G0 IT thus msur 
ing some degree of circuhUon to the proxi 
mal fragment Recognition of this fact is a 
matter of import m prognosis and m treat 
ment 

For the general features of the healing 
process the reader is referred to the seclion 
on repair of fractures It is desired to call 
attention here merela to the extraordinary 
features m the process winch manifest them 
sehes in this region characterized b> uni 
^ersalI\ slo^\ union and all too frequent non 
union The paucitx of circulation for nutn 
live and biochemical transformation pur 
poses and of vascular soft parts available 
for the growth of granulation tissue to form 
the basis of callus even when reduction and 
fixation are adequately carried out is the 
factor responsible The present da\ attack 
on the problem is centered on these anal 
omical and pathologic features and what is 
most needed for improvement in general re- 
suits IS adequate carrjung out of eflicienl 
closed or conservative methods in general 
hands To the clo«ed methods there has been 
added as a relatneK conservative procedure 
that of closed reduction followed bv internal 
fixation applied through an incision which 
exposes onlj the lateral trochanteric region 
This will be described in the section on op 
eralive treatment Open reduction at present 
should be definilelv limited to selected cases 
m selected hands and under restricted con 
ditions with the realization that open re- 
duction of the femoral neck is at present not 
generallv justified This point will be further 
elaborated under the discussion of operative 
treatment 

Roentgenography — One of the difiicul 
ties in securing results m intracapsular frac 
lures of the femoral neck b\ closed methods 
has been engendered bv inadequate roent 
genographj \s has been pointed out in the 
description of the pathologv of this lesion 
the position of the fragments determines 
the details of the reduction procedure and 
with certain rather frequent displacements 
the routine procedures cannot possiblv re- 
sult m reduction unless modified to meet 
the condition revealed bv the roentgeno 
grams It is often extremelv difficult to de 
fine ihe position of the fragments m a flat 
plate accuratelj enough to be of any prac 
lical value The points of paramount im 


porlance m the analvsis of position as sbowai 
m flat plates are illustrated m figure 36» 
A*-E* A"* E The use of stereoscopic plates 
naturallv makes the determination of po i 
tion an easier matter but thej mav be mis 
leading unless accurate note of the po nls 
mentioned in the discussion of flat plates i» 
made 

The introduction of methods allowing the 
taking of more or less lateral views of the 
femoral neck Ins made it possible bj com 
bining anteroposterior stereoscopic plates 
and a lateral view to obtain a more accurate 
idea of the relationship of fragments and 
therefore to use reduction procedures inlel 
IigentU and more successfullv The value of 
lateral plates is briefly shown m figure 3C^ 
A* E^ These lateral views can be secured 
without untoward difficultj Two simple 
methods are those dev eloped bv George and 
Leonard and bv Alanfredi and Darrach The 
former involves empIo>ment of a special 
curved casette and is illustrated m fieure 
3G3 1 The latter makes use of an ordinary 
casette and is illustrated in figure 803 2 Dis 
cu«sfon of the roentgenographic check fo! 
lowing reduction is best combined with di» 
cussion of the reduction itself since it is an 
indispensable part of that procedure The 
roentgenographic checks revealing the prog 
rcss of the healing process changes of po i 
lion vvith or without evidence of absorptive 
changes and the occurrence of aseptic necro 
SIS are all vitalh concerned m treatnieat 
and will be presented under that heading 

Too much emphasis cannot be placed on 
the adequate roentgenographj of fracture 
of the femoral neck with careful «ludv and 
adequate interpretation thereof both before 
and after reduction 

There can be no question but that roanv 
of the cases of non union which help to make 
the care of intracapsular fractures the prob- 
lem which it IS result from inadequate 
knowledge of the position before attempl^r' 
reduction resultant failure to secure ade- 
quate reduction and failure to recogntre m 
adequate reduction in subsequent roentgen 
ograms The problem of union in the ^ 
fractures is complicated enough at the be* 
without these added barriers to success 

Etiology — ^These fractures occur orvti 
narily in elderh persons and more frcqven 
m women The greater tendency to frac uec 
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m these persons has been hnl to dccalcificn 
tion of the bone secondar\ to changes due 
to age and decreasing bodih 
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stiluents of the bone Tins would mikc for a 
clearer understanding of .the “brittleness ” 
This, plus the fact that the neck of the 



Fig Se? — yl‘, Normal hip in neutral position Heat! outline is seTmcirmlar Compare direction of first 
portros of lover margin ol neck inth (sbefudwn) oml (arWuction) i^foderalety prominent le>,»ef tits 
chanter slight shortening of neck an<l slight biondenmg of greater trochanter Compare posil on of articular 
margin of head m acetahulum inih O' and £• D*. In internal rotation Lesser trochanter has disippeared 
neck sbons full length nod greater trochanter is seen m sharp prolUe C' In oiitnnrcl rotalion MarkwJ prom 
mcnce of lesser Iroclanlcr (fUadnhleral face-on •view of greater trochanter marked shortemiig of neck Ixad 
outfme approiching (he circular insCeal of (he semicmuJar 2?*, Appearance as in C* but (he addition of 
abduction has changed the direction of the first porUon of lower marpn of neck and caused the lower portion 
of the arUeular outline to project beyond the lower edge of acetabulum and the upper portion to wilhlmv 
into the acetabulum £' Appearance as lo A* but the addilioD of adduction has changed the direction of tl e 
first portion of the lowev margin of the neck and caused the lower portion of the articular null ne to rwde 
Within the neelabulutn and (he upper portion lo proje'd^ beyond acetabular edt,c Observation of tlicse sanous 
points in a flat plate will give some idea of the positrons assumed by head fragment and neck fragment 

A* fracture through mid neck Head fragment inarkeilly abducted Shaft in slight abduction anl nwlerale 
esternni rotation At operation the raw surface of the hca I lav in contact mth dorsal surface of neck fmement 
B’ Abduction and imdrolation of neck fragment Head fragment flexed and rotated so llinl its raw surface 
looked directls forward and lay against back of neek fragment (Compare Fig 301 ) C* Abd lelion niuf mirkcif 
flexion of head fragment Outward rotation and forward dspheement of neck fragment {provnl at opera 
tion) D’ Moderate nlslurtion of head Neck fragment rotated outward and ilisphrcl forwanl (proved at 
operation) £* Note adluclion of heed moderate c^tema! rotation of neck Stereo elwira orerhpping to l»e 
on different planes and not due lo impaction 

Lateral views taken b\ Manfredi technic D» is the only one showing good appoilion AH five looked 
salisfarlory by ordinaiy flat pbte standanls A* shows forwanl angulal on with resultant gap C* si ows forward 
angulation and rotation D' and £* show anleroposlenor angulation and rotation (After Darrach an 1 SUmson ) 


cent invcstigntions tend to <?}iow however, femur is subjected lo cross slnin end lo 
that in addition to the dccalcification there torsional slrun intensified b\ tlie momcn- 
is also a marked decrease in the organic con- turn of the body weight, readilv cxpKms 
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the frequency of the fracture in the aged 
in common with Colics fracture and the 
mildness of the trauma which frequently 
causes it 

The fracturing Molence is of two types 
and the recognition of the Molcnce invohed 
IS of importance in treatment and prognosis 

One t^ 7 )t is that embodied in a misstep on 
the stairs or m stepping from a street curb 
or a slip on a rug or a polished floor As a 
result there occurs a sudden precipitation 
of body weight on the affected hrab with 


A 



the majority of cases the fall on the tro- 
chanter follows the fracture and is not an 
etiological factor 

The brittle qualitj of these bones males 
it possible for fracture to occur with a mini 
mum of MoIence and anj complaint of hip 
pain following e\en the mildest trauma m 
an elderJi person places on the doctor the 
burden of pnnmg that there ts not a frac- 
ture of the femoral neck e^en though tie 
patient can walk and has no demonstrable 
deformitj 



Tig S63 — 1 s-ra,>9 osinj curved casetle (Ceor^ and Leonard) PaUeot supae Slatk'iJ abdortwa 

not necessar} A Target of tube, above Fac crests B ctined casetle m penneam closelv appl ed to curw of 
the neel 3Ti s method has the d sadnnlages compared wrth the 'Maatred oKthod, of nqomis » 
casette and of produang probablv more d stortton 

The 'Manfredi technic for lateml views The pal enl Les supine with legs abducted and casetle » pushed 
in over iLac crest and beneath costal margin The tube is close U> the bed near the patients opposte fool 


cross strain on the femoral neck and prac 
ticallv mtarnblr a twisting effort at reco\ 
erv wilh a coincident torsioml strain (Fig 
SCI 4) The resultant deformities are illus 
trated in figure 361 5 and 6 The other 
type IS that m which there is actualh a 
blow against the greater trochanter without 
cross strain or torsion producing some im 
paction with i tendency to co\t nnd 

a minimum of «oft part mz circulatory 
damage (Fig 361 3) 

The patient will almost inaariabh giae a 
histor\ of having undergone this «econd 
tvpe of violence — a fall on the hip but m 


Diagnosis — ^For purposes of di«cai ion 
the fractures of the upper evlrenut' of 
femur are commonlv dnidcd as follows 

1 Intracapsular — subcapital — through the 
neck 

2 Extracapsular — ^base of the neck 

3 Intertrochanteric — pertrochanteric 

The«e groups often pre«ent indistingui n 

able pictures as far as svmptoms and sgns 
are concerned It is be«t perhaps to prc<en 
first the classical picture of these fnclurf' 
and then the aariations which mai lo 
countered 

Tlie patient has ’ ® 



057 


FRACTURES OF THE TEMUR 


misslep following a stumble or has been hit 
by a mo\ing object, such as an automobile. 
Coincidently there has been pain in the liip 
or groin and inability to use or to stand on 
the affcctcil 1^. When the patient is ex- 
amined in the supine position, it is noted 
that the fool on the painful side is outwardly 
rotated, somct^nle^ to such an extent that 
its lateral aspect lies flat on the tabic or bed 
(Fig 3G1, 5). Anj movement of the leg 
causes pain in the hip or groin, more par- 
ticularly abduction or internal rotation, the 


lm>e the thighs in the same degree of rota- 
tion and of abduction. The importance of 
these points should be ob%iQus, as .should 
also be the fact that it is ncccs'ary to put 
the sound leg in the position assumed by the 
injured one The measurements arc made 
from the anterior superior spine to either (he 
internal or the external malleolar lip. Meas- 
urements raaj be exceedingly misleading 
unless made exactly. 

Nelaton’s line is a line passing from the 
anterior superior spine of the ilium to the 





2 


Rg S®4 —t, Wklon's line A. Anterior supenor spine *>f ilium. 0, lui>er<>iit\ of iseliium palpntetl in bultock, 
C. Up of greater inoehaiitct It can be reaJilj seen Uial in tnxa %ora or in upnanl riding of the nwk, the 
trochanter is ele%atr«1 sitime this hne 

3, Bnanl’r inang/e The hcai'y lines represent the normal Tbe light lines represent Uie condilion in fracture 
with shortening AH, TtrpenAicahr from nrlenor superior spine to the table or bed. dC, hne drawn from 
anterior superior spine throuch tip of normal gresler troclianter to table, defining Hislanre C/I. normal base; 
.It), line draita from anterior su5>enor spino Ihrowpb Up of great troehnnler rhiatnl owing lo roxa vnrii or 
upwani ndvn^ of neck, on head, defining PB. »horUne«l base in this condition The >nlue of this dclermmatioti 
hes in the fact that it transfales a smalf ififierem* in fe'ef of the gre-'t frocAan(e« into a larff-f and more 
definiteh determined base ime difference 


latter being practically impossible Inspec- 
tion alone ma> show tliat the afTcctwl leg is 
shorter than the sound one. If tins is not 
apparent to the eye. actual measurcmcnl plus 
comparison f>f XeJaton’s lino and Brjant's 
trUngle on the two sides w ill reveal a vary- 
ing degree of shortening. 

In order to make measurement of any 
Value it is essential to have the two anterior 
superior spines of the ilium on the sime 
level, lo have the hips and knees In the same 
degrees of flexion on the two sides and to 


ischhl tuberosity, n-tth the hip in 40 degrees 
of flexion and in the mid-position without 
abduction or adduction. Such a bnc in such 
n position of the patient will jmss through 
the tip of the greater trochanter on the 
sounri side, but dislal to it on the injured 
side if there has been shortening due lo 
femoral neck fracture (Fig. 304. I) . Bry- 
ant% IriangJeis piclwrrd in %jjrc5l>K g, and 
presents a shortened base of the triangle ns 
a result of shortening of the extremity due 
lo injury of the femoral neck. In addition lo 
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these signs the hip on the affected side is 
apt to be definitcK more prominent than 
the hip on the sound side 

^^lth such a picture it should be impos 
sible to miss the diagnosis \Mien howe\er 
the \isible outward rotation is slight and 
the shortening is not marked particuhrlv 
when impaction sufficient to proMde come 
degree of fixation is present the diagnosis 
will be frequenth missed unless the meas 
urement is carcfullj made of "Nelaton’s Ime 
and Brjnnts triangle i» accurately gauged 
In these doubtful ca'cs and in those pre- 
senting no gross deformiU the presence of 
pain on attempted abduction or internal ro 
tation eliciting of pain m the groin by a 
sharp blow of the clo'cd fist on the heel of 
the extended leg or o\er the trochanter and 
direct tenderness in the groin are of signtff 
cance In the presence of anj of these signs 
the case sliould be handled as a fracture of 
the femoral neck until adequate roentgen 
examination can settle the question This 
xiewpoinl IS important in that patients hav 
ing impacted or iion*displaced fractures may 
actualK be able to walk about with onlv 
slight discomfort 

In the elderh unconscious patient follow 
mg accident the hips should always be care 
fully examined for the possibility of frac 
ture and if the gross signs are not present 
muccle spacm on mo%emcnt and/or reslric 
lion of motion range particularh abduction 
and internal rotation <hould make adequate 
ysw’swxw'KXviw eSiSiewUat vx t.o 

rule out the possibility of fracture 

In testing rotation of the thwh it is im 
portant to grasp the knee and thigh and to 
gauge the moxement bx the position of the 
patella Rotation of the foot is not an adc 
qiiate gauge of hip motion because of the 
great amount of movement possible in the 
subaslracalar joints 

Treatment — In the treatment of these 
case*> the fact that the patient is often aged 
and suffering from ailments common to old 
age IS frcquenlh allowed to exercise too 
great an influence in the choice of method 
Fverv patient of course requires a careful 
and complete phvsical evaluation but the 
finding of cardiac lesions of chronic bronchi 
tis anil emphvscma of nephritis or of vascu 
lar lesions does not mean tpso facto that 
inefficient treatment or no treatment is in 


dicated It means merely that these lesions 
must be treated m addition to not to the 
exclusion of the fracture Those instances 
m which a fatal outcome can be assumeil to 
be the result of adequate treatment of the 
fracture when combined with adequate treat 
ment and nursing of the patient are few 
and far between Jlost of such patients face 
under the same tape of general care jual as 
great risk of mortalitj with rest in bed and 
sand bags or with traction suspension as 
the\ do under properlj nursed plaster im 
mobilization If the care and supervision of 
the patient cannot be adequatel} earned out 
the mortalitj will be high in either instance 
If it can be adequatelv earned out the mor 
lalitv will be lower in those cases m whicli 
the fracture is adequatelv cared for Tic 
idea that reduction of the fracture and 
proper immobilization after reiluction have 
been the fatal element in these cases has 
been a tremendous handicap to the general 
adoption of adequate methods 
It is al«o to be kept m mind tint pan 
(lexical as it may seem at first glance the 
worse the general condition of the patient, 
the more vital the necessilj for mtornal fix 
ation just as «oon after injury as possible 
with active mobilization of the patient as a 
whole thereafter 

Emf gmey Treatment —The use of the Thomis kT* 
of spt nt wilh fired tract on as advocaled hr the Frs'^ 
lure Comm Itw of the \iiiencun College of » 

a lemporan immob I znl on pen t ng defn te trcalin t 
%% wVwnft stivit VVietJt kXV.Ve vV. 

rnintob I ze the h p ]o nt. t keeps the fra^Tnei U 
quateir f red and prerenU furll er deform t an 1 dam- 
age bv the maintenance of constant tract on It shouU 
be appted as soon as the d aenosis of fracture or mf 
pecled fracture is made and kept on dunog U e Iran** 
portat on to tl e hosp tal and to a d from the r nr 
room and dur ng prel m nar^ treat neat of the patent 
unUt defia t re treatment is undertaken 

If a Thomas tvpe of spl nl is not ara Iih/e Iheo » 
long Liston board spl nt from the ai lia to bcvmtin 
the fool si oull be appHed but it is infin tdv W 
effect ve Tn an emergency llie tn-o ky'! »nJ Ih 
can be bandapei! together the soun I * de act o'- rome- 
nbat a* a splint for (be injure)} one Nomerou* 
oos methods of applying Iracljon witfioul He u.^ of 
the Thomas fReller Illake) I -pc of spf nt hare 
devised The reader ts referrc<l to the section on t c 
emeegenej treatment and lmr<porlalioa of patic 
wjlb fractures for 1} e deta I* , 

If the patent >s m slock ll s «VuId J* 
br the reco'm zed methods ®'riee ibc Iraumi ^ 
in the average ease w rclat vch m U 'hock s 
not present Ilowcver with the ThomM spfnt 
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a procedure h-Ik-Ij Uket fc<« than fi»e rantfei and 
nhidt tiould be d« ml o( pa n dvomfort or added 
alnx-L to the patent a* much ( me os u newfed may 
be aftfel) taken for the trealraenl 

‘•nee tJfc {at enl i« vs all} 4C«1 an I tubjrrt to tic 
yriiernl <1 tensM n 1 1 Uiitl ai re* of ll e age |;mup it 
u ettfni il to ctaluale 1 m <t t t { on jltom ipt Iwfon: 
lie Irratmrnl of tl r frmturc is startr I in or I r ll I 
»} airier d «rft«c I e riaj fie *u/?erjn(, from ea fje o k*- 
cjualrl) earetl for rot etirrcT ll\ i th ll e frn I ire tm 

I hjncmn an I rJ ron c bmnr] I s srlenal aeJrro* « (gf/t 
erarrrtl rerebral or rrnnl) hvpetlenson renal ! ease 
molar dsrase and d alietes are amon** tie frollemi 
prwrilTiE tlemsrKe* U «l o 1 1 lie d «lmcU) u Icr 
atood that prvlinl It n ne of tlirv coi 1 1 on* I as an) 
effrel 0 1 tie hral ng of lie frael ire Tier efie I is 
apparent pnnnpallt in the mortal K rate Sor ii an> 
one <r them more ll an a ten pnrnry liar to tl ale 
ijoale trealmrjt of tie frarlnrc unless tie p-ilrit * 
(fart rail mnnluni But the are rale rl teminalnn 
of llie r ( re%e re or ab«enre is of vilal i jv rlanre in 

II I ent ng vl at treatment the pnl rnl mu I I ate ro n 
CJ lent mtl the Irratnenl of 1 is fracture ll is fa 1 re 
to esrrv o it tin pnmnr> enref 1 eval stcon of the 
|<al nl «} fh IS r<-i|v n ble for tl c yro in II **1 aa ump* 
tM n ll at A plaster st m is an in porianl element in tl c 
PH rtal tl rate of 1) s fracture It >s also to (e* retnem 
lieresl lint it is iiit<c U> dela> mtennl fiat t if 
It II to be u»e*l for lai* in or ler to make tl s eml la 
tion ®ome lours of Irby for lie treatment of real 
alork IS justified lul three or f ur lass re«l n bd 
l«rf re Oferat on ts lef n tely loore of a Lai I -ap tl an 
a iclf 

Folloa ng tie appi ent on of lie Tlonias tipc of 
a| I nt ll e Irraln ei I of »1 nleier si oek rnai be presei I, 
tie laluni; of alerjustc roenti-enoffTnphic a tempos 
ter or prefrrall stereoseipe an! literal sen onl 
lie careful rvaluat on of tie pat 1 1 as o whole lie 
I at fit and 1 s fracture can lien los lreale<l intell 
renllj 

/{ct/uciion — ^T5iis mas ho accompli«l»c<l liv 
n cJoccil or nn open inclJioil \s prcsjonslv 
stnlerl open reduction si oiild be rc«:ersc<l 
at present « riling for selected cases in spe* 
cnl bands The niclliod of choice for llic 
a\ern^,c surgeon is the closed inttijod pref 
irn!)l\ followed In internal fixation applied 
tbroucb an incision o'cr the lateral troeban 
tenc region 

\n\ one of a \nriei\ of ancslbesms max 
be cniploxcd Local anestliesn (injection 
of noiocain into the licnintoma about the 
friclure) nn\ be excellent if the reduction 
nn be done Mjlhin i ftw hours after the in- 
jurj Gasoxjgen with or without basic 
atertm (from 00 to SO mg per kilo) is usu 
alK icrj satisfactorj Spinal anesthesia 
particularly with the use of pontocaine 
which prolongs the anesthosn for two or 
three hours may be xerv successfully used 


THE EE-MUIl 

To mold (he targe drop m blood presstire 
Unit frequently occurs with spinal anesUic- 
sin particularly m cases of hypertension 
umhleril anesthesia nn he secured by cm 
ploxing a hnw specific gra\it\ pontocaine 
and n special tcchnic In patients showing 
but slight dispheement and requiring but 
little manipulation i large dose of morphine 
or rcclal paraldehtde nn v he quite adequate 
Closed reduction is best accomplish!^ by 
eillier of two methods The first is that of 
Whitman sliphtU modified m \icw of more 
itcuntc present da\ knowledge ns to the po 
sitioii of Irigments gamed as the result of 
slcrcoicopic and lateral roentgen studies 
(Iig S6 j 1-4) The modification consists 
m ihe application of outward traction to the 
tliigli preceding and accompan\mg the 
downward traclion witli the object of di« 
engaging the fragments preliminary to plac 
ing them in their proper relationships In 
addition to accomplishing tins the mineiixcr 
IS practically essential x%hen the deformity 
IS llial rt presented in figure 301 f in order 
torimoxc the pressure of the neck from the 
head fragmcut «o ihal the httcr max drop 
hack or come forward as the case may be 
to the position where it is possible to get the 
broken surfaces in contact 
The second method is that of Lcadbetlcr 
(Fig TfS 5 nml 0) The fltxion of the hip 
in tins instance secures relaxation of the 
muscles about the joint thereby Jiaxing the 
saim rlTcct ns the outward traction in tie 
Whitman method since it relieves muscu 
Inr tension and spasm which maintain pres 
sure of the neck against the head fragment 
A matter of importance in the reilueJion 
IS that one slrncs to attain not anatomical 
reposition hut actual coxa ^a^ca of miid de- 
gree It IS m effect a slight ovcrcorrection 
of the doformitx in order that the normal 
forces of the muscles ninning between the 
pel' 13 and the thigh and the impart of 
weight bearing shall both tend to force the 
fragments more tightlv together in place of 
exerting a slicanng strain at the fracture 
site with tendency to produce coxa xara as 
IS the case m the normal femoral neck (Fig 
SOI) The importance of this overcorreclion 
has been increasingly appreciated within the 
last feiv soars and a satisfactorv reduction 
IS to be considered one in which slight coxa 
xalga position has been attained rather than 
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one m which normal anatom\ has resulted 
This elimination of a ^hearing strain is of 


progree«ton of coxa aara deformity on 
weight bearing which is often seen after the 




Pip 883— The IMutman reduction (modified) 1 A Traction downnard on Jrgs against counter Irartinn £ 
m perineum (post in table or rolled sheet passed throuch penneum and fastened to bead of table) eoi"n<leBt 
sntb 0 traction outward on thigh fmanual or bjr swathe around thigh ami operators wai%t) amut eourler 
traction C (against crest of ilium — manual or b\ sheet fastened 1o opposite side of table) 0 (li«enj!a"fS the 
fragments and A should restore normal lenstli SS the anterior superior spines must be kept on same level at sJ 
times r the patelbie both look direclh anlenorh and the feet point anlenorlv 

SABO and C continuecj Tlneh josl above the knee is rotated (/?) mnartl strongly Patella iw* 
inward on treated side fool points inward eorrespondingli No wlmn on knee or onJtfe It is wrong anl harm^trf 
to perform this rotation using the leg or tlie fool as a Ie»er since the knee or ankle and knee arc then Didff 
strain and are apt (o be uncomfortable and lo stilTen up immoderatelr in plaster 

5 0 and C released A and B maininined and both legs carried out to full ph\5in1ogieal nbiluction as psned 
by limit of sound side laiersion of injared siile maintained 

4 Injured side earned a httfe beiond Donaa} abdacUon Emit lo secure mild coxa valga, and icipartins. 
and into mill bjperexlcnsion 

5 and G Leadbetter method of reduction The patient lies supine on the table S The anlenor snpenor 

spines (S) are I eld firmK down (mannally bv an assistant or bv a swathe passed underneath ll e tshtr C) 

TTie operator faces the patients feel and with hw shoulder underneath the calf at i as a fulcrum anJ «!>• 

wan! push and Ins two hands oser the front of the leg at D eierling a downward leveraar sm-u^ powefw 

traction in the longitudinal axis of the femur The flexion relaxes the musculature about the hip 

thereby rcheses the tension wbicli is liolling the displaced fragments lighllj Ingither in a I Miou h' t 
exerting of lateral leverage dunng the procedure the fragments can he actualli pulled apart (Compare fen^ 
0 in tVhilmxn methixl modified ) 

6 Traction and lateral leverage maintainerl while the leg is swung outward slarplv (D) caunng eonTTV'C 
ing inward rotation of thieli (E) to point of leststance Tlie inverted and fleseil thigh » then brourfjl do” 
into full extension and abduction as one moxement (P) The degree of aMnction should then be lucrvs'ed 
slighlK beyond normal Finut as gauger! h> nonu'il si !e to serurr *1 gl I coxa valra position MoierwnU 
and F shoull be sharpiv done as Ihex have for theig purpose not onlv eorrrelion of deformity (oolwsnl iw 
bon of shaft and coxa x’ara respectiielx) but impaction in the corrected posibon as well 


extreme importance in atdinc the mainle' healtn;; of an amlomical rcpIaccnsMt hi* 
mnee of position and in obMiting the «low been <ali«facforv 
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Following the redtiction h\ either method, 
with the leg held in the position m which it 
is to be immobilized, mensuration and the 
so-called Leadbetter test for adcqu.ile re- 
duction arc made. Measurements between 
the anterior superior spines and the tips of 
the internal malleoli on the two sides de- 
termine whether or not all shortening has 
been correct! d The Leadbetter test consists 
in resting the heel of the foot of the affected 


These two seem to he the most acceptable. 
Operatne treatment will be britflv «lj>eHssed 
after the closed treatment has been fully 
considered 

/mwiohi/irniiDn— This is ordinarilj. ac- 
comph-slud by the use of the plaster ^.pica. 
of which there are two t\pes (Fig .300). 
Tlie ^Mutinan sjuca imniobjJizes the pelvis 
b\ making it continuous, with the chest wall, 
therefore preventing tilting away from the 




Fig Sdtf—Two t\pc* of pfistcr spica A. Ufnlman <pica Inctodes bolli anterior supenor «pine« die tliorax 
to ifie asilla, and the alTected leg to the toes The normal leg u compJetelv free The aJTecttd leg is in sliBhlly 
beyond normal abduction, inverted so that the patella looks inward and upward at an angle of about 40 to 
45 degrees, and the hip is iti slight liypercxtetwion TTns lijperextension makes it necessary to have the plaster- 
encased leg extend bejond the edge of the bed (o) as shown Tlic knee is in very slight flexion If reduction 
has heen propetlj earned out there should lie no strain on the knee or ankle in plaster The chest porfiori 
of the spioa is essential to prevent tilling of the pelvis with loss of aljduclion 

H. Double spira designed to immobilire hip ndequilcly wilftoul fTmiling chest movements nntf affowing 
some degree of waist flexion for semi silting etc Tlic normal leg is in full alnluction, the affected one in the 
same position as the Witraan Tlie pelvis is li\e<l bv the double abibietion so prevcnlmg tilting vMth loss of 
abduction A cross bar incorporated in the pfoslcr safepnrtls ngnlity and aida in nursing (lifting turning 
etc) The sound leg has a free knee leg and foot The advantages of this over the Wliilmnn are hichlv 
tlieoretical under adequate nursing If nursing care is sketchy it is probably preferable Dnder adequate care, 
it IS not as desirable (See text ) Eitlier spica rosy be put on over stockinet with felt pad protection for bony 
points, or cotton wadding padding The former is probably preferable (See text ) 

side on the flat palm of the operator’s hand affected side which would produce addtic- 
wilhout other support If the torsional de- tion and nuliifvthe reduction {Fig. SG7). It 
formitv has been adequatelv corrcctid and leaves the souiul leg and thigh in complete 
if the fragments are locked in the correctctl freedom hut restricts the chest movements, 
position, the foot will remain upright. If It is mcchanicnlly extremeh effective if ado- 
either correction or locking is deficient, the qtnlely applied. The double spies has the 
foot will roll into the outward rotation char- theoretical advantage of leaving the chest 
actenstic of fracture of the femoral neck movements without restrichon, hut it ties 
The test is very definitely worth while. up the hip on the sound side and is less ccr- 

Olhcr methods of closed reduction arc de- lain to prevent tilling of the pehjs unless 
scribed and will be briefly referred to later both legs are in extremely wide abduction. 
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one m which normal anatomj his resulted 
This elimination of a shearing striwi is of 



progrcsSi 
weight b 
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Tins IS a more awkward position than that 
secured m the Whitman spica and is I be- 
lieve just as uncomfortable for the patient 

If there should be real puIinonar> threats 
m the wa^ of severe bronchitis (acute or 
chronic) asthma or marked emphisema the 
double spica his a definite advantage Other 
wise the Wliitman spica is prohablj more 
de«irab\e 

It will be noted that a window is pro* 
\ided in the abdominal portion of the Wbit 
man «pica which allows for more freedom in 
abdominal respiration for comfort after 
eating and in the presence of slight disten 


pads under the stockinet on either side o! 
the area to be protected but not orer it 
The latter method la preferable The points 
to be guarded arc the 'acrum and vertebral 
spinous processes the antenor superior 
epmes and ihac crests the anterior sharp 
edge of the tibia the malleoli the dorsum 
of the foot and the heel Mherc the IMiil 
man spica cncompas«ts the chc^t wall, a 
wide band of felt or a double lajer of hil 
hard table cloth is of idvanlage 
The <kjn should be vvell dried and pro- 
fusclv pondered before the application of 
the stockinet or wadding 



Pg 3C7 — IDustratmg Ihe jtnociple ot gaiaog aMoclwo hy tilling the pelvis on Om fixed leg inslrtd 
of abdacting tlie leg on tJie fixed petm 

L/jL Tionna] pasitioo of peJns and »p ne Pelns u level anlenor superior spines on same level Lep w 
aealxal pen I on as regards «is A t ww vsiWRsdiBt Iwis axw Casa 

vara in fractured r gfjl fentoral ceck 

Ti jfiL Pelvis 1 Ited br pull ng doTB on injured • dc or pus! ng up on soun 1 aide or both tegs are sl3! 
m neutral po* t on as regards general body axis bul aclualb *0 abducUoa on ngLt and adduction on left in 
spert to pelvis ax s BC abduct on on right correcting coxa vara 


on and for ventilation In both spicas a 
mdow H cut o\cT the palcHi in part to 
revent pressure but pnncipallv so that 
^%e motion of the pitclli through volun 
|*y contractions of the quadriceps can be 
tried out without difijculty 
In cither spica the knee should be m slight 
exion (from 5 to 10 degrees) and the hip 
n the affoetcil «i<le in hypcrexlonsion 
Tilher «pica should be applied with ade- 
mle prolcction for points of pressure This 
in be accomplishc<] b\ snug application of 
otton v\ adding under the plaster or the pa 
lent mav be encased in stockinet and pres 
urc points protected b> the use of soft fell 


The application of a plaster spica is er 
roneousU looked on as i simple and easv 
procedure It is frequcntlv turned over to 
some subordinate with little or no super 
Vision It is a waste of lime and a positive 
threat to the pitient unless it is accurately 
and relaljvelv comfortablv applied It is fr^ 
qucnlly blamed for difiiculties which arc due 
purch to the Jack of care or «kill m its np 
plication If one is going to treat thc«c frac 
lures succcssfullj one must know how to 
ipplv a spica properlj and must see that it 
IS 'o applied 

Course and Nursing — The course m 
these cises is to be sure prolonged It is 
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the Tftre cise m which there js ndequnte 
hcalmg bi the end of eight weeks 'illhough 
the idea that the spica should roulincU be 
rcmoNcd at that time js quite prevalent Ik 
IS usuallv from twche to «t\tecn weeks and 
frequcnti\ longer before it is sift to remove 
it even when healing has been progressing 
salisfaclordi It has been said that if all pa 
titnts were kept m plaster ndeqjiatelj re- 
duced and immobilized for from six months 
to a 5 ear there would be about 00 per cent 
of bony unions m the siirvi\ors of the onleal 
The mortalitj would of course be Iremtnd 
ous and prohibitive but the principle m 
vohed IS sound The problem rcalK resolves 
itself into maintaining accurate poailiou and 
immobiliralion for a long tnongh time and 
devoting further efforts to guarding against 
the Damoclean sword of threatened mor 
lalilv These efforts comprise ns adequate 
care of nn> mtcrciirfcnt or comcidcnl vhscasc 
ns would be given were the patient not suf 
fcTing from a fracture and attention to the 
patients general stale of health 
The mnjontj of the fatal issues may be 
grouped under two heads — one group com 
prising the pulmotinrv complications (so 
called hvpoatalic conge«lions and pocumo 
mas pulmonary emboli and pulmonary 
infarctions due to inlrapulmonary throm 
bosis followed bv pneumonitis) and a sec 
ond group clinractcrizcd bv cerebral symp 
toms ami increasing general debility with 
disorientation mental apathy and dcleriora 
lion slowlv passing into stupor coma and 
death The first group arc commonh com 
bmed under the term hypostatic pneumo- 
nias but are witli the exception of the clear 
cut embolism cases jirobably for the greater 
part lutrapulmonarv thrombosis with infarc- 
tions of the lung and secondarv pneumonitis 
There is no more to be done at pTc«cnt for 
the embolism cases than is done to prevent 
embolism m the course of surgical conditions 
in general Thev occur as frequently m non 
immobilized patients as they do m the im 
mobilized ones ^^hclhcr the oilier lung 
complications are hvposlatic or thrombotic 
is of academic interest The point of impor 
tance IS that in cither instance thev ore the 
result of circulatory factors These patients 
are in general clderlv with n minimal cir 
dilatory efficiency efficient largely because 
of their muscular activity m their daily life 


Eollowjug injury whether they be in plaster 
or between sand bags if they are kept still 
iQ bed their circulatory activity approaches 
the slagnnlion point Positional or hyposta 
tic congestion with edema may then occur 
— in siibciitancous tissues as well ns m pul 
monary tissue Thrombosis in venous chan 
nels apparently require-* the double factor 
of relative circulalorv stasis and some factor 
as yet not clearly defined leading to in 
crcasal tendency to blood coagulation m the 
patient Studies by Bancroft and his asso- 
ciates have revealed many interesting facts 
in tins connection In lliose bedridden pa 
tienls m whom this factor is present throm 
bosis may occur In either instance the m 
dication is clear — frequent positional change 
and as much muscular activjtv ns possible 

The frequent positional change can be se 
cured with either spica by turning the pa 
licnl face downward at least twice daily for 
one-half to three quarter hour periods by 
raising and lowering at intervals during the 
day the head portion of the bed on blocks 
with the IMiitman spica or the head gatch 
m the short w aisled double spica 

The combating of circulatory stasis js ac- 
complished bv putting a trapeze over the 
head of the patient ond making him aid m 
Ins positional clianges by enforcing frequent 
routine exercise of the upper extremities and 
of vvhateyer portion of the lower extrenii 
lies IS free Quadriceps contraction with 
patellar movements and toe exercises can be 
earned out on the injured Mde Occupa 
kiona! llicrapy o) some cork lor flicse "bed 
ndden patients is a great help The impor 
tance of these aids to circulatory activity 
cannot be overestimated To allow an aged 
patient to vegetate passu civ in bed is to ask 
for trouble particularly after tissue damage 
which seems connected with the presence of 
or increase in the factor favoring coagula 
tion of the blood 

The cases characterized by cerebral symp 
toms and gradual drifting out of the pa 
tient arc probablv similarly due to eirctila 
tory stasis and progressive cerebral tlirom 
bosis and can best be guarded against by a 
similar routine A certain percentage of these 
ca«;es are probably instances of fat embolism 

In patients showing the tendenev to hy 
postatic congestion or cercbrnl svmptoms 
despite the type of care just outlined the 
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administration of sodium thiosulfate (1 Gra 
in 10 cc of 'laline solution mtraienouslv 
eier\ other da\ for tJiree or four doses re- 
pealed at mter%als with a week between 
each senes of injections) seems empirically 
to lessen the tendencj m some cases sink 
ingh so The mechanism of its action is far 
from clearly understood although it is pre- 
sumabh concerned with lessening the facility 
of blood coagulation In a wide actjnaint 
ance \iilh its use and action I haie never 
seen anv untoward results follow its admin 
istration nor do I know of any in the ex 
pencnce of others And while its use is purely 
empirical it produces apparent results in a 
high enough percentage of cases to make it 
clearh worth while 

Next in importance to attention to the pa 
tient s circutatorv status comes care of the 
<!km The «kin must be kept clean and dry 
That means cleansing with «oap and water 
then thorough remo\al of the soap followed 
bv the use of alcohol and some form of <lrv 
mg powder used lavishh It also means fre- 
quent slight changes m position m addition 
to the turning of the patient and protection 
from all plaster edges ba adequate binding 
of the latter Powder should also be kept 
sifted doim through all the apertures to the 
spica to keep the skin beneath as dr\ ns 
possible If redness of the skm appears at 
ana point exposure to drv heat protection 
bv soft felt around but not o\er that point 
and frequent powdering will aaoid progres 
sion to actual ulceration Frequentlv «;kin 
complications de\ elop because the plaster is 
so applied that the patient is constanlla un 
comfortable and keeps trvmg to shift around 
inside the spica with resultant rubbing 

Apart from these nursing problems the 
care of the patient resohes itself into obscr 
\ation and treatment of the fracture Rocnl 
gcnognphic observation subject to the «arae 
comments as made presiouslv should be 
made wceklv This is for two reasons — first 
for eiidcnce of aseptic necrosis partial or 
complete of the head and second for ab 
sorption at the fracture site with resultant 
loss of po ition This latter occurs m about 
*^0 per cent of cases The former depends on 
the amo int of circulatory damage sustained 
at the time of injury or due to secondary 
thromboses In the first eyent it means a 
prolonged period of immobilization or re- 


covase to operatiye measures In the second 
instance it means a change of plaster ivith 
regaining of the loat position It is a yilal 
mistake to remoye plaster mdiscnmmateh 
and routinely at the end of eight weeks and 
to decide that non union is iney liable and 
has in fact occurred If there has been no 
eyidence of either necrosis or absorption the 
best plan is to bivalve the plaster at the end 
of eight yvecks have the patvent lifted out 
and a roentgenogram made while the posi 
hon IS manually maintained and tlie bi 
vaUed plaster replaced until the films are 
seen If as is the case m the minority of 
successful cases position and healing are 
satisfactory the plaster can be removefl If 
not either a new spica is applied in accurate 
position and kept on for four weeks before 
another similar check or else some other 
form of treatment open or closed i» substi 
tutcrl Manv patients with adequate plaster 
and adequate nursing can be kept m the 
cast jf need be for from twenty to twenty 
four weeks 

Assuming that the treatment has been suc- 
cessful and that the cast has been removed in 
from eight to twenty four weeks with roenl 
gen ev idence of satisfactory healing the pa 
tient IS given massage to the calf and thigh 
muscles lieat— either bv lamp or dialhcrtnv 
— <ind if possible some muscle stimulation 
using the Smart cod or smu oidal current 
and the leg gradually brought into adduc 
lion Active motions wilhm pain limits of 
knee ankle and hip are mstituled — short 
periods frequently repeated (such as from 
three to five minutes everr hour) These 
can be passively aided by a loop of bandage 
beneath the sole of the patients foot on 
which he can pull to aid dorsiflexion and a 
sling under his knee with the rope thro'i"h 
an overhead pullcv to his hand with which 
he can aid flexion of the knee and hip 
the end of a week he is in a wheel chair and 
a walking caliper can he applied (Fi<^ Sf*’) 
he then starts standing and soon walks wath 
crutch support substituting a cane if and 
when po sible It is important to check the 
caliper carefully to sec that it fulfill the 
conditions noted in the figure The periods 
of standing and walking should again be 
short but frequently repealed ^STicn the 
upright position is first assumed it is of 
great advantage to bandage the patients 
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legs to the knees with nn An < omc other 
ehstic banJige amJ to nninf ff i (his p-issive 
circiilntor\ support for r p rud of some 
mouths to minimize swelling Jicn theirs 


•i monthU roentgen check is made for c\i* 
deuce of maintenanci. of position and prog- 
ress of healing Iltililig progress is denoted 
decreasing clantj in the line of fracture, 


A 



Fig SC8— Caliper *pl nls The illustrat on $ho*rs s well-de»ignc«l caliper The nog open antcnorly is slanted 
so as (o come beneath the anterior supenor spine at A but abore the level of the trocliaatcc tip and to escape 
impact OD the pubic bone (D) at B by at least S fingerbreadths Me patie7it» veight u ruUng on the 

iphnt It 15 indented at C so os to dip in under tbe tuber ischium ^Vben jiaUe&ts weight is on the spIinU it 
should be impossible to get the fini,er belneen the tuberosity and the ring A knee jouit with a lock that ran 
lie controlled by the patient through his clothes should be exactly at the knee )ou>l axis of motion Tbe leg 
is held in the spbnt either by laced leather culls as shown or by straps in front with circular flat metal 
bands incorporated in the splint behind Tlie foot end of the splint is fastened into sockets m tlie heel ol the 
shoe or may be fllcil with an ankle joint os shown in C the lower end being meted to the mstep of the 
shoe The proper length is such that when the patients weight u on the brace the heel just rests on the 
shoe and tbe nng is tight sgomst the tuberosils If too long the heel tends to pull out of the shoe If too short 
the tuberosity does not rest on the nng and the neck nm slioiien until it d >es The upper ring may be maile 
close*! but the anterior portion tends to interfere with sitting The knee joint is flexed in sitting and loclc*! 
m extension in weight benrcng ithen the l»n weight bearing trpe of califwr W dp*ire«l it M ma le longer tluin 
the leg and lerminiteil m a nibljer-caxered bar (J1) Bv means of buckles on the sides of the shoe and straps 
attached to the end of the brace moderate Cradion can be mainlainefl K rai«c<l sole and heel » worn on the 
oUier shoe These points are important afany «rel? reduced awl inmanlv hialed fraelures lose position gradually 
on braces which do not support because they do not fnlfiU the requirements indicated 


are dependent As soon as the patient can 
be helped into a tub under mter cxcercise 
for knee, htp and ankle is of preat help A 
pool of course is belter still Propressne 
exerci«c and ambtilation nre practiced and 


increasing dcnsitx of bone and the prc«cnce 
of trnbecuhhonc cro^'iinp the fracture line 
It IS onl^ x\hcn tins Irabcculation is quite 
apparent across llie fracture rcjiion, after 
tlie fracture line has lost its uhniitr, that 
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brace support slioiild be rcmoAcd and walk 
nip witliout llic bnee at fir>t willi ctmIcIica 
\s ilbm a week or two with a cane and aa «oon 
ns posciblc witlioiil a cane sJioiiM be msli 
tilled The period of brace support \aries 
of course It usiialK runs between four and 
SIC months at n minimum and mac be nco<lwl 
for a \car as indicated be the roentgen 
check Crutches wilhout actual weight l>car 
inp on the nfrccteil leg mac be useif instead 
but with the obcious disadvantage that 
without actual weight bearing the callus or 
panizes much more slowlc and trabecidnlion 
IS apt to be dclaccd The purpose of the 
brace is to allow weight bearing but to pre- 
cent shortening be collapse of the unorgan 
izcd callus Mane surgeons prefer to subsli 
tule for the caliper brace period a similar 
period of walking with crutclies without 
bearing weight on the affected leg Kor a 
reliable and Irustworlliv patient, this is 
probable preferable to the brace 
Other Closed Methods — ^The rcihiction 
of the fracture in whole or in part has been 
carted be the use of rncchamca! aids and 
the fixation has been caned with the idea 
of allowing freedom of motion at the hip 
during the period of fixation 
The Kulh method of reduction cmploes 
the same mechanism on the flexed thigh as 
preeiousle described under the Leadbellcr 
procedure except that it is not a 'one man 
job’ in that outward traction on the thigh 
IS exercised be an assistant (as in the modi 
fied Mhilman method) and the force tx 
crtesl on the Kg in made be a second assist 
nnl The mechanism is csscntialle the snmc 
The reduction is followed be the applica 
tion of a short double <pica as described 
m figure ‘Iff except that the sound leg is 
mcludetl to the ankle and that a pcroid of 
three weeks belwetn reduction and imnio 
1 ihzatioii i> allowed with the patiml m 
Irnclion in bilatcml wide ahiliiclion with a 
lateral pull he a shng around the thigh 
There seems In Ik* little if ntie ailvanlageoiis 
reason for this mierventng pirioil 
Tin \\ilkic procwUire is es entialle one of 
immobilization and must In prcce<le<! be 
ade<iualc retliiclion Its ebnf feature is im 
niol ibzation be full bilateral nldtiction in 
eirsioii uiamtninesnie two Kg IkioIs of pla< 
ter an I a cross I ar (I rocvmslick) at tl e feet 
or ankles It allows the patient to sit up 


that IS ns much and ns comfortable ns wide 
bihlcrnl abduction and straight knee will 
jHnmt and is designed prmcipalK for ease 
of application and for its effect on the mor- 
tnhle factors The rigiditj of fixation 13 
somcniiat questionable and if ane nbsorp 
tion occurs it is precarious The knee strain 
if abduction is fiille maintamed is consul 
trible It can be u«cd if adequate spica im 
mobilization is imjKiesiblc for ane good rta 
son (soft part damage lack of facilities lack 
of abihle patients refusal) but is essen 
tiallj a miicb less efilcient siihstiliilc 

Two common methods in use depend for 
the abduction and traction phases of reduc- 
tion on tilting of the pcKis (Fig S67) em 
ploMng tlic well leg traction principle of 
Hoke In one the Carl Jones splint is used 
In the other the Roger \ndcr«on splint is 
useil In each instance pull downward is ex 
crcised on the injured Kg and push upwarl 
on the sound leg thercbv tilting the pehi* 
Ax the use of these methods is not advocated 
in fractures of the femoral neck of the mtn 
capsular tvpe their description is dcferrwl 
to the discussion of the mtcrtrochantcnc 
and l>a<e of the neck fractures to which llier 
arc applicable 

In those who arc esscnliallv bedridden 
before the time of accident or who ore so 
agcsl and senile that it ix fell that thev 
would never walk again even if a «ati«factfirv 
healing of the fracture vverc secured there 
seems im logical reason for carrving out the 
arduous course of closcil rciluclion and im 
mobihration The mdicntion in these ca«c« 
if it has been decided that iiitcmni fixation 
IX conlraindirattd hv reason of lack of fncih 
lies or hv reason of the patient s condition 
IS to make the patient comfortable during 
the period of pain and spasm Wlien he can 
he in bed or sii m a chair and undergo the 
usual care vrith no discomfort from the hip 
the Ircalmeiil has fulfilled it« piiriw<e Tin 
idea of this tvpe of Irealmciil is not camel 
out h\ sand bag mimobihtalion It i** I'cit 
cameil out bv balancral traction su«pcn«ion 
until sucii lime as Ibe patient is cnmloTtat 
vvilhoul it \i!rquatelv applied it will kevp 
the patient comfortable and will grcalb 
simphfv nursing Neither of these state- 
ments IS true of siiul bag treatment The 
mctbol IS discnbcil under tbe iiealJnenl cf 
the following group (interlroch iiilcnc frac* 
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tiircs) . It is, of course, only under those cir* 
cumstances uhcre Uie rthti\cl> consen'a* 
tive procedure of closed reduction follovied 
hy internal fi\ation through an incision 
along the lateral trochanteric region cannot 
be used, for one reason or another, that 
purclj eloped methods with immobilization 
arc tod.iy justified and that the above nd- 
%ice as to the bedridden and senile patient 
holds good. 

If, following adequate reduction and 
maintenance of reduction for the prolonged 
period indicated, non-union with or uJtboul 


Icrion on which to base a dcclcion. Many 
patients with absolute non-union, c^e^ ^\ith 
absorption, showing 1 to 2]A inches of short- 
ening, and with marked Jimp may obtain a 
practically painless condition of the hip with 
a satisfactory range of motion under either 
of the two methods first mentioned Before 
deciding between the conscr\ativc and the 
operatise handling of those “i.-ray failures,” 
one must consider the patient as an opera- 
tive risk, his temperament, lus economic 
status, the quality of surgery which is avail- 
able for him. and the question of what will 



rig S6D — ratienl in Uiigh amt leg skin traclwn >n Tlmmas ‘vplint ami I’carson Jpg piece Compare vmUi figures 
37S, 3T0, mnd 377 lor diagram of dctai/i 


absorption has occurred, or if, because of one 
factor or another, it has been impossible to 
carry out treatment and non-union is the 
result in a patient who has to be up and 
about, a decision must be made as to the 
proper treatment. l.ong-conlinued non- 
weight-bearing traction brace support (Fig- 
308) , long-continued crutch support with 
initial slight but gradually increasing weight 
bearing, opcr.ili\e reduction and internal 
fixation by one means or another, and an 
operative reconstruction procedure arc the 
alternatives wliich present themselves The 
roentgenogram should not be the sole cri- 


conslilute a “satisfactorj'” hip for his pur- 
poses. The protection against full weight 
bearing by brace or crutches may have to 
proceetl for from one to three jears, and 
it may be that a cane or even crutches may 
be a pennanent necessity if the conservative 
course is followed. The decision must be 
made on the basis of all the factors, for one 
cannot guarantee the success of the opera- 
tion, and the surgeon is not operating on the 
x-ray picture. 

Operative Treatment. — Operative treat- 
ment of an intracapsular fracture must be 
considered under two heads— that of the 
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pnrmn opernljvc Ircitmcnt of the fresU 
fnclurc ind that of the late operilnc 
Iimclling of the ununited or nnlunitcd frac 
lure 

Primary Operative Treatment — 
methods for the prinnrj operatne treatment 
in these cases ha'e been developed I haae 
included m this class all procedures which 
arc accompanied hi actual operation Some 
of them conibmt closed reduction for the 
fracture itself with open exposure of the Iro 
chanter for purposes of fixation or of pro 
s idmg circulation or both Some of them call 
for postoperalnc immobilization as in the 
pureK closed methods Others allow of earh 
mobiliration of the cxlrcmitj or carlj mo 
liilization of the patient or both In order 
to esahiale adcquatelj the xarious method^* 
in use it might be \Mse to look into the jus 
tification for operatise methods The matter 
mas be regarded from, three sicwpomls— 
that of niortalitv that of bons union and 
that of function of the cxtremilj 

MortaUty — Eldcrlj patients with mlra 
capsular fracture die because of being kept 
quiet and immobilized m bed the resulting 
circulators stasis leading to sarious fatal 
tomplicalions pulmonarj and cerebral To 
be fulls eflicicnt operatise treatment must 
allow mobilization of the exlrcmitj as well 
ns of the patient There is no question but 
that the morlalits is lowered and lowrcrcd 
tremendously if this can be done pro\ide<l 
the operation ns done does not add a mor 
talits rale of its own 

liony Vnion — ^Tf the prospects of bons 
union are to be enhanced the improscd 
chance must not be gamed at the expense of 
in increased mortahts Increased chance of 
bons union results from more accurate rediic 
tion from prolonged immobilization of the 
fracture site and from rapidity of restoration 
of circulation lost bs reason of the trauma 
To be fulls cnicicnt on this score operatise 
treatment must proside accurate reduction 
prolonged immobilization of the fracture site 
and opportunities for restoration of circn 
lalors loss without immobilizing the extrem 
Us or the patient 

/’unction 0 / the Extremity — Joint func 
lion muscle strength and bons anatoms arc 
the three factors mvoKcd in the function of 
the lower cxtrcmils Mobilization of tlie 
joints desclopment of muscle power and ac 


cwralc restoration of bons anatoms are de 
mandid of operatise treatment if it is to be 
fuMs efficient 

On the basis of these three criteria the 
open methods used as the primars treat 
ment of the fresh fracture will be discussed 
and csaluated 

1 OiE\ Ueouction or Tiir ruAcrtnr — 
Dcs eloped Jarfeels through the efforts of 
Smith Petersen of Boston this procedure 
has taught us a great deal about fractures 
of the femoral neck Indeed I belies c that 
Smith Petersen s influence in dts eloping 
sound treatment of this fracture ranks with 
that of Whitman Thev represent the two 
outstanding influences in this field The 
actual pathologic condition of the fracture 
site the inadequacy of ordmarv roentgen 
ographs tlie mechanism of adequate rwliic 
lion and the basis of rigid fixation hasc all 
been clarified and further developed on the 
basis of Smith Petersen s contributions 

Uitliin the last few years this has led to 
a consiction that adequate reduction and 
fixation can be secured in the snst majority 
of cases without the ncccssitv for open re- 
duction of the fracture itself Open reduction 
of these fractures is a formidable procedure 
that must be limited to selected ca«cs in the 
hands of particulnrlv qualified surgeons 

2 Closed Reduction -wiTri Tnteknai 
Fixation —This js ioda\ the accepleil 
mctlio<] of pn'marN treatment when it can 
be done Reduction is accompli'lirel by 
either of the methods advised m the section 
on closed reduction and after adequate 
roentgenologic check to prove the position 
fixation IS inserted through an incision over 
the lateral aspect of the trochanlir without 
exposing the fracture For the method to 
fulfill its purpose it must dispense with 
postrcduction plaster immobilization and 
must allow the patient to be active first m 
bed and later m n chair ond walking on 
crutches There is no justification m getting 
the patient up in n chair or on crutches 
within a few hours or a dav after the fixa 
lion unless his pulmonary or circulalon 
status 15. critical There is nothing in partie 
ular to gam bv such precipitate action cx 
ccpl to shorten the slay in the hospital bv a 
few days If the patient is kept m balanced 
suspension m bed mov mg himself nlKUit and 
moving the exlremilv m suspension for a 
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\\cek to ten days and then started on chair 
and crutches -nitbout nciglil bearing on the 
affected leg the purpose of the treatment is 
fulfilled IncHlcntally, it js better to U'se 
crutches and no weight bearing on the af- 
fected leg m these cases than it is to ii«e a 
brace The torsional strain occasional by a 
brace before bone healing occurs is a disad- 
vantage A particularly feeble or unreliable 
patient may howe\er require the use of a 
brace 

Man\ methods of fixation have been de 
MSed Fixation by the flanged nail of Smith 


040 

use IS that employing multiple Kirschner 
wares cither directly through the shm or 
through an incision o^er the outer trochan 
tcnc aspect This method is inadequate 
since the multiple Kir«chner wires will not 
stand the strain of pull without 

bending much less the strain of actue cxer 
CISC Coxa \ ara deformity and shearing strain 
result Because of this multiple wires which 
are of more rigid construction such as those 
of Ransohoff and Telson haxe been u«ed 
The insertion of such wires is less difficuit 
than the insertion of the Smith Petersen 



Fig 370 — Common operative proceilures m fracture in femora) neclc /t Smith Pelersen flanged nail U*ed 
in conjunction with eilher open or closed reduction of tie fracture itself P bone pegs Either the double peg 
or a 1 ngte one may be used with either open or dosed reduction of ll e fracture itself C, mull pie drill 
holes from trod anter through neck frajfment into bead Usually uswl m coniunction wlh dosed rciluction 
of fracture D multiple Krrachner wires d recllv through sfcin or openly inserted foJJomttp dosc<l reduction 
E W liman type of reconstruction following oil unusited fracture llead is removed smoothed netk fragment 
placed in acetabulum and trochanter with its niuscfe atUcfimcnts trnnsjlnnted as indicated F Braefeelt and 
Magnuson l\T>e of iwonslniolion Head rctame! I ollowed out to form cap sitt ng on top of roun fetl-off end 
of neck and trochanter transilnntel ns indcalecl Tbrust is directly upward into 1 ead instead of croM strain 
(Compare h’lg SOI diagrams 8 4 and S ) 


Petersen is mechanicaHy the most advan 
tageous m that its three thm blades, radi 
ating fanlike from a common center, proxide 
fixation with a minimum of bone damage 
and arc an effective bar to rotation of the 
fragments on one another, ev en though some 
absorption occurs about the pm It is es- 
scnlnl for the pm to be placed at an oblique 
angle and for the fixation to be m sbglit coxa 
vnlga position The procedure calls for im- 
paction of tlio fragments as the nail is in- 
troduced since the driving of the nail tends 
to separate the fragments a little 
Another melhod of fixation in common 


pin but I see no particular advantage in 
their use IIow e\ cr, if they are rigid enough 
and accurately placed and if impaction is 
practiced they mnv give adequate fixation 
Penetration of the joint cavity and oven of 
the pelvis mav result unless particular care 
IS exercised in making a rocntgcnograjihic 
check The Smith Petersen pin is gcncrallv 
considered ns preferable 
The use of lag screws for the fixation, such 
as that of Henderson has been practiced 
In theory, rigid fixation and a constant pull 
approximating head to neck arc its advan- 
tages Since llu 1 »g screw is embedded in 
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the nnccllou« licnil ami since il docs much 
more dntinpt Ihnn the Snulh Pttcr«cn pin 
III Its in«crtion il «ccms to have its theoretic 
advantages connterljalaiiccd li\ practical 
di'idvatilagcs 

Bone pegs from the tibia (Albee, l\i!«on) 
or from the greater trochanter (Jones) have 
been usc<l As a primarv procedure the\ fad 
to fulfill the requisite of allowing the patient 
ami the Umb to be mobihred Their Iheo 
relic advantage lies in their possible aid to 
reestablishing circulation but that thev do 
this IS far from being «hovvn Thev are there- 
fore not to be recommended for a primary 
procedure 


completed fixation is essential This means 
that for the cmplojnunt of tins method of 
fixation a sine qua non includes facilities for 
taking adequate roentgenogram m the op 
rrating room and of seeing them at each step 
before proceeding to the next one 
It IS impossible at present to advise the 
use of nnj one protractor or range finder or 
nictliod of determining the course of the fix 
atmn jManv art lu existence, and manj are 
being developed In general the simplest 
one with which results can be obtained is 
the best No one of them is sufTicicnl to 
eliminate the absolute necessity of roent- 
gciiographic control 



FIk S71— \uiln Moow pm The four pns *t< pliirwl so «a to impnire on the tirrk rwrtet aboie «»! 
l)c!ow \ nut o 1 t) e en<1 of earl presents further penetrat on 11 e four p ns arc sireil topell cf Ue Irnson of 
ll e wire lenit ng to present estruson of tie i ns TI e drawing al II e npl I slows tl e I IinnR of Ur pms in 
the lateral plsne Canitl ors, of Cinni nali u‘rs tl ree somewl at sim l»r p ns of speCTnll> leinperol ilrcL ptawl 
paraUrl nne nl the upper Imrtler of the neck one al tie lower Iwnler and lie third one mid ra> brl«ffn, all 
of tl cm liint; in the m I position in the lateral siew Thej are inserted at as obrque an angle as pus.s)(>le w ih 
I) e aliaft below tl c trochanter 


For all these methods of fixation without 
the use of open rnluclion numerous methods 
of protraction and range finding have 
been dcvi'cd for aecurnev m placcnicnl of 
nails «;crcws and wire Ihe prebmmarj in- 
sertion of a win. over which a perforated 
mwlcl of the Smith I’tUrscn nail is to be 
threaded i< used ll endangers nl times com 
phenlioiis m the removal of the wire if bend 
mg oeciif'* No matter what jirotmctor or 
range finder i*- ii<cd no matter what anal 
omic lanilmaiks are iiseii ami whether or not 
prelimmarv wire insertion is cmplovcd an 
adequate nnt(ro|xasterior and lateral roenl- 
gcnographic check of the mlucnl fracture 
of the started nai! wire or screw and of the 


In the authors experience following the 
advice of Smith Petersen the use of a 
Kirschncr wire passed 1*/ inches helow the 
ridge on the greater trochanter represent 
ing the attachment of the vastus hleralts 
al cxactiv 45 degrees to the shaft of the 
femur mulwav between the anterior anil 
posterior borders of the lione and parallel 
to the table (with the thigh in full extension 
and with 15 degrees of internal rotation) 
has been all tJie guide needed for accurate 
placement of a Smith Petersen nail Bornl 
genograms of a wire so placed wall give dell 
iiitc information as to just how the nail 
should be placed The lateral view is of 
course essential Before driving the nail in 


FRACTURES OF THE FEMUR 


it IS well to insert the wire far enough to 
penetrate the acetabulum for a short dis 
tance This serves to keep the head of the 
femur from shifting it^ position as a result 
of mallet blows on the nail 

One further note of warning — it has been 
too readih assumed that the so called closed 
pinning of a fractured femoral neck is a sim 
pie harmless procedure Nothing is further 
from the truth It should be done under 
rigid asepsis as for any other operation 
And its accomplishment docs not mean that 
the patient can bear weight any sooner 
with safclj than he can under fiillv closed 
methods 

To summarize it ma\ be ■said that at pres 
ent the method of choice m the treatment 
of an intracapsular fracture of the femoral 
neck IS closed reduction adequately checked 
roentgenograplucallj and followed by m 
ternal fixation placed through an incision 
over the outer aspect of the trochanter The 
simplest method found feasible for dctermin 
mg the direction of the pm should be used 
and the insertion of the fixation should be 
checked bj anteroposterior and lateral roent 
genograms at its beginning during its course 
and at the close of the procedure Tlie Smith 
Petersen nail still offers the most efficient 
mechanical method of fixation The post 
reduction course should not be too asstdu 
ouslj rushed particularly as regards weight 
bearing The procedure should be done un 
der rigid surgical asepsis It will allow of 
earlv mobilization of the extremity and of 
the patient with lowering of the mortality 
rate and earlier and better functional re- 
sults and the results as to bonv union will 
be enhanced bj reason of the prolonged 
fixation of the fracture site which it makes 
possible 

It may well be Uial the drilling of mul 
tiplc fine holes from the trochanter into the 
head (Bozsan) after the reduction and fixa 
tion may affect the chances of bony union 
by aiding vascular rehabilitation It should 
be given adequate Inal and may help to 
avoid the late degenerative changes which 
occur even when bony union has been se- 
cured If practiced as a primary procerJurc 
after closed reduction but followed bv plas 
ter immobilization instead of internal fixa 
lion it has all the mortalitv and functional 
risks of plaster treatment 


Secondary Operative Treatment — 
1 “WiiEN Closed Reduction and Immo 
B iLizATiON IIavt Faileu iVfTFn A Revson 
ABLE Time — I f the position is good but 
union has not occurred fixation without 
open reduction by means of the Smith Peter 
sen nail combined with the use of the drill 
mg as previously mentioned (Bozsan) may 
be effective 

Open reduction with the nail fixation and 
open reduction with use of a bone graft 
through the trochanter and into the head 
may be used the latter followed by plaster 
immobilization 

The same comments apply to these meth 
ods as previously made 

2 WnEV CoNsnnvATiVE Methods Afteh 
FA jLimE OF Dmon Have Beev Unsuccf^is 
FPL — ^The reconstruction operations de 
scribed in figure 370 are indicated If these 
are unsuccessful arthrodesis of the hip mav 
be indicated if the patient can stand it In 
addition to these three other procedures 
should be mentioned One is the recoiislruc 
tion devised bv Colonna based on the W hit 
man reconstruction but designed to hold 
more adequately a smooth covered surface 
within the acetabulum In this procedure 
the muscle attachments are removed from 
the greater trochanter, leaving smooth 
periosteum and the trochanter itself is 
placed in the acetabulum the detached 
muscles being attached to the shaft well be 
low and serving to keep the trochanter 
pulled into the acetabulum A second procc 
dure IS that used bv WaUon Tones of I ivcr 
pool for the old and feeble patient vUio mav 
not be able to stand cither reconstruction or 
arthrodesis It consists in fixing both the 
fracture and the joint by driving a special 
large pin of the Smith Pefersen ty pe through 
a lateral incision from the trochanter 
through the acelnbulimi giving mechanical 
fixation capable of limited weight bearing 

Finally, m place of reconstruction or of 
artlirodcsis a SlcMurruv oslcolonn mav be 
performed It will frequently relieve pam 
and give a good hip "Many surgeons prefer 
it to the ngor of rcconstriicliv c or arlhrodcs 
ing proceilurts 

Prognosis in Intracapsular Fracture — 
The mortalitv rale with the uec of closed 
reduction ami plaster ns determined bv a 
cross ‘iwlion study of thecoiinlrv at large is 
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hig!i In mdmdtiil Io«ilit«c5 it Mines n-ith 5 and 10 per cent Under clo'^cd reduelKii 
tlic cfTlcicnci «ilh winch l>olh the fncliirc with fixation llirouph the htinl inci»jQrj 
and the patient arc treated with the site the niortaliti has been much further re- 
ef the senes of rcporte<l cases and with the duced ]>cini:rc{Kirtidasj:ert»b\ some croups 
nature of the institution and the t\pe of but Ie<s than 5 [ht cent ccrtaml> for all 
patient (prnatc clinics on the one hand Asailabic statistics fliow sanations in tT>n 
and municipal and county hospitals on the ncelion with the size of the senes reiwrlcil 
other, arc the two extremes) The average the selection of cases and the criteria u n! 
bj and large is almut 20 per cent As low for judj.ing results successes} (meaning Ml 
ns 7 percent has been reportwl (Steams), isfaclorj function and bonv union) lKin|,ri 
and 05 high as 35 or 40 per cent is found |>ortcd in from CO to 100 ptr cent of ease* 
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1 t 3^— !!*•<* pf th* iiffk an I jnt<>rtrT»rKanl«vr fraeturra Oiit«artl rr^lalK’n. upwan! nffii! anl nwa iit* 
arr tlw cliaract^r *t e A-fpiwit «-a II w H fir notrj that Ibrre w tut rillr mUloo I »placrmral of thr boil ll 
I* prafl all abcturljon Thr pmtima! an<t «iutal fracnenta wb nU n anenr mnrMr-lton throuRh the flrn pf 
Ihr ca|nu)r in A the !>a.*e of the nrrV an^ If imiRh tlr intiarle allarf mrnta in If Ihr inlrrtroefiantmr TV* 
btwr Irorlianlrr may hr apn of! a.* a Kpante frarttmot anJ »i Ihm pollnl opwant an i mnJiany by 
;«nai> Thr Rreater Irorhanter may in part br « Beparale fmpnmt ®orh fapUmorulB ot llie trorhanter* a* 
mf *rr oi' A^ile <Tr lar a-tTrAnnirtr T^vy cteirJ Arr Ay i!VTn-fr af fAr ftp lAwKnr fivir-*>^si 

S"1i— U«ull of Imrttnn mH ataturlmn ami uttvtnal totatunn fal inlertmrhanlfTW amt Iviae cf imfl 
frarlurr* The inlertmirhanlme frartnpM are a Wsjoalely ?rJorr«f fy tract oa m at pi I or tnmJcrate aWocI re 
proliafly l»r*Tiu»r of lf»e atlachnrnlj ohich rrtnain betufrn ilir t»o rnjrmrnU ootctl m fipure S'*! Pfr«*jm 
of Ihr tfocb»nlrr ara ft*l ihr arruf uUr nm for nn<J GuImmi porpw* n not nwW anti U crcforc wvh aWj*-* 
law 11 apun unnr»T»«4fy a* aliwirpluw at thr frartorr » Ir »« tml onl oanly arm 

in some in<titutinns Lrulrr adequate care The average in a large «cnes in good him b 

B-atisfactorv fiincljon with Imnv union oc is pml abl^ nlKuil 75 per cent 

nirs in brl«rrn CO and 70 per cent of «ur \t present it can be said that openti'e 
Mvinciatients Under inadequate care dose fixation following closed reduction which 
to ICKi per cent failure of union has I>ecn will allow of carh active moluliration ff fl ^ 

TiqKiTtrd in a Lnrg munitipaUioq iial m one patient and Ins •'xtnmilv greath 

of our larger citirs m n series of over 80 the mortalitv figures nnd ihrtuich the pn>* 
coses 1onge«l imninbihration of the fmetun 'ite *' 

Tie mortahlv rate of jriniarv ojvralive dcfinitelv inmascs the perctntageof sail* 
iTtMmtnt when ijxn resluclion is jntliecd fartorv results 

in a«lMjinte hard* n definiltiv lower tiun Rrganlh-ss of the mithoiJ of tiralm-'ot 
«l rn cl >snl irvlnclion is pracliceil bv the u»ed (whether c}o*rd retluclioa followvd I ' 

sine surgeons or group* ruiiiuu. !k tween plaster dosed rnliiclion follownl I' » 
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ternal fixation through a lateral approach, This opinion is held bitauM'. nJnle Chrjjto- 
or open reduction svilh internal fixation), in pher’s series shotted no cases tii which non* 
about 15 per cent of the patients showii^ union or subsequent deformity occurred and 
bony union, degenerative changes m the while others, with smafl senes, have had the 
head develop subsequently. Since these same experience, the author has seen 4 cases 
changes frequently do not make themselves so treated in which absorption at the frac- 
clearly evident by x-ray for from one to lure line vnth resultant deformity and non- 
Ihrce years after the fracture and since Uiey union has resulted. ^\'hen the procedure of 
frequently are accompanied by progressive internal fivation through the lateral ap- 
pain and stiffness m the hip, the prognosis proach for any reason constitutes a real risk 



I 

Rg S74 — ‘ IVclI leg tnielion " (See fignre 367 for pnoaple involvwl ) I, Carl Jones «pLnt The centra! tube 
bat a fixed lateral arm attached to or incorporated in the plaster on the leg on the sound side b> means of a 
plate pnoled (ndjmlBbh) at C and D to allow the proper angle of the plate with the side The arm on llie 
injured side u mosed on a worm rotated by handle E P indimtea heavy fell padding of the circular plaster 
vihicli IS ver> necessary The plasters end below the knee S, Ilo^r Anifer«on splint A pm i* put through the 
tibia on the injured side and incorporated »n a circular plaster ending below the knee The jokes A are tlien 
incorporated in the plaster, the circular on the sound side reaching to the region of the upper third of the thigh 
The j'oke OR the injured side u perforated (sinall uiseO to catch the pm Pc reason of the piioLs at D and 
C, progression of the traction screw D throngb its socket £ (fixed to the arm on the sound side) in the direction 
of the arrow exerts downward traction on the yoke on tbe injmed side A spring keeps tension on the traction 


in hip fractures and the reports on results 
sbould lake tins fact into consideration 
When the fracture has resulted from a 
blow against the trochanter, with a rcsiiUanl 
coxa valga position in impiction, the prop- 
uosis is in general excellent for bonj union 
Reported excellent results in such cases by 
the u«e of a short (knee length) abduction 
spica. elevation of the opposite heel and 
ambulatory ttcighl bearing from the begin- 
ning (Chnsloplier) without other fixation 
are increasing in number, but in the nulhor*s 
opinion, pinning should bo tlone if po-siblc 


to the patient, on the oilier hand. Ihc am- 
bulatory method without interna! fixation 
may be a justifiable proccthire 

IJVSB OF THE NfCK AND ISTEnTIlOCHANTEniC 

rilACTUin. 

In contrast to the Inlracapstdar f.vpe of 
fracture, bonj healing in fractures of the 
base of the neck is the rule, while it is al- 
most without exception in inlirtrochanteric 
fractures (Fig SCO, 3 and 4). The inorlalilv 
rale on the other hand, h as great as in the 
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3*3— ratifnl in Ihifili at \ *kin Jreflion ii Thomaa $pl nt an! Prtrw>n Ire rw-t toint iw '‘ill* TjWfW 
3 f 3 7 aii<l S'H f< r diaeninu of ifttoily 



Kg S”(l — Dclaih of CO' h ("o slriirlr I lif f framr d«^ pnoJ for rapt I awnilily Oik slnps 2’* ** * 

inch and of ties red lengths Hen I an 1 foot ai lU re one | «e aa per d agrnm fnitei mg l)v single rlnnip ( / 
Ml screw constniclion in I ta 1 and fool units Desiretl 1 ngll wise an I ctikswisi j eces are lastcnctl kv ft wamp 
working by a single ll row of le\cr I and fttljustaUi to all thicknesses up to 4 incl cs (Colt ceccnlrie dsn*P 
no ] — at any large hardware store) Piece resting on head or foot mil is cuned to ft it 

jtitrtcapsular tiTJe This is in accordance the same ns that of the inlracnpsuhr typ<^ 
nith the age group of the patients — about The com alesccnt period is distinctly shorter 
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in that from six to eight m ceks usually sees 


bony union sufficient to allow of brace sup- 
port, and such support rarely needs to be 
worn for more than three or four montlis. 
There is a tendency for the healing callus 
to remain soft enough to undergo gradual 
compression if weight bearing ia allowed as 
soon as bony healing is apparent, with re- 
sulting coxa Sara deformity Tlie signs and 
symptoms arc identical with those of the 
mtncapsular type 


B 



the abduction needed is much more moder- 
ate, since fixation of the trochanter against 
the acetabular rim is not necessary’ The cri- 
terion IS traction and abduction sufficient to 
give normal length and nursing ease, plus 
the inversion The period of plaster treat- 
ment has been indicated, and the criteria for 
removal of plaster are the same as in the iii- 
Iracapsiilar fractures, plus the appearance of 
profuse visible callus in the intertrochanteric 
type. The splitting off of the trochanters in 

B 



Fig S77— Ddoils of suspciuioa for ekin or (keleUl tmtioo Thomas l)alt«nng splint and Penrson leg 
piece Vpptf left Flannel tuppottini; slings for sphot and leg piece — doubled 

Upper nght Method of fastening with safety pias — casilv adjustable, do mterfetence with x rar 
Lower left Suspension with straight knee Suspending weight split into two increments for ease of a<lju<t> 
raent—sliding weight A toward distal pulle> raises distal end of sphnt. sliding it prosimally from the pullej 

lowers the distal end of splint Same bolds true of increment f? as regards nng portion of splint Half nng 

splint with nng on fop makes for case of nursing and akin rare Wfiofe nng ran be used but u obviously less 
satisfactory Foot piece E to keep foot from dropping mto plantar ilexion (weight F) 

Lower right Suspension with Hexeil knee Hinged Penrson kg piece A atfachefl to Thomas sphnl at level 
of iixis of knee molioo X and 1 Suspending weights E. Half nng on lop Rigid fastening Ijelwfcn sphnl 
and Jeg piece fat JJ) when do active nsolion at fcace is desired wth skeletal traction or when it is not possilde 

(as in ikm traction) WTicn motion is desired m skeletal traction rope from end of Pearson leg piece passes 

through two oierhead pulleys to weight Z withm reach of patient’s band and leg piece is left free to move 
at iLs hinge, patient’s efforts at motion being aided if necessary, by manual manipulation of weight Z 


Treatment. — ^Thc treatment differs in 
that the reduction is accompJishcd by lr.-ic- 
tion in mild or moderate .abduction with in- 
\ersion, is always easy to nccompJidi and is 
easy to maintain. 

The methods availahie are' • 

1 Manual Reduction by TnAcnoN, 
Moderate Abduction and In^^bmon. The 
outward pull durintf reduction is not nccdcil 
in thc«e ca«e« The broad surfaces of these 
fractures cannot be readily impacted nor do 
they need mipnction Tlic rediiclioii is fol- 
JoH cd by Die sinj-lc or double sjiU a described 
under intracapsular fracture, excepting that 


some cases is n matter of academic interest, 
but Ins little or no significance as regards 
treatment. 

2. Tub “Wbli. Leo THtcriov,” utiliEiiig 
the principles shown in figure R67 and em- 
ploy ing the apparatus shown in figure .‘174, 
IS quite effects c in these ca«es It Ins the 
advantage of allowing the pificnl to be up 
in a wheel chair c.arly. "Wlitn this incthod 
is used, the inversion must be securtd before 
the apparatus is npplitd There is no need 
for the care of the ImcUon apparatus, as 
descnbetl later, and the care of the pnlicnt's 
skin is of course easier. It is to be remrm- 
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hercd lint there must be hca\j pad 
ding prefenblv thick felt beneath the 
plaster boots to a\oid possible pressure on 
the peroneal ner%e 

3 TnAcnoN Slspensiov in Moderate 
Abdoction and Inttersion This is elleclne 
in these cases it is not m the inlracap^tihr 
tjpe Skm traction as illustrated m figures 
cro 375 S7C and 377 ma\ be used if but 
liltic dispheement exists Skeletal traction 
using the Kir«chncp «ire is preferable if 
much displacement la present The wire is 


pre<cnt in a hernia operation If under the 
conditions present infection is an appreci 
tble risk It IS the wTiler’s opinion that there 
exists no moral justification for the use of 
skeletal traction except absolute necessity 
here or elsewhere The amount of ^xclght 
needed in traction is from 5 to 20 pounds 
or more depending on the degree of dis 
placement and the size of the patient Tlic 
wire traction is obviouslj more effcctne m 
gainin^ and holding a position than is skin 
traction 



Fj; S“a — Details of adhesive sk n Intel oa vt Adlesse sir f« moiled to shape of lep an I kepi closrl’' 
appfed to sfc n bj use of woven elast e bandace Spreader of wood jusl *r le rnouph to mate adhes ve slnfw 
cl«r the malleol (a) and as close to sole as poss ble to prevent tors on of straps Traction rope I ell hv Urge 
knot on inner face of spreader B and C dels U of sprea ler Adi es ve faslened bj thumb lacks to spreader B 
3 anteroposterior view and C is bottom or oulsde sarfaev of the sprea ler D rope from spreader pa.s«s over 
pulley on frame or at fool of bed E foot p ere of sdhe< ve (see F p 5*”) Dotleii I nes represent woven 
elaslc bandage to keep alhesve doscly appl ed F and C delab of traction strap Mole skin adhes ve 
Lateral n cLs to aid molding to shape of leg A Ihes ve a le of strap fannp rvn ler Dotted Fne in Q repr««iU 
small stnp of adhes ve to reinforce the jnncl on between foM«| an I unfolded port ons of the strap where 
there « tendency lor plaster to np un ler heavv trarlmn 


best pheed through the femur is indicated 
in figure SSO but max be pHccd through 
the tibial tubercle The advantage lies with 
the former method cince it permits the cm 
ploxment of active mobilization of the knee 
from the beginning this cannot be done if 
the pm passes through the tibial tubercle 
The onlv logical reason for using the tibnl 
tubercle is that if infeclion occurs about the 
pin the knee joint is not threatened If the 
technic described in figure 380 is employed 
there should be Ie«s risk of infection than is 


4 Re&seu. Tkaction This is illuslraletl 
in figure 370 It is simple to appiv more cf 
fcclive than ordinary skin tmetion but les* 
accurxtelv cofilrollcd It is Je«s effective than 
pin traction It allows of great freedom of 
movement bj the patient and is therefore 
of value in nursing care In these fractures 
where union praclicallv always occurs re- 
gardless of treatment it can well be u»ed 
The maintenance of adequate inversion in 
this as in ordinarv skm fraction «uspen 
Sion may present difficulties The peroneal 
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ner\e must be closely watched (fool drop 
and anesthesia or parcsthesm oaer the dor 
sum of the foot) and the popliteal space 
watched for pressure 

The internal fixation of these fractures 
has been developed in recent vears by the 
introduction of the Tliornlon plate attached 
to a Smith Petersen nail and by the deveJ 
opment of the Moore blade These can be 
applied through a lateral incision after closed 
reduction or open reduction The Thornton 
plate attaches bj a setscrew to a Smith- 
Petersen nail and is fastened to the lateral 
aspect of the shaft of the femur below bj 


The technic of application can be found bj 
consulting the references cited at the end 
of this section 

Projfnosis — ^Bony union occurs regard 
less of treatment, m practicallv 100 per cent 
of intertrochanteric fractures and in well 
over 90 per cent of fractures of the base of 
the neck The mortalitj because of the age 
group runs as high as 20 per cent It is 
highest in plaster immobilization and is in 
creasmgly lower as activity of the patient 
IS allowed and enforced The anatomical re 
suit vanes with the accuracy of the primary 
reduction the maintenance of that reduc- 



Fifl S70 — RusmII traelioa The thigh and kd are supported on plIlo^\s A is a sing undcmealh the knee 
nnd upper calf From this a rope passes throusb an overhead pulley If Skm traction is applied to the leg and 
incorporated in the spreader is a pulley E Attached to the of the bed is & board holding a dmil le pulliv 
CF, or two pulleys dose together Tlie tract on cord from D passes through one side of the double pulley C 
(hen (I rough the pulley on (he spreader E and back through (he other side of the doubl pulley F to the 
traction we glit Tlie pull is a multiple of the weight owing to the «loubIe*pulley nrranEenient T1 e resultant of 
A!w ^ilt« J.« ondicAtisl Jjv .Uttw -dnlied jireow Xnwenfyr jthe .lexel j»f ilie ynillcv nr ^laniyr the .null^v 
B neater the foot of tl e b«l will alter the puK lowanl the honzontol Ha s ng the level of pulley CF or 
sh fling pulley B toward the hend of the bed will alter the pull toward the vertieal C is nn overhead traperc 
for use by the patient in sh fling h s position ni helping him to sit more or less upright an 1 in raising h mself 
to use a bed pan dunng bed changing etc 


three or more screws The Moore blade is 
n flvt metal blade with a horizontal arm 
and a vertical arm having the same angle 
to each other as the neck and the shaft of 
the femur The horizontal blade has a cut- 
ting edged tip and is dnv en into the neck 
as one would drive a Smith-Pcterscn nail 
and the vertical blade is screwed to the 
lateral aspect of the femoral «iha{t The use 
of one or the other of these appliances is dis- 
placing the more conservative measures de 
scribed above with resultant improvement 
m maintenance of good anatomical position 
and marked lowering of the morUlity rale 


tion and the protection of the primary heal 
ing against the combined elements of muscle 
force and weight bearing tending to pro 
duce coxa vara until the soft callus is ade- 
quately organized (See Fig SGI 3 and 5 ) 

SuTlTnOCItANTERIC FrACTUIIE 
This fracture occurring at the upper end 
of the shaft and at the base of the great 
trochanter is characterized bv marked ab 
duction flexion and external rotatiomof the 
upper fragment owing to the action of the 
practicallv intact musculature atlnching to 
the trodinnters and the inlertrochanlenc 
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line The net result is a \er> marked angular 
deformitj just below the trochanter usuallj 
with marked shorlenm" The often Msiblc 
and <?lwa\s palpable deformil\ by its loca 
lion distinguishes it from the neck and inter 
Irochanlcnc fractures It is much more apt 
to occur in persons between Ihirlv and fiftj 
jears old than m those in the earlier or later 
decades and is usualh the result of rather 
se\crc and often direct trauma In keeping 


pcarancc of callus alone is used as a cnlenon 
for release from immobilization 
This fracture m common with all frac- 
tures of the femur demands for the best 
emergency treatment the use of the Thomas 
tjpeof splint with fived traction Such shock 
or wounds as the patient shows maj then 
be treated with minimum damage to the 
fracture and maximum protection to the 
patient 



Pg SSO— Trehu c of pm nsertion Sha>e skm and cl««n with soap and water and alcohol lod ne on the 
field Drape adeqnateljr with slenle towels a^^Br slenie gloTes A n bleb ot novocain Nole site picked 
for 5 n— pist abo>e the flare of the fernoral condoles It asods the loint canty and also the nutrient vessels' 
B quarter inch skin ntcL w th scalpel C assistant pulls apwaid on soil parts on each s de wh le novocain ts 
njected through skin n ck down to and into penosteuro The upward pull s ma ntained until the pm is fullv 
nseeted D p n driven h\ hand oe motor drill until t pu. I es s.k a ahea lot t on oppos le side \ovoca a hleb 
u then raised and second quarter meb n ck made allow o); p o to conie throng} f p n is all the way through 
and upward pull on soft parts is released “Tssues now tend to pull away from pns interior surface nnn* 
nuzing tendenej to soft part pressure when traelmii is made F dress ng Th n nrcular p ece of stenie absorb- 
ent cotton fastened to stm and to pm by CoHod on or rubber cement Region of p n alwaj s vis ble for nspcction 
O joke applied tension on p n made by tumbucUe* p ece of sougly fitting sponge nib^r (slenhied) between 
joke and skin Keeps dressing snug and minim tea posshTtes that pm may slip from side to side 


with this the fracture is most often relatively 
transverse The spiral and long oblique frac- 
tures from torsional strain are usually lo- 
cated farther down the shaft of the bone 
A second characteristic of the lesion is 
that while it almost invariably heals with 
out difficultj if reduced the healing callus 
remains «oft for a considerable length, of 
lime and abduction angulation of the upper 
fragment is apt to occur if the roentgen ap- 


The deformitv with the extreme difficult' 
of controlling the short upper fragment 
makes it essential to carry out the reduc- 
tion and immobilization with flexion at the 
hip and knee with outward rotation of the 
thigh and m sufficient abduction to align 
the fragments The lower fragment con 
stanllv tends to drop behind the upper 
even when length and a normal axis bare 
been secured and a forward lifting force has 
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mg The Stader or the Havnes apparatus 
may be similarl\ used The technic m\oKed 
in use of the Stader Roger Anderson or 
Hajncs apparatus can be found in the refer 
ences at the end of this section 
Because of the frequent difficull\ in se 
curing and maintaining adequate position 
by anj or all of these closed methods bj 
reason of lack of control o\er the short upper 
fragment this site of fracture offers a pri 
marj operatiie choice i\hen conditions war 
rant The discussion of this problem with 
the methods of fixation will be deaeloped 
under the treatment of fractures of the shaft 
Prognosis — ^These fractures reduced and 
given time enough rarely shoiv non union 
but thej charactenslicallv show slow union 
The period of disabilitj runs from five 
months up to nine months The mortality 
rate is dependent on the seventy of the pri 
mary Molencc and coincident injuries and 
because of the prolonged immobilization 
time on the same complications to a te«ser 
degree as are seen m fractures of the neck 
of the femur The lesser frequency of these 
complications is probably m relation to the 
less adianced age of the average patient 

Foaceotc or THE Lesser Trochamer 

Isolated avulsion fracture of the lesser tro 
chanter occurs b\ muscular violence It is 
rare The ivriter has seen three cases t«o 
of them epiphvseal separations m older 
children and one m a soung adult after 
fusion of the epiphi sis 

It 13 apparently of bttle clinical impor 
tance The diagnosis is made bv means of 
roentgenograms after i lolent strain (a take- 
off for a broad jump in one instance) re 
sultmg m pain and swelling with local ten 
demess in the groin and restricted and pam 
ful hip extension The fragment is displaced 
upward and medially by the pull of the 
psoas muscle 

The simplest treatment is bed rest m the 
silting position with knees and hips as 
acutely flexed as possible and early physi 
cal therapy to the mu'icles in the inner 
upper thigh region After from ten days to 
three weeks depending on the amount of 
primary reparation gradual extension is 
practiced aided by physical therapa and 
after four weeks ambulation anth crutches 
and acliae exercise of the hip are started 


From SIX to eight weeks should sec complete 
recoa ery 

FRACTURES OF THE FEMORAL SHAFT 

Fractures of the shaft constitute the sec 
ond great group of disabling fractures of the 
femur the intracapsular femoral neck being 
the first Under modern methods of treat 
ment this seems unjustified if therapy is 
wisely chosen and adequately carried out 
from the beginning Onl\ fractures of the 
shaft m adults will be discussed here In 
children the problem presented is entirclv 
different and will be discussed later under 
the heading of fractures of the femur m 
children 

In common with fractures of the shafts 
of other long bones the fracturing force 
may be cither direct or indirect Molence 
This is of more than, academic importance 
in that direct \nolence is more apt to result 
in a transaerse or short oblique fracture 
whereas indirect Molence is apt to result in 
a long oblique or spiral fracture a matter 
which has some bearing on the method of 
treatment In addition m the direct vio 
lence ty*pe if compounded the fracture is 
tisuallv compounded from without with con 
«iderablc deMtalization of the tissues m the 
region of compounding whereas the fracture 
due to indirect Molence is compounded usu 
ally by penetration of a sharp fragment from 
within with much less bruising and contu 
Sion to adjacent soft parts 

The age incidence is that of the exceed 
ingl\ active period of life — active childhood 
and adult life before forty the majoritv in 
adults between the ages of twentv and 
thirty This is m a way fortunate becaii'C 
the patient is usually a xoung actiie mdi 
xidual and one in whom joint stiffening and 
muscle xlTophv are not such threats as they 
arc in older persons and the mortaliti 
threat of bed rest is not m eiidence 

It IS in these cases particular!! that the 
use of the Thomas tvqie of splint with fixed 
traction as an emergency measure is of the 
utmost !alue Eiery hospital ambulance 
exery hospital emergency ward and everv 
doctors office and automobile should be 
equipped with a Thomas type of leg splint 
and also a hinged ring arm splint (Miu 
rax Jones) and its immediate use in actual 
or suspected fracture of the femur instituted 
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\mlil definitive trcntmcnl is decided on A1 
though emcrgenc\ traction is indicated in 
nil fractiirts of long bonca it is so imporlanl 
m femur fractures that it is dc«crjbc<l here 
(I ig 382) It prevents such situations as 
arc commented on in the description of fig 
lire SS3 and in general makes tlie ultimate 
reduction en&icr the soft part pnlliologv 
less nimimizes shock minimizes the dangers 
of delay m reduction and keeps the patient 
remnrkablj comforlnble Its general adop 
tion would constitute the biggest advance in 


CCl 

due to gravilv distribution of the weight of 
tlic limb It IS thererorc not onlv umiceis 
snn to practice llie inversion followed m 
fracttiris of the upper end of the fcnuir but 
actual!^ perversive The k rav film taken 
prclimmarv to treatment is of prime impor 
ance in that tlie iiaturi of the fracture line 
Uic presence or absenci of comminution and 
the exact relation and i) 0 «ition of the frag 
tiiints arc txlrcmeh important in the cl oos 
ing of the method to be used and the pro 
cedure for reduction 





f g SS-* — rnrrgcncj tfset on Steady frm (radion u iiMinun{(> ma nta n«i{ wl te the nns nt tfw 
IS si pp«t ovTr tl e fool an 1 up Ihe Ih gli to irsl ngainst U c tubrro* Ij of the url uin \ h loh of n wF n 
bandage is thrown nl* ul tie ankle over fell nr rollon padd oy and Ueil taut lo lUr rnd of tl»e rpFnl A 
to pie drj ressof or nxl of some sort « pLscnf between (( « two p ere* of baadniff and Iw »le«f (nr Ihr Ir» ft»! 
traction (so-eallod Spanish windlass) The leg is tlm fastened lolo the splint bv tandagp— eonl nuous or a 
8 ngic Ue<f loop nbov e ll e ankle oi e tielow tl e knee one abo e tl e knee an i one below the h p 


treatment of fracture of the femoral shaft 
made in a decade 

Diagnosis — The diagnosis is made of 
course on the basis of Uie general signs of 
fracture— 'oft part pathologv deformilv en» 
bracing shortening angulation and rotation 
false point of motion and m the absence of 
dcfomiitv on localized pain and tenderness 
and functional los« The rolalorv deformitv 
IS of importance as regards thcrapv, since it 
IS usuallj oiilwnnl m both fragments in the 
upper due to mii'cle action and m the lower 


Trcalment.^ — The emergenev immobiliza 
lion Ircalmcnl of shock and handling of 
comiioimdmf. or other soft part injuries arc 
the same as in other fractures Tie degree 
of shock IS often a matter of importance 
since the fracture k fnqiientlv the reauU of 
severe violence ns inicht be cxihtI'h] from 
(he normal thickness and strength of (hr 
Imne 

There is no best treatment for fracture 
of the fctnonl shaft There is detailed be 
low a list of the various irual and prove 1 
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methods a\nilable with the conditions an 
dcr which each is best ii«ed The methods 
ire listed in the order of their theoretical 
tfhciencj based on abstract principles It is 
readilj seen that under an\ giien set of 
circumstnnces a method listed low in the 
order of theoretical efficienc\ may be by far 



Pg 3S3— Fracture of femoral shaft ral fraclore 
So\e WvMKTt TC>\a\tm tS Vwvet tragrtirrA wa/W-aw 
of Thomas spfnt as used for emergency traction The 
nng will small amount of soft parts inlerven ng rests 
against ll e iscl al luberos h The lower fragmenl was 
finnb embedded n the yastus cstemus an I tl e upper 
ha 1 p erceil the crureus an 1 entered the rectos The 
pat enl was seen an 1 a Tlomas apfal applel seseral 
lours after injury and after t o manual attempts at 
closed reilucl on ll ere s orer nd ng lesp te the emer 
gene tract on Had tie Thomas spl nt been appicd 
immedately an 1 the part kept nder traction nntil 
adequate treatment was asalable the reduct on mgbt 
lose been aeeompl sheil w thout the nccessty for 
opera! on 

Ihc best one lo use One of the rei«ons for 
the dcplortble number of di 'ibling femoral 
“baft fmcltircs is the tcndcnc\ to use o 
method The remark I use such and such 
a method for fracture of the femoral shaft 
indicates merch complete lack of compre- 
hension of the problem and condemns a 


certain number of patients to failure from 
the outcet 

I Open reduction witli rigid internal fixa 
lion foliov.ed b> balanced su'^tcnsion and 
actne motion m sucli suspension starting 
from file to seven days after operation 

This method of attack is on paper ideal 
It secures anatomical reduction with a very 
small amount of real damage to the tissues 
rigid fixation of the fragments without im 
mobilization of joints almost imracdiale re- 
sumption of at least partial function and 
complete accessibility to the soft parts of 
'll! forms of early phv steal therapy 

In practice to make this attractive pic 
ture a true one one must have — 

1 A patient who is an evccllenl operative 
risk 

2 A surgeon who has had adequate spe 
cial training and experience in operative 
work on recent fractures 

3 As«istants similarh trained surgeons 
and nurses 

4 An operating room orgamzalton de- 
signed to facilitate the rigid detailed teclmic 
which IS necessary without loss of tune and 
with minimum trauma lo the patient 

5 Equipment (instruments etc) de- 
signed to facilitate the ease of operative re- 
duction and minimum of trauma to the tis 
sues and security of internal fixation 

6 A fracture of such type as regard^ com 

minulion line of fracture etc that ng>d 
fixation al operation is insured 

7 An organization adequate for insuring 
that postoperativelv the patients balanced 
suspension will be properly set up and prop 
erlv maintained and that active mobilization 
will be adequatelv and safely carried out 

This IS a most demanding set of circuni 
stances The answer is of course that there 
are very few places where the procetlure ai 
outlined can be pursued as a method of 
choice with iiafety It is important to realise 
that the result and the «afcty of the proce- 
dure depend less on factor 2 than on the 
others listed A surgeon who fulfills the re- 
quirements listed under 2 is often deludevl 
into believing that he is the most essential 
factor One cannot emphasize too much the 
fiict that this is a delusion Unless all of the 
factors listed arc present the choice of this 
method is neilhcr «afe nor sane There is 
here neither time nor space to go mlo the 
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question of operatue treatment of fractures 
in detail But e%en the little which has been 
indicated should gne tiie idea that this 
method is not one that is snitabk for use 
h} the average surgeon 
Figures 38T and 384 show a t\pical spiral 
of the femoral shaft treated bj the above 
method Thi® patient ^^as nc^c^ in plaster 
i\as ^\aIk^nff on a caliper splint at six weeks 
had a practically full range of motion in the 
hip knet and ankle at that time and was 
back at clerical work in three months and 
walking without anj support and with full 
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n Traction suspension with a Thonia": 
spimt and the Pearson leg piece and skele- 
tal traction and ictive mobilization 
This method should proMcle fairH rapid 
reduction with a nummum of trauma con 
siderablc functional activiU of the part dtir 
mg healing rapid abolition of soft part 
pathology through elevation active muscle 
function within pain limits and early physi 
cal therapy 

The indications for its u'^c arc — 

1 A patient who can be kept in bed for 
SIX or eight weeks or longer This involve'. 



Fig S81 — rioted frocture ol femur Fraclure »tiown in figure 5SS nfler ptat tig The annlotn rat reptarr- 
mcnl ot tl c fragments i* obv ous an I the r gid tv of fixat on is such that nrUve mob 1 *al on in balanced sus 
pens on hns been slarlel fire di>8 postoperalivelj Snre lie *plit s nerel> lie ng used here ns a E spenswn 
apparatus there is no neccss (> for laving (he nng under tie (uberos of the ischium for rounicr tract on 
as H the ca«e in figure 3S3 This form of fUat on ul I zrs n hmp plate Ih a x aerens pass ng through both 
eorl CCS of the bo e It is I owever a final on in only one plme an I is not as safe or as logical as the fixat on 
shown in figure 383 


function at four months lie ms treated 
under conditions fulfilling nil the require- 
ments listed For ev erv such case there ctn 
be shown at least ten others in which the 
surgeon considereil only his own excellent 
operative ability These patients haie taken 
1 longer lime to recover and have a poorer 
functional result than if tlicv had been 
treated by a clo«cd method 

Operative reduction followed hv plaster 
immobilization as a pnmarv procedure of 
choice gives a good x rav picture but i-s 
more apt to prolong the convalescence than 
to aid it 


physical economic and mental emotional 
factors 

2 An organization capable of properlv 
appiving and maintaining the apparatus and 
of insuring the practice of active motion hv 
the patient 

3 A patient who can be reasoned cajoled 
or bulldozed into practicing active motion 
as directed 

4 The use of surgical precautions in the 
mscrUon of the skeletal traction 

5 The line of fracture which particularlv 
calls for this type of treatment is the oblique 
and spiral and the comminuted m which 
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maintenance of reduction is difficult 
plaster 

Tlie details of the traction suspen«ion arc 
discus«ctl under intertrochanteric fractures 
and are illustrated in figures SCO 375 S“6 
377 and 380 Lateral and antcroposlenor 
displacements can be corrected bj appropn 
ate sling and pullej weight pull 

An essential point in all Iraction-suspen 
Sion IS to accomplish reduction in hours — 
not m da\s or weeks \fler reduction is ac 
complished at least «eekl\ rocntgenographic 
checks should be made for position and 
healing 


tamed The nd\ antages of acli\ e motion and 
carlv ph\sica! therap\ as indicated under II 
are lost 

The reduction as indicated under II ma\ 
be followed b\ a plaster spica as coon as rt 
duction is accomplished The \ndercon well 
leg traction or the Iloke well leg traction 
ma\ be u«ed in fractures of the femoral 
shaft The author does not recommend 
them The other methods described are 
more satisfactorv 

The Stader Ilajnes or Ro^cr \ndcrson 
apparatus ma\ be u«ed The\ arc not as 
satisfactory m the femur as they are in other 



Tg SV— Thw lepe of fiat on * pr«fml*le to tnal stiown in firutt 5S| The Jfnjrlh of Ihe plate « 
four an! t mei the dumeler of the hone the screw* «h rh fix I pa.i through holh rort res anfl. » 
a Id t on l«0 screws are in»erl«! obGquel from one fraprnenl l! rooch Ue other in A plane relat rek at 
npht aogles to the plane of the acrews ft njt the piste Th * jnees fxalKin n two planes ant! rrCeres ihe 
I late an 1 tl e screw* fix ng I fron tor* onal sirs n and yleannp »tra n This gTeall red ees ll e pov 1 1 tj that 
tie plate or icrews w 11 iiecome Wise tinier the siraia of fanctonsl aclivitr If tierc w a Ixise nlerme>rale 
fraeinenl t al on! 1 be fastened to one of the raa n frannents be means of srrewa before the plxl nc and 
screw cross fxat on are lone T) is ts the method n>at nel used on lie Fracture ^err ce of the Prwhrtma 


Hospital m New iork with rerv sat sfactory rcsolts 

The line of tmclion an 1 su pension is in 
dicnlcd b\ llit po ilion of the proximal 
fragment 

The length of time that traction is nnm 
lamed is gauged bv tl c x ra\ film and dim 
cal eMilencc of union 

The remoaal of traction is followed b\ the 
ii<e of a caliper brace for a \ arsing periotl 
or the progres ion from crutches to cane de- 
pending on the strength and amount of cal 
ills and the weight of the patient 
TIT Reduction bx skeletal traction fol 
Inxvctlbx or accompanied bx immohiliTalion 
Tie xahic of reduction within a question 
of hours xxilh a minimum of xiolcncc is re 


regions For the tcchnic of their use tie 
references 1 sled at the end of this section 
should be consulted 

Skin traction xxalh a Thomas <pl nt an 1 
the Pearson leg piece is suitable onlx for 
those patients xxilh little or no di placement 
and for whom it is desirtal mcrcK to mam 
lain position during healing In xicxr of the 
fact that it does not safelx alloxv nclne 
mobilization and in xicw of the rclati'eb 
eomibcalcd arrangement as compared with 
the Russell traction it should be d splaccd 
in these daxs in fax or of the latter 

I\ Russell traction (Fi<' 370) Tl is 
CTires adequate traction nlloxvs carlv pi'*' 
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cal therapy, allows great freodoni of the pa 
licnt's rnoacments m betl suiiph0cs the 
iiHrsjDg care is simple to apph and requires 
practicallj no special apparatus It is less 
secure than when a Thomas splint anti the 
Pearson leg piece limit lateral and anlero 
posterior movements of the fragments It 
'does not allow safclj of ant degree of active 
knee joint motion 
Indications for its use are 
1 Lack of equipment 
9 Lack of organiralion for application 
and maintenance of II 
3 Danger in use of skeletal traction (skm 
infection in patient surgical technic diffi 
cultics m the operating roof or personnel 
necessitv for treatment in the home) 

V Manipiilalne reduction followed by 
plaster immobihzatisn 

This can be carried out anjailierc It re 
quires no apparatus and no particular or 
ganizalion After care is limited to check 
ing on the position at weeklv or bi weckl\ 
mterv als and nursing for skin care and posi 
tional change I ittle or no hospitalization is 
required The reduction can be done under 
local anesthesia 

The method is m itself disabling because 
of the relative violence of the manipulations 
required (often as great as or greater than 
that of the original fracture) and because 
of absolute aiul often prolonged immobihza 
tion of the part with inabilitj to carrv out 
an early attack on the soft part pathologv 
b> ph^ «3cal therapj In cases of oblique 
spiral and comminuted fractures it is less 
apt to secure good position and less apt to 
maintain it once it is secured It is more 
apt to result in skin and piilmonarv com 
plications 

The chief indication for its use is absolute 
necessitj because of inability to use anv of 
the preceding methods 
It IS a matter of importance to realize that 
the choice of the best treatment available 
under the circmnslanccs shouhl be luiiile 
when the jiatient is «ccn and should be 
tnimedtaielij in<5lituled The rationale of Irj 
mg the simplest and easiest known method 
first (unle-ss it is the onlv one jiossible) and 
progressing after each failure to the next 
more cfiicicnt though more difficiill nulhod 
shows not onlv poor surgical judgnunt but 
la evidence of lack of common sen e and |s 
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responsible in large measuir for poor results 
The problem is not that of vvhat is the 
easiest wav m which the condition can be 
treated but r ither what la the most efiicient 
way in which the problem can be handled 
under the circumstances 

Following union the usual routine of ex 
ercise aided by physical Iherapv and/or oc 
cupational thcrapv is instituted eight 
bearing with brace support or crutches 
progressing to cane and then full wtiglil 
bearing is followed m accordance with cbm 
cal and x rav evidence of consobdation of 
the union for all these methods 

\T Operative reduction ns a matter of 
necessity 

It IS important to recognize the mdica 
lions for this as earlj as possible Operalivi 
treatment following non union is far less ef 
fcctivc than earlv operative intervention 

The indications are 

1 Interposition of tissue as indicatcxl bv 
failure to secure bonj contact (crepitU'*) 
during manipulation or the application of 
traction 

2 Vascular or nerve lesions at the frnc 
lure site warranting emergonej mtervcntion 

8 Extensive compounding particularly 
from without 

4 Inability to obtain or to maintain satis 
factory position b\ non-opcraltve means 
with reasonable cdcritv The procedure at 
operation and Uie poslopcraltvc handling are 
based on the indications that have already 
been eDiimomlcd 

Prognosis — ^Thc shaft of the femur that 
is ailcquatelv cared for is usually healed in 
from SIX to ten weeks It mav require from 
twelve to fourteen weeks Weight bearing 
with brace is usuallv possible at that time 
(walking caliper Fig 3CS) 

In general all other factors being equal 
the convalescence time to full function and 
walking ability increases with (he melhml 
of treatment used lu the order as listed and 
vanes with the patients occupation This 
gives n leewav of from four months to a vear 
or longer 

Tilt ninrlahtv in the average case shouM 
depend almost ciitircK on the question of 
shock ami other coincident injury cxei pt m 
the aged m whom the factors ilc^cnbcd uti 
dcr frncluri of the neck of the femur bc' 
come a unitor of imjiorlnnti 
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SUPUACONDYLAR FRACTURES 
Supncondjhr fnclures, while not cx- 
cctdmglj common nre ntlicr thHicull to 
handle because of the charatlenslic deform- 
it\ (Fig 38G) The age niculence is for- 
tiinatclj that of the joung and middle-aged 
atUiU group The healing lime is somewhat 
slow normally, and this is a factor of im 
portance m the election of a method of 
treatment 

The diagnosis rests on the presence of the 
local signs including a cliaractcnstic bow 
mg of the thigh ahoae the patella tlit bow 
open forward There is shortmnig in accord 
ance with tlit degree of oxer riding Lateral 
or medial angulation also ma\ c\isl of 


listcfl under fractures of the femoral shaft 
with the sami indications and subject to the 
same rcser\ntions 

\Shcn skeletal traction is used traction 
m the direction of the femoral <haft must he 
aided b> a lifting sling under the lower frag 
ment and/or the application of the l\arvon 
leg piece just at or just below the fracture* 
(Iig 38G) 

^^hcn plaster immobilization is u«cd the 
knee and hip must be m sufTIcienl flcMon to 
niatiilaih correction This requires the tspt 
of semi sitting spica described muUr suh 
trochanteric fnclure 

^^e^l leg traction is not adapted to the 
trtalnunt of tins fracture, and ordinary skin 



Fig SS8-^upnicondjl» (rftctuTS A OiawtwsUc dcfonmlj snaint&inc^l Ij gaslwirtmius 0 B *’1 
flrxion of knee in rvIuniR RMtnKnemnu C furthw of combining soroc knee flexion tiilU a Tl oma» fpfiif 
and Pcimnn leg piece basing tie leg pecc nnxird at tie »ite of frarlnrc inxtend of at the axis of knee )ont 
molion (compare with Fin 377) In (he illiutration a aupportme fromciiork in the nature of an inclncil plane 
ximiUr to tlie nraum, 11 Her elc^ frorture frames nientinned in the text is si o«m wiUi the change in inrHn^ 
occurnng at the fracture site iiutca i of at tie knee joint It is obiious that nith a little more trsetinn 
srei^t ot \^e 7 >art ctwrert artteropostenoT A»p\arenicnt anil tiie flexion ol tlie Vn« wiA 
angulation of Uie xpl at will correct (I e angular deformilj 


course Tlic lower fragment is usualK rolled 
outward 

It IS noccssarj in reduction regardless of 
the method used to exert three forces— 
traction in the line of the femoral «hafU ro- 
tation of the lower fragment in the nnlero- 
iwstcnor plane m which the lower end goes 
backward and the upper end fonvard and 
a lifting force on the lower fragment ns a 
whole (compare with «ulilroclnnlcric frac- 
liirt) to oxcrcome a graxilc edict resulting 
in posterior di^phccment The second of 
the«!c forces is accomplished In the neccs 
«ar\ degree of knee flexion plus n fiilcnim 
(hand su«pcn'ion or sling) at the le\el of 
the fractiin dig S8G) 

The choice of treatment runs altoul ns 


traction is of little aahie The Russtll true 
tion IS probablj not at its best in this t^ pc of 
fracture The \erx low supracond\hr frac 
lure IS not suitable for operatne treatment 
Prognosis — ^The healing time in this le- 
sion in ndulls is iisuilU from eight to twrb<’ 
weeks but it max run to fourteen or n't 
teen There T^ a eorresponding prolongation 
of the conxalescenn ns compared with that 
m ca«es of fractures of the main i>ortion o 
the femoral shaft TIu remarks made o” 
mortahta m fractures of the femoral sl>a' 
applj cqunlh here 

CO\mL.\R FRACrrURES 
Condalar fractures an ran aud 
tapes A smgk eondsle or l«Uh con I'lc* 
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split o/F usuillj IS a restzlt of severe mo 
lence of a more or less direct type with ic 
companjing hcmirthrosis of the knee joint 
Pm traction through the tibnl cond\]c is 
mdicited as the primary procedure of choice 
m the position calculated to secure reduc 
tion dependent on deformitj 
If the displacement is exceedingh great 
or if in from twenty four to forta eight 
hours it is obvious that pm traction is not 
ef^ectl^e then operatue reduction and fi\a 
lion are indicated The results of optralnc 
treatment may be excellent roentgeno 
graphically but the lacerations of the «ofl 
parts within the joint frequently lead to pro 
Ionised difficulu m regaining mobility The 
same difliculty is encountered in other moth 
ods of treatment 

The second type almost inyariabK in 
soUing the external side is that in which 
the femorvl condvie is impacted upward b\ 
forcible abduction of the leg on the thigh 
as when the patient is struck on the outer 
side of the leg an automobile bumper or 
fender while the foot is fixed (Tig 387) 
This gi\es local symptoms o\cr the outer 
aspect of the lower femur usually hemarth 
rosis and a aarying degree of possible ab 
duction of the leg on the thigh m full c\tcn 
sion a possibility not present m the normal 
knee joint to any appreciable degree The 
amount of abduction possible depends cn 
tireU on the degree of impaction of the 
co^d^le mz delation of the external con 
dylar surface If this abduction is possible 
to more than 10 or 15 degrees the fragment 
either should be malletcd dowm to its nor 
mal level or if this is impossible should be 
opcraliiclj replaced and fastened IMien the 
ibdiiclion is not siifncienl to warrant corrtc 
tion or following correction as indicatwl 
the best treatment is by suspension with 
mild (3 to 5 pounds) traction on the leg 
and nctne mobilization as indicated Jicrclo- 
fore—preferablv with a Thomas splint ami 
the Pcar«on leg piece 
Union is inclined to be slow and the heal 
ing callus must be protected for some lime 
ag-Jinst full weight bearing either by brace 
or crutch The lime required for union i-. 
usually SIX to eight weeks and it is Mcinlli 
from tyyclve to sixteen wciks before full 
weight bearing cm bt aIlowc<l 

If it has heLii uniic«cssary to correct the 
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displacement a brace or crutch can he used 
after two yyceks and full weight bcirnig can 
be attained in si\ or eight weeks 

Vspjritjon of till hcmarlhrosis is iiidicatod 
yyhin the joint is not opiratiMly opened 
and rcpcatnl if necessary 



Fig SS7 — Conpri o i frart re ot cvtimsl ro 1 Ir 
The (toilet) oullne rrjrcstnls lie normal Tie olior 
tnal abluct on tt) cl> con be cl c ted i< obv ous 

The usual attention is paid to actne mo 
tion and the pithology of the soft parts 
throughout the course 

FRACTURES OP THE FEMUR IV 
CniLDREV 

The problem presented m children is dif 
fcrenl in mnnv respects from that m adults 
Tlic fracture of the neck of the femur is 
rcprcscntcil in this group by siparalion of 
the upper femoral epiphysis Supracondylar 
fracture occurs m older children but in 
younger ones il is represented by separation 
of the lower femoral epiphv is I ratturcs of 
the «hnft are common but do not have the 
disabling character of those in ndiiUs owing 
to compensnton poivcrs present in child 
hood yyliich make the problems of prolonged 
immobilization and of deformity matters of 
much less consideration 

Upper rcmonl Epiphysis — One must 
distinguish belnccn three separate condi 
tions in this region each of whicli may pri 
sent n history of injury yyith paiu and spasm 
about (he hip joint and with shortening ad 
duction and cMrsion (Ufornuly There are 
true Iraiimatic separations of the upper 
femoral epiphysis sepantinn associated yviih 
the epiphysitis of the Inldicli syndrome 
{obc«ily and backyrardne s of primary and 
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'iecolKl^^^ 'tx charncteristics) in A%hich very diagnosis is almost certain and the roent 
niild tntima is the rule and I egg Perthes’ genogram gi\es definite evidence 
disease in A\hich no real disphccmenl exists Treat7Nent — ■^^helhcr the case belongs in 

The true traumatic separation requires the first or the second group the reduction 
relatively se\ere \iolence for its production is best accomplished by the \Miitnian pro 
The other two may present such a hislora cedure and followed by the ^Miilman spica 
but usualK present tbemsebes after mild (see rraclurc of the Femoral >»ccV.) There 
trauma and careful questioning of the child is no need m these cases for outward trac 
or its parents will elicit a historv of prexious lion on the thigh 

trouble with the hip of a mild nature (slight If the child is normal immobilization in 
limp distnclmation at limes to engage in the spica for from eight to twcKe weeV.*! is 
Molcnt pla\ with other children and com indicated followed by gradual resumption 
plaints of intermittent mild pain) of weight bearing If the child shows a 

The roentgenograms of the first and sec Frohlich syndrome the immobilization pc 
ond conditions may be identical except that nod should he doubled and once weight 
m the latter there is eaidence of irregularity bearing has started careful and frequent 
and abnormalita in the epiphysis on the roentgenographic checks for recurrence 



Fill 98S ] e 380 


Fg SSa — SrpAfalan ot upper leiuorat epipbysis It can be realty ^•cn It at aWact on » r«*nta! to 
riliction of ihe d ^placement Dolled I ne repre»ienlj very in Id degree of dsplacenent cN <1 np«l bv *! rD 
lilt of hen i nn 1 si ght lening ot upper end of tJ e ep phyreal I ne 

Pc — trge/Vrifev iteav It * H bn wen that lh« Inarl hes m it normal pos tiaa (t ts /}alUi>e<} 

n d tl e o«s fiofll on renter is dense and is flatlened and frapmented 

normal Side (Fig 388) The child s physical «;houId be made If there is a recurrence 
characteristics of course establish the diag oporntue reduction and fixation (proballv 

nosis In fact in any child of the Frohlich best by the Smith Petersen nail) i* mth 

type who complains of pam in the hip with cated 

or without trauma a slipped epiphasis In the true traumatic ca«cs the prognosis 
should be «uspccted is excellent in the majority of cases A small 

The picture in I^gg Perthes’ disease is percentage probably around 5 per ccnl 

quite different and difTcrenliales the condi slioyy disturbances of groivlh m the head 

tion from the epiphyseal separations (Fig yvilh deformation and traumatic arthritis 
389) subsequently This is worthy of note since 

The diagnosis of slipped epiphysis is based not only must the child be followed with tl i^ 

on the history of trauma the local signs of in mind but in eyerv case it is the p'lrl of 

pam and tenderness with limitation of mo wisdom to call the parents attention to the 
lion and spasm in the hip joint and if fact that it may occur There is no way o* 

enough deformity exists corresponding de- telling in yvhich case it will occur since the 

grccs of shortening cacrsion and adduction amount of separation «eems to be no cri 
If the patient is of the Frohlich type the tcrion If it does occur and the parents 
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hn\c not been warned of the t>os5jb>ht} 
the\ frequentlj consider that the treatment 
was responsible for the subsequent dtSictil 
tics In the rrohlich cases the prognoMS is 
alwajs dubious since coexisting disease of 
the cpiphj SIS IS present It is prolnblt how 
c\cr if the condition is recognized enrlj if 
accurate reduction is accomplished and if 
prolonged immobilization is practiced that 
the outlook IS not too poor In mow of the 
prolonged immobilization needed and the 
possibditj of recurrence pnmarj closetl or 
open reduction plus tlie insertion of a Smith 
Petersen nail m adequate hands is coming to 
be looked on with increasing fa\or 
Separation of the Lower rcmoral Cp 
iphysis — This is characterized b\ one of 
two displacements that characteristic of the 



displaced backward or downward and back 
wrard pressure if it is displaced forward 
(Fig 3f?0) It IS frequenth difficult of ac- 
complishment Prolonged and steady Irac 
tion (file miimtLs at least better ten) 
under anesthesia preceding tlie actual man 
ipulation IS probablj the greatest aid to sue 
cess 

The immobilization is with the hip and 
knee m flexion m the scini sitting spica dc 
scribed under subtrochanteric and supra 
condvlar fractures It should be maintained 
for SIX or eight weeks 

If manual ridiiction is not possible in 
view of the fact that operatiiL reduction is 
rather to be avoided llus«ell traction ma> 
be used for fortv eight or seventv two hours 
and may be successful with the possibility 



fg 850 Th« deform ties in lo er fetorsl epiphyseal seiwrnU 1 \nlenor d splareme t of lo«cr ep phj 

ss B poslenot dspJacemmt (as la supmoond^lar frwjture) of louer epplyss Tie drwlon of the redu ton 
forces describe 1 in the teTt are illustrated by arrows and Her elTect is obviniM 


supracondviar fracture or that m which the 
melapht sis goes forward instead of back 
ward (Fig S90) In the waiter s experience 
tlie former has been more eommoD but m 
the available statistics the latter would 
seem to be more frequent 

At any rate the indication is for closed 
reduction if it can possibh be done Tins is 
true of anv cpiphvseil displacement in the 
absence of epiphyseal disease smre opew 
tion probably increases tlie chances of sub 
sequent growth disturbances 
Manual reduction is preferable and con 
sists in hj perextensjon of the lower frag 
mint with the knee flexed traction m the 
direction of hvperexttnsion using the flexed 
leg ns a lever and direct downward and for 
ward pressure on the lower fragment if il is 


that gentle manipulation under nncslhcsn 
IS the patient lies in traction mav bt needed 
in addition If reduction is secured the trac 
lion IS removed and the spica applied 
The prognosis is excellent except m those 
cases in which subsequent growth disturb 
ance occurs This is r most «oriou5 complica 
tion since it lends depending on the voutli 
of the patient to anywhere from 1 or 2 to 5 
or C inches of shortening as growth on the 
normal side progresses 'Sometimes onlv half 
the tpiphvsis — inner or outer — shows anv 
disturhincc In tlii< event an increasing dc 
formity develops in the knea; Ica ling to 
varying degrees of unilateral knock kni-e or 
liow leg Femur lengthenings dcslriirlion of 
the epiphvsis on thi sound side or of the 
snimd portion on the injuroil side and van 
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o\is 0 '^\w)loTnic«! be cnbeil for iTid Ihe 
decision as to «liit to do and when to do it 
^n^ be t^tremcK difliciilt It is therefore 
most important tliat the remarks made 
under di<cus ion of the upper cpiph\sis as 
to warning parents at the outset of the pos 
•sibilitics and as to keeping the patient under 
obser%alion after treatment be kept in mmd 
Tractures of the Shaft — In fractures of 
the shaft of the femur m children one must 
seek restoration of the iiomial axis in both 
planes correction o! rotation normal length 
and end to end apposition But if there per 
sists up to 1 inch of shortening or angula 
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or to operatne approach proMdetl the <le 
formitjcs arc no greater than those privi 
ousI\ cited Operatne approach and skeletal 
traction in children rcejuire considcral K 
justification The former ‘•hould be used onij 
m the c\cnt of compounding or of mteqw 
sttion of tissue prcicnling closed rcelticlion 
The latter onlv if in the presence of com 
minution or extreme obbqiiilj of the frac 
turc line (parlicwlarU if compounding co- 
exists) It seems impossible to keep the rr- 
sidual lemporarv dcformila within the limits 
preaiousb prescribed for consenali\c meas 
urcs OP if for anj reason the ii«c of llic 
more conservaliac measures to be detailctl 
IS interdicted Wien skeletal traction is 
used tongs should ne\ er be resorted to Vntc 
traction ns described under fracture of tlic 
shaft in adults is indicated 
In the newborn fractures of the femoral 
shaft are best treated bj the use of well 
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p-y gui— ^ Ilr>flnl Iran fin II * II be nol«l that the biiUorks awing just clear of Ue Utl Tbe 
must Ik apread cnnoish lo allon cb»> nun ne The adl eww traction »trnp is covered by a woven elost c laiodare 
Tl s IS of RTval value m tn n n xinR the chance* that the adhcaiae » II *I p This tjpe of tract on tna nhuM 
pas Ion m Ihe a-o mcer ch Mren rcfnarkctlU well tl c r t» slinf? an 1 lumi j* D UMesiiner tm«» o 

1 Pejrcsenls a IJralforl frame faslennl at an ancle to He fool of lie Ik. 1 on wh eh the patent V* 
incrnalon makes h* t>ody weicht ad as a roontcr W«t»otv foree There vs a flap in tie canvu ^ 
nnrsns p rpows The Ihph and leg real suspenled lOa Thomas opPat Adhesive traclwn atrapa. S 
ly a woven elastic Ian Lice lo tun m *e *1 pp np £ «e fasleieil lo tie end of the Tl etnas »pl nl, anl Hw 
Thomas »i I nt in turn is I «1 to ll c fool ra I of the 1*01 Tract on it fum vhevi 1 \ tl c pull of U e patiml ( 
tiody wetphl aca nit the allcsve fisalmn to the Tse*! Thomas o^lnt 


tion of 5 to 10 degrees or 10 to 15 degrees 
of rotition tlcspile the best of efforts in 
children up to eleven or twcht \enrs of 
age llicrc I-. not the occasion for worrv tint 
siirli a situation would engender in the adult 
In the course of subsequent growth such 
dtforinitus will bt almost invirnblv cor 
ri'clwl and llure will be no sequclie This 
does not mean however that one should 
not attempt lo secure ‘inalonucal rephee- 
mcnl It merelv iiunns tint if conservative 
nuthoils fail to secure nmlomical replnce- 
nunl tlurc is no neccs>ilv — acliinllv no cx 
disc — for rt-'orting to reiicntcd rc-rcductions 


pnddtd light basswood coiption sphnls 
Tlicv mav heal with considerable dcformitx 
but without exception thev hc-il an 1 correct 
the deformilv bv grovrlb quite rnpidh The 
attempt lo secure ncciirvtc rciliietiori aw* 
immobilization is a gesture thil does more 
harm linn good The parents sliotil 1 I**" 
given lo tinilcrsland the rationale of what 
mav seem to be inadequate treatniei'* 
otherwise anv lemporarv dcformitv mav 
cause considerable alarm 
In children up lo five jears of age dr 
preferable form of treatment is Urvnnt 'J' 
pension (Iig SOI) Tins traction is nam 
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Iniiictl iinli! ropnlpcnoj’nj»]uc nml cltmcnl 
cvulcnce of linlin(» ln\t hteti olitnimtl Jvo 
fiirlhcp Irnlnunl i** imlunltt! ll nlmosl in- 
larnliK •sonu difnrmiti 

ttmpoMnlv hnl nnnlttiiiinl iiornuhtx as 
the resuU of gronjli ni]jii«ltmnts unftrnblj 
(Kiiirs after otn. lo llirtt \iars im- 

inobifizntion in diildrin is un^itivfnctorj 
1 he phsler soils and soflcns from txcrctn 
frt<iu<ntK niul (lioroiighlj re<iuirts frequent 
change and is npl to irritale tin. skin IndU 
The conlrtmtlie iliaii (o Hmnl trnettoii is 
nn inahilits to keip the child in n hospital 
or to proude nh'qmlc siifariMion of Iht 
triclion Ftmps nl home 

Tor older chihlnn unimnl rcdiictmii fol 
loi\c<l 1)% plaster »pKa itriTnohihralion or 
the usj of traction suspension of the skin 
t\j>c, either that ilcscribul under mlcrlro 
chnntcrie fracture in the adult or tin. tape 
u«etl lij. l^Mesuncr, IS ludiratcd (Iig ini) 
The lalUr is Inst reseratd for long oblique 
ftiul spiral fruturts nn«l for c<itutnmuti«ns 
and coniiKiunihngs s\hich can bt liaudhal 
\Mthout Ific ii«i of shell till traction 

AMicn plaster immoluliration is uscsl in 
obfiquc nnd spiral fncturcs, (raclion straps 
of ndht«i>c an altaili«l lo the hg follon 
ing rwluction, the plaster spica is applied 
leaMUg the fool fret and the traction straps 
are bpoiiplit iiii around tin edge of the plas- 
ter ntid ineonioratiHl in it 

It 15 of note that ;>osilion must be se- 
riircd carl> in tliC’it tascs, ns muon is np- 
prtciibU more rapnl than in adults In 
diihlrcn o\tr tstcl\( or llnrtttn jears old Uic 
methods used are tlio'c used for adults but 
maminl reduction and plaster anil tkin Irac 
turn su-ptnsion are llie most desimbk 
methods 

Proijiiotix — The itiiinol»ih/cd joints prac- 
ticalK nttcr present nnj ili/Iicidti, »iid 
function usualli returns under no olhtr 
trtatmcnl th in ni live txtrcjse Moderalt dc 
forimlt, ns indicatctl is almost inxariablj 
taken care of b\ prowth Union in small 
childriti IS iisiialK compkle m tliric or four 
weeks In the older group fite or weeks 
nl the latest sees solid union nml weight 
bearing at eight or ten weeks is a tomerva 
tnc estimate 
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FRACTURES OF THE PATELLA AND 
OTHER SESAMOIDS 

Sesamoid bones are the result of the de- 
tachment of ossification centers and are 
more or less regularly embedded in tendin- 
ous structures overlying certain joints 
Those appear to be more or less incidental 
functionally and do not interfere with the 
tendon action. As a matter of fact, they may 
be an asset to more accurate motion and may 
help to increase the padding in certain loca- 
tions, such as in the plantar surface of the 
metatarsophalangeal joint of the first toe 
and the metacarpophalangeal joint of the 
thumb There are other minor sesamotds 
that are doubtless developmental or ex'olu- 
tional remains and are of no functional im- 
portance The patella represents by far the 
largest sesamoid in the body and is of great 


importance to the perfect function of the 
knee joint. Injuries of this bone are not un- 
common and warrant careful treatment. All 
the other sesamoids are better protected, 
and injury comes to them usually secondary 
to more severe trauma to the surrounding 
parts- Excision of such injured minor s«a- 
rooids can be carried out without interfering 
with the ultimate function of the neighbor- 
ing structures Dclaved or non-union caus- 
ing prolonged disability may make it neces- 
sary to resort to this radical form of treat 
ment- 

Analomy of the Patella.— This large 
sesamoid is rarely absent. It is spoken of as 
the “kneecap” and the “kneepan,” rarely as 
the “kneepad.” In the adult it varies some- 
what in size and shape but is roughly the 
shape of a broad, thick shield and is about 
0 cm long. 5 cm. wide and 2.5 cm. thick. It 
is slightly convex. The under surface is cov- 
ered with cartilage and articulates with the 
condyles of the femur wlien the knee is 
flexed. The edges are slightly thinner than 
the center. The edges and anterior surfaces 
are firmly attached within the tendinous 
portions of the quadriceps femorls antenorlj, 
Uie vastus internus internally and the vastus 
exlernus on the outer side The tendinous 
extensions of these various structures unite 
around the patella, save on its articulating 
surface posteriorly, and continue on the in- 
ferior border to form the strong fascial struc- 
ture called the “prepatellar tendon,’’ which 
is attached to the lihlal tubercle Thus, there 
is a bony structure Ijing within the great 
extensor tendon of the knee joint which is 
of importance to the perfect functioning of 
this complicated joint It can be eliminated 
when necessary because of disease or severe 
trauma, and the knee will be rea«onably 
serviceable; but careful repair of this sesa- 
moid should practically alw ays be attempted 
and will usually result in a successful out- 
come. 

Congenital anomalies of the patella are 
not unusual and are often mistiken for 
fractures The most common anomaly is rep- 
resented bj' a detached fragment of the up- 
per outer quadrant. It was present in 3 per 
cent of a scries of C3 cases of patellar injury 
reported by Adams and Lcon-ird.^ The con- 
dition h usually bilateral, and a roentgeno- 
gram of the opposite knee will help io t*‘^ 
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no sepirition of fnpments, the knee should 
be splinted and cle\nlcd until oil the excess 
fltiul m the joint Ins been absorbed (two 
weeks) A*ipiralion under careful a'^cptic 
conditions ma% be performed to ad\antage 
after the tliird or fourth day and repelled 
if neccss^r^ The leg should then be encased 


fragments operatne treatment should be in 
stituted Some surgeons prefer to operate ns 
carl> as possible, but the majority prefer to 
wart until hemorrhage has subsided and the 
joint effusion has been parlialh ab'Kirbwl 
and then operate The aserage dchj entailed 
i> fire dajs, during which time the joint is 



Fig. SO-* — 0 Small drill liolos through «hieb wire or kangaroo ten Ion or small stn{« of fosaa can be pawl 
b maasnr fascial repair The drill holes should be 5 or C mm in dinmetcr and Ihe fa-scia lata should be at 
least 1 inch wide c aiasaiTe fosna] repair Drill holes through fragments f»ote the hek of pcnctratiofl of I"* 
joint surface of the patella with the drill holes if method of using tnasstre fascial graft tliroogh the nnlled 
fragmenLi fanning out the ends to tie phcnteil into the tendinous structures aboie and below e another cieliod 
of fascial repair Palrlla has been dniled fragments fi*cd with fasaa or kangaroo tendon f capsule rrj’aired 
large plaque of fascia bta to irinfonr the tend nous structures g repair of patella bj single jna.«iTe fa-'ciid 
gratl The drill hole n larger and the ends ol the fascial gralt are not spl t The upper end of the graft B 
passed through a liole in the lower end h lateral view of procedure shown m g 


m well pidded phslcr of pans from the 
ankle to the groin with the knee m extreme 
extension eight bearing with crutches 
mat be allowed between the third and sixth 
week, then a cane mat be u«ed The leg 
should be «:uppotlcd w ith the plaster of pans 
ca<e until after the eighth week 
In cases in which there is separation of 


splinted and the leg cleiatcd The cap'u^iJ 
ma\ be sutured with cotton silk or fine «tccl 
wire and nothing done to the bone it'd* 
Tlhen this method is used dLla^cd motion 
and long splinting ma\ result m consider- 
nUe loss of function and refraclnre mai 
take place Some surgeons prefer to drill the 
fragments and hold them in apposition with 
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Wire, but the majonlj of surgeons prefer the 
use of fascia lata m the repair The fmg 
inenls be rlrilled am! held together with 
a strong piece of fascia or a large plaque 
of fascia may be sutured to the quadriceps 
above and the prcpalollar tendon below 
after the fragments have been approximated 
and the capsule has been sutured ® The cap 
sulc itself maj be sutured with fascia A 
portion of the quadriceps tendon may be de 
tached passed through drill holes and sutured 
on itself^ ^^hatever method of repair is 
chosen the most important detail is the su 
turing of the rent m the lateral expansions 
of the capsule since the object is to restore 
contmuitv in the extensor tendon of the knee 
joint The hone itself is helpful but is inci 
dental Brooke® lias advocated excising the 
patellar fragments and discarding them We 
believ e that this method is most useful in a 
badlv comminuted compound fracture The 
tendinous structures should be carcfullr re 
paired The advantages of wire and fascia 
fixation are pnncipallv that they permit 
earlv motion and restoration of function 
Disabilitv is thereby greativ sliortened 

Anriion W Allev 
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FRACTURES OF THE TIBIA AND 
FIBtILA (SHAFTS AND UPPER ENDS) 

Anatomical Consideratjons.— The two libal 
epmes (ined al an 1 htcral) the luberculum lolercon 
dvloideum med ale and the tubereuluni intcrcondyl 
( ideum laternle should al rays be kept in inmd while 
studying an injury about the knee jomt since fracture 
of one or both may result from a severe twist or 
partial d slocalion 

The t bial luberclo which aRords the allachment of 
the 1 gnmenlum patellae arises from its own bony 
nucleus which in earls I fe un Ics with the upper 
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epiphyss of the lib a It is particularly esposed to 
trauma such as direct blows ai <1 to tl e stru i s res It 
ing from violent contract on of the qundneeps extensor 
muscle 

The upper end of tlie tibia sometimes called the 
tib al plateau const tuting the weight bearing surface 
with w1 ich Uie lower end of the femur articulates is 
frequentty fractured Tl e external 1 1 al eon lj1<. or the 
internal t b al con lyle may be gpl t of! and d splace 1 
laterally or may be dnven down card Lxlens ve com 
minuted fractures of the upper end of the t b a may 
also occur without injury to the bones otherw se 

The shaft of the tib a is subject to all tl e varieties 
of fracture It « rare however to find a fracture of 
the si aft of the tibia without a fracl ire of tl e fibula 
and when ihu does occur it w usuatlv the result of 
d reet violence vice lerso the si aft of lie fbula is 
sel lom fractured without an accompanying fracture of 
llie Ll la and wl en the fbular shaft alone is fractured 
il IS t(e result of direct violence Tf e upper end of the 
rbula art culales with the tib a an 1 fractures of this 
portion of the fibula alone are usually the result of 
direct violence 

Both bones of the leg are fractured with the greatest 
frequency the fractures occurrng al any place in the 
shafts of the bones The most common s te of fmet ire 
of tbe shaft of the tibia is m tl e mid lie ih rd an I 
the fraelure of the fib iK is us lallv at a h gher level 
A fracture of the tib a with overndng of tie frag 
meats always means an injury to tie fiWa, an injury 
which thon/d be located Tie fraefures are too rarely 
transverse the most common being the obi que free* 
ture Spiral /met res and comminuted fractures occur 
with great frequenev 

Etiology — ^The tibial spmes arc injured 
when as i result of trmma one of the fern 
oral condyles strikes the tibial spines and 
knocks one or both from the attachment 

The tibml tubercle which i» a prolonga 
lion of the proximal epiphvsis downward on 
the anterior surface of the tibia is alwavs 
exposed to direct trauma The lignmcntiim 
patellae also inserts into the tibnl tubereJe 
and as a result of violent contractions of the 
quadriceps muscle the tubercle miv be pir 
tially or completclv loosened from the \m 
derljing shaft of the tibia 

The upper end of the tibia is frequently 
injured when a person is struck bj an auto 
mobile bumper which is at about the JeveJ 
of the knee joint A fracture of one of the 
condyles of the tibia mav be produced bv 
this trauma Tackling in foolhal! and fall 
ing downstairs mav produce a similar injurv 
A fall from a height as from n railw a j box 
car may produce a severe comminutcil frac 
lure of the upper end of the tibia 

The shaft of the tibia mav be fractured 
as the rc'uJt of turning quicklv w ilh flic foot 
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fixed Slnrling with lliis simple etiologic 
factor it IS rcaclilj un^^tr^tood that tlicrc arc 
mnumcrahlc forms of direct and indirect \io 
Icnee which max produce a fracture of the 
shaft of the tibia The shaft of the fibula is 
usually fractured at the same time and at a 
liighcr lex el 

A fracture of the tibia! shaft or of the 
fil iilar si aft without fracture of the other 
boric is alwaxs the result of direct xiolence 
such as the kick, of a horse or similar direct 
force 

Patholog). — Fraclufe of tl e t b at sp ne « often in 
CO ni lotc but wl cn it is •omplele the sp ne becomes a 
fore ffn bo ]> n the knee jo nt 

Tl e t b al t bercle fracture s usually mromplete 
and tl e sc( ami on and elevat on of the tubercte result 
in an ncreosetl pram nenec of U s rcfpon 

Fractures of U e upper end of 0 e t b a rtoIv ng 
tl e knee ]o nl alw-avs produce hetnorrl affc nto the 
knee jo nt Secondary alhesons may lexelop in and 
about tl e )0 nt and t) cken ng of the connect ve t ssue 
etemenU surround ng U e jo nt also results The art c« 
lar surface of lie iba s n leneii a d lie TgamenU 
surroun I ng tl e joint are forced into al normal pos 
t nns D sturbances of tl e attachraenls of the crucial 
Igamenta may be produced The lem lunar curt lages 
nay be in) red e Iher in U e carl laginous port oris or 
in tie rgamento s attachments Fragments of bone 
nay become detached and moy become fore gn bod es 
in the knee ]o nt The formal on of esce&s callus ex 
tend ng into tl e knee }o t is un sual an 1 s tl ought to 
be prevented by U e act on of the svnov al flu d 

Fractures of the shafts of tie t bia and fibula pro> 
ducc lie some palhologc changes as fractures of the 
other long lioncs The m n mat cl anges are negl gible 
an I the mas mal changes tnaj produce aery great 
perma enl I «nb 1 1> Bloot] escapes into the soft t ssoes 
sBmwYTi’iT),’' AV Jmnar rfnu* iWbnT AV or icib’ sdwA.be 
produang ecebjonos s m the most depen lent areas 
Tl e sharp ends of the lione mav lacerate tl e surround 
ing per osteura muscles tendons tloodscsseU nerves 
Ivn pi atic XTvels fasem and exen sk n If lie ska 
IS laccrateel the fracture bccon es compound aod id 
feet on mnj occi r 

Tie laraace profluc«l m the soft Issues by tic 
sharp cn Is of the fracture 1 bone and the escape of 
HwnI into lie soft Issues Imtl from tie cnls of lie 
I roken lionc an 1 from lorn I lood vessels cause inter* 
ference w ll tie return nreulalon of the extrem Iv 
The nm laton sfa is produces snclJ ng rvh ch w cf effy 
fl ! lunng the frsl few lours Tl s inflantmotory 
react on of the I ssues to injurj hrpns at once to 
simulate the fortnat oi of permanenl new Issue in 
the same manner as elsewhere Tie flu 1 ahic! las 
aceum laid in an 1 between lie 1 (Irrent soft part 
structures is aemmpan d I v ll e vanous cellular ele- 
ments wh 1 increase organ re and prod ec permanent 
inflammatory changes an! new Issue wl ch w not 
ren ovable These enrlj patlmlope processes si nut I be 
kept in m nd part rubriy in fractures of the slafu 
of ll e t b a and fbub 


Wen tie tissue flu Is collect in excess ve amonls 
in the leg where tl cre is onlj 1 m td room for ex 
pa s on one frcfiucnlly sees lie fora at on of luge 
blebs of fluid covered by superfe al bjers of sk u 

SjTnptomatoloffj — Fncturc of the tibia! 
spines never occurs ns an uncomplicated in 
jurx The sxmptoms are pam and '^wtllmi, in 
and about the knee joint If tlie knee joint 
IS aspirated blood stained liquid is obtained 
Fracture of the tibia! tubercle occurs most 
often ns an uncomplicated injtirx to thclibnl 
tubercle xxith pam and swelling nl this 
point The sxmptoms are increased bj fkx 
ion of the knee thus increasing the tension 
of the patellar tendon 
Fractutes ol the upper end of the tihit 
always produce swelling of the knee joint 
Movements of the knee joint are painful 
and the knee is weak and unstable the insla 
bihtj X arj mg with the extent of the fracture 
Wlien onb the shaft of the fibula is frac 
turetl tenderness and swelling and later 
ecchjmosis develop about the site of tic 
fracture eight bearing maj be possible 
^\hen onlx the tibial shaft is fractured there 
IS tcndcnicss and swelling about the site of 
fracture but if the fracture is complete 
weight bearing cannot be tolerated ^>hen 
the shafts of both bones of the leg are fne* 
tured there IS pam tenderness and swelling 
al the site of fracture and abnormal mobihlv 
Diagnosis — ^^hen a bone is fractured or 
when a fracture is suspected the diagnosis 
should be made bj means of propcrlv taken 
jeuriuj-ns Ji.wd lolenl 

views should be taken on films large enough 
<K> that the injured area maj be completely 
studied but not large as to cause dislor 
lion of the portions at each end of the film 
If a complete diagnosis of the fractured 
bone IS not thus obtained further roentgmo- 
grams should be taken It is more important 
for the student to familiarize himself with 
the normal physical findings and with the 
conditions due to trauma which arc not frac 
lures and thus be able to rule out a fnclure 
than it is to know and u«c the rweiitielh 
Centurx met} ods of diagnosing fracliires x 
review of the foregoing paragnpl s reprd 
ing the pathology should sufTcc to prcxml 
nnxonc from an effort to obtain tl e signs of 
abnormal mobilitx or of crepitus The oh 
taming of more evidence of ahnornid mo 
bihlj than tliat indicated by the si ghtr. 
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dnpno«l»c mo^cmcnt or Ihc moNing of the 
broken fngments sufiiciciUK to C'»u>?c crop 
HU'S IS no tongcr jnstifiiblc I'nm and lender 
uc ^ maj be snrcbtd for and irilh a proper 
lu«lorj nnj indicate the ncctssils of nn 
X ra\ slud\ Fethvmosis following an inpirj 
«hicf( nnj ln\ c cnii'td a fracture places the 
lurden of proof on the person as ho savs 
Ihtri IS no fracture therefore nn x ri\ ex 
nmmition is mdicalctl 

\ pro{ cr and complete diagnosis is bigida 
cconornttal in industrs bicaiiso jf n fracture 
exists tla earliest t^ossille appropriate tn »t 
iiicnt will produce earlier and rnorc complete 
rccn\cT\ and then fore an economic sa\mg 
to both patient and cmploser On the other 
hand if it is |>ossiI)le that a fracture has boon 
slJel^lned 1 ul the x ras plate shows that 
none prt ent then the patient inaj return 
to work with a minimal lo«s of time again 
to the ad\ aiitagc of all concerned Similarh 
in the aped the aoung and the nncmploxcd 
ashen n fracture cinnot be ruled out a 
roentgenogram should he obtntnci? betause 
of tlic rtsiiUing economic nd^anlai^e to the 
patient 

Up to till, time wlicn the fracture is siif 
ficJcntb healed to preaent changes W the 
relation of the fragmenUs from occurring it 
la nece«bar\ to repent the x rnj studies and 
rt diagnose the condition of the fracture 
whcniscr changes mas ha\e occurred acci 
dentnlh or as the rcsiiU of Irealnicnt 
Frof^nosis — tMen a (ibiil spine is com 
pleleU fractured tlicrc is littU to present 
it from fiicomrrrg a Atcw irerds nr A.«cc 
joint Tiicompletc fracture of tlic tibial spiiic 
will heal sail f iclonls if Tuoi^mzed earjj and 
if the part IS placed at rest 

Fracture of the til lal tubcrelc heals kindly 
with no pernmtieiil <lisahilits when appro 
prjalels treated but ll ere smU be some m 
creased prominence of the tibial tubercle tc 
suiting from tins mjiirj 

Fraclnrc of the tibml plateau insolsing 
the knee joint is nlwavs serious and alssays 
produces permanent di abilils unless 
promplb and adeijinlels trcatid ^\hcnthc 
fracture is of slight extent and sitiiatcil so 
that weight bearing w ill not mertase the de- 
foriiutx It maj he that a frarlnrc will heal 
with the best result if it is not recognized 
because of the ensuing earK iisp and the 1 ick 
of fixation In all other conditions hont\er 
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this jnjurj produces limitation of motion of 
the knee joint and diformilj of the joint 
surface and if left milrealcd results in m 
atabiht^ and discomfort In Uic more serious 
injuries with simpler methods of treatment 
the Io->s of time m the ease of nctiie workers 
IS apt to be considerably o\er one xear 
whereas with tlic more active treatment the 
tune loss may be considerably less than a 
xcarand the pcnnnnent disability negligible 

Fractures of the shaft of the fibula Jical 
without permanent disability m a few weeks 
Fractures of the shaft of the tibia alone ma\ 
result in slight shortenmg but otherwise 
heal kindly with the simpler methods of 
treatment and the x ra\ film will show good 
healing m approximately three or four 
months 

Fractures of both bones of the leg may 
ha\c a 'crx serious prognosis Adequate 
first aid treatment will prcicnt further dam 
age to the soft parts Injun to the soft p irts 
IS responsible for most of the rcsiillm„ dis 
nbibtx after the bone has healed kdequale 
treatment will jircscnt shortening and de 
formitx Active workers will net 1 from five 
to seven monlls before thev max return to 
dulv after tins type of mjun When the 
lower third of the tibia is involved delayed 
union mav result Non union requiring bone 
grafting however occurs but rareJv 

Treatment — Treatment of fractures of 
the tibia and fibula should be started imme 
diatcK Splint em whore they light is a 
valuable slogan The first obligation is to 
nppA proper firrt nir? tfvatmcat fo prei ent 
nn\ further damage Since the healing proc 
css starts at once it is important to apply 
first aid treatment which will facilitate the 
progress of the efforts of nature Tlie Keller 
Bhke hinged half ring splint should be ap 
plied before the patient u moved and the 
pitient should then be Irinsjorlcd promptly 
to the X rav room and the diagnosis com 
plcleil followed at once bv the institution 
of the form of treatment which is required 
If a first aid splint which permits the appli 
calioi^of traction is not at hand then flat 
board splints mav be used and should ex 
fend well up on the thigh and down below 
Oie foot in order to be at all efficient IIow 
ever any 'splint which does not permit trac 
lion should be considered a makeshift 

Complete fracture of a tibml spwe is very 
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apt to result m the presence of a foreign 
bod\ in the knee joml \%hich m*\v require 
remoi il bv irthrotomi ^ hen the x n\ pic 
lure shows the fracture to be incomplete 
a simple posterior splint apphcd for from 
four to so: weeks mil be sufficient This 
splint IS then remoied and onli gunrded 
u«e IS made until all simptoms haie sub 
«ided 

A fracture of the tibtal iubercle usually 
IS not accompanied b\ wide separation of 
the fragments A felt pad ma\ be placed 
01 er the tubercle and held m place bv firm 
adhcsiie plaster strapping The adhesive 
plaster should be crisscrossed over the thigh 
above the patella and down onto the leg in 
order to relieve the tension of the quadri 
ceps muscle A posterior splint should be ap- 
plied for approximately two months “X. ray 
studies should be made so as to follow the 
progress of healing ^hen wide separation 
of Uie fragments occurs an open operation 
IS indicated The fragment is fastened bv 
one or tuo bone pegs through the tubercle 
into the tibia A hole mav be drilled through 
the tibia and a non absorbable suture passed 
through the hole and fastened m the paid 
lar tendon just above the tibial tubercle 
The treatment is thereafter the same as in 
the non-operative cases 

A fracture of the iibtal plateau is alwavs 
accompanied hemorrhage into the knee 
joint and the presence of this blood maj 
tend to keep the fragments displaced As 
piralion of the hemarthro«is is frequentiv 
miiica\eA brv means 

of Heights and pulleys either on a fracture 
table or in bed will help to reduce the frac 
turc vilien it is not loo «cvere The fragments 
maj be brought into position bv extension 
Hilh weights and then approximated with a 
carpenter’s clamp Tlie amount of weight re- 
quired mav be 2o pounds or more Fell pad 
dmg IS then placed on either side of the 
upper end of the tibia and molded plaster 
splinting li appliwl snuglv extending from 
the toes well up on the thigh There is dan 
ger of the dev clopmcnt of pressure sores if 
plaster is applied too tightlj and oPredis 
placement of the fragments if the splinting 
i> not light enough Follow up x ravs miial 
be taken at regular intervals during the fir«t 
two weeks of treatment and if duplacement 
of the fragments occurs some other method 


of treatment should be considered Approxi 
matelj six weeks mav be required before 
union is obtained The apparatus is then 
removed and treatment directed toward the 
restoration of the normal function of the 
knee joint 

Limitation of the motion of the knee Ij 
apt to result following this tj^pe of fracture 
Pam on motion at the knee joint maj al o 
persist The ideal treatment therefore con 
sists of earlj motion and late weight bearing 

WTien the fracture of the head of the Itliia 
IS cxUemelv comminuted excellent results 
have been obtained bv placing the patient 
ID bed with the extrcmitv suspended from 
an overhead wooden frame in a Thonia 
splint with a Pearson attachment which per 
nuts motion at the knee joint A Kirschncr 
wire i> passed through the os cilcis and 
an attached extension cord pa ses over a 
pullej fastened to the distal end of the Pear 
son atlnchment with a 0 pound weight \ 
second pu!le> it, fastened to the same place 
on the splint and another cord from the 
skeletal traction apparatus parses through 
this pullev and upward to a ptillev on the 
overhead frame here an II pound weight i« 
attached The additional weight upward 
counterbalances the first weight pins the 
weight of the leg Roentgenograms are taken 
at the end of twentv four hours and the 
weights are increased or decreased accord 
ing to the condition revealed Afotion i 
started at once and continued ihrouchoul 
the treatment The fragments of the tibial 
ne ^OTceii iti\o improved ■po'svt.wwv 
bv the femoral condvles during the passive 
movements of the knee joint Roentseno- 
grams should be made at intervals durm" 
the first ten daja and a salisfactorv weight 
beating surface should be demonstrated 
without too much increase in the width of 
the tibial plateau There is surprisinglv hi 
tie pain in the knee joint movement when 
traction is applied in this balanced manner 
The patient mav be removed from the aj>' 
paratus as soon as sufficient healing is dem 
onstrated roentgenographicallv usually after 
about SIX weeks Weight bearing is not per 
nutted for about three months 

OparaUie treatment mav be used to great 
advantage combined with skeletal traction 
and earlv motion as described in the pre- 
ceding paragraph whenever there is a 'ir 
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nblt fragment of tlic trbjal condiJe on encli 
side of the fracUircd upper end of the tibn 
and when satisficton reduction and fiKation 
arc not obtained bv other methods A short 
cnrMHl incision is made just anterior to the 
licad of the fibula beginning at the level of 
the upper end of the tibia and ending about 
V/_ inches distallj flic flap is turned for 
viard and the tibia! cortet exposed A ilnit 
IS p isscd through the fragments parallel to 
the knee joint and on the medial side n 
similar innsion is made to permit iJie ilnjl 
to come tliroiigli A '’ 3 . inch bolt is then 
passed through the drill hole and tightened 
as much as desired under \ rav observation 


joint and the sfabihtv of the knee joint i*. 
blit rarelj impaired 

^\htn the sJiaft of the Gbiila alone ts frac 
lured It is so well splinted bj the tibia that 
the treatment required is similar to that of 
an injury of the soft parts Praclure of the 
tibial shift without accompany mg fracture 
of the fibula also has the advantage of a 
natural splint one which prevents over 
riding The injnrv to the soft parts may be 
slight and fixation of the extremity in 
molded plaster splints inthidnig the lower 
two thirds of the tliigh and the foot may 
suffice The \ ray plate m vv sliovv good For 
malion of callus m six weeks, and all appa 



t R 893 — ^ApparatuH for Ufaltne I of fracture of the Ub o Trnrtton is appbed u> a ICirschner vi re through the 
o. eal as anil so armiiRc I os to perm I Ocx od and extens on of 1] c knee 


before closure of the wounds It is not ncces 
sary to remove the bolt 
It is seldom ncccssarj to open the knee 
joint to remove loose bodies or injurcil <!emt 
lunar cartilages The exploration of the knee 
joint ma\ increase the surgical risk unncccs 
sanly m many instances and the loose bod 
ics or damaged cartilages can be removed 
later if thev arc producing unfavorable 
symptoms The bolt with washers fastened 
at both ends has an advantage over screws 
and nails because of the elimination of the 
danger of loosening during motion of the 
knee joint Earlv motion during treatment 
gn es a less painful and more mov able knee 


rntiis may be discarded in approximately 
three months 

Fractures of the shafts of both hones of 
the leg max he transverse oblique spiral or 
commmutcil ^\hen the fracture of the tibia 
IS found on i ray examination to be trans 
Verse and displaced the patient should be 
given ether anesthesia or a spinal anesthetic 
and the ends of the bone placed in apposi 
tion Molded plaster splints are then applied 
from the toes to the upper half of the thigh 
Wlien the ends of the tibia are m apposition 
the Cbular fracture requires hlllc if any 
attention 

Oecasionalli the fracture of the fibula may 
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be trms\erse and the tibial fracture of an tempts to reduce oblique fractures under 
other ^anetj In selected cases of this tjpe anesthesia followed bj the application of 
a small incision is made o% er the site of the plaster cause added injury to soft parts and 
fibular fracture and the ends are placed in result in over ndmg and angulation of tl e 
accurate appo ilion "Molded plaster is then fractured bones The leg should be elevated 
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F g 391 — MarkedI ^oiuin nut«l fracture of Ihe prov mal th rd of lie nght t b a involving U e knee jo nt 
th marked d stort on of the 1 1 condjles to a focomol e fireman aged forU five who fell from an enpne 
cab onto a ro I He was frst placed n suspens on and akclctal tcaelwtv ktter four d-r^s of IracUo llie 
end of ll e I b a was compressed w lb a carpenlers clamp bul after removal t mjs si owed no nipro\«inent 
The upper enl of tie Iba as then bolted aod Ihe k ee jo nt was everc sed frequently 1 le n sl pension 
an 1 skeletal traction Tl ree an 1 one half n onths after injury he left the I osp lal eanng remo able tnol W 
plaster spl nls and crutches Tl c knee as exercised tw ce da 1 and woul 1 flex to ft n 1 1 angle Tei nonl^ 
nfler injury he returned to work as a fireman Eighteen months after njury he reported hav ng ce skalrd 
for four lours conUnuousIy The knee jo nt extended to 1 0 degrees and flexed to 4'’ degrees and Here was 
no t gn of weakness or instab 1 ty of the knee jo nt 

Fg 395 — \nlcroposlenor roenlgcnogniin sbowng the ^ nch bolt and washers n lie upper end of the 
t bta 

applied and the subsequent treatment is to assist the part to recover from the di« 
the same is m fracture of the tibn alone lurbance of circulation I\ith elevation 
Fractures of the shafts of both bones of gravity assists the return flow of blool and 
the leg are usuallv not trnnsv erse and should Ivmph and diminishes the pathologic chan"'^ 
be pheed m suspension or at least in eleva which result from stasis The improvctl cir 
tion and in skeletal traction Reduction bj culation hastens the healing proce s Skcic- 
traclion is the onlv method to be used At tal traction bv means of a Kir^chnor "irc 
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ihrough the os calcis afTorcls the most 
fnetorj method of reduction The iraount 
of extension weight required for the axcrage 
patient is 15 pounds Iht position of the 
frngmenls and the amount of extension arc 
obtained b\ eareful measurements b> pal 
pation of the tibial crest and bj \ raj ex 
imiiiation 

The progress of healing is obser\cd bj 
subsequent examinations with a portable 
\ ras machine and the apparatus must not 
be disturbed when the \ raj picture is being 
taken The progress of htahng should not be 
tested b\ attempted moxcmtnt of the frag 
Hunts Callus appears normalh in the roent 
genogram in about Ihirlx <la\& Tlie skeletal 
traction mav be remo\ed as soon as callus 
ippcars and skm traction with adhesi\c 
plaster and diminished weight inaj be sub 
stiluted Fiom thirty to si\t\ d\xs after 
inpirN it max be that healing will have 
proffrc««e<l sufhcientlj to permit the apphea 
tion of moldid plaster sphnts or a walking 
cast and the patient maj be allowed up on 
crutches 

Phjsiothcrapv m all t\pc'5 of fractures 
desenhed herein should be started early 
and should be lnlelllgontl^ directed toward 
oaercoming and repairing the pathologic 
conditions 

Tilt catrenjitj is kept cle^atcc) to assist 
the return circulation and dimmish swelling 
TIcal IS applied to impjoae the circulation 
m both dirtclions The patient is instructed 
lo mo\c the Iocs and the foot frequenth 
Ligfit supertTciaf stroking massage Citgm 
mug at the tots and working back to the 
lower part of tl e thigh niaj be applied for 
a few mmulos soeral tmits daih bj nurses 
This light stroking is designed simph lo ns 
sist m the rcmoaal of the excess fluids m 
the tissues and must be applied at once and 
kept up until the swcfliiig has disappeared 
If phvsiotl traps is not instituted earh and 
if new inflammatorj tissue is allowed lo 
form It IS then too late to hope to remoae 
tie new tissue The greatest value of pin sio- 
therapa after permanent changes have oc 
ciirrcd lies in its ps\ chic effect on the patient 
and the encouragement of \ohintarj use of 
the part which at a later date is the best 
phjsiolherapy 
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FRACTURES OF THE TIBIA AND 
FIBULA INVOLVING THE ANKLE 

Classification — Fractures of the tibia and 
fibula inaohing the ankle comprise 

1 Abduction fractures 

2 Adduction fractures 
External rotation fractures 

4 Extension fracture® 

5 Flexion fractures 

6 T fracture of the lower end of the tibia 

(compression) 

7 Aljpical fractures 

Tl esc fractures are m the mam caused bv 
indirect xiolcncc and art lest studied and 
understood bj groiijung them according to 
the diicclion or application of the fr ictuniip 
force (Ashhursl) 

Fraclurt of the anl Ic is sustained when 
the motion at tile ankle joint is earned be 
jond Its normal range External rotition 
fractures arc the most frequent ((0 per 
cent) an<f with ai> hiction and adduction 
fractures comprise 05 per cent of all ankle 
fractures Internal rotation seldom if c^cr 
produces a fracture because tl ere is con 
siderablc normal excursion of the ankle m 
this direction a sprain or simple laceration 
of ligaments rather than a fracture results 
when tl c ankfe is forcibla rotateil inlcriuillj 
rurlhcrniorc though ankle fractures for the 
purposes of description and study maj be 
diaidcd arbitranlj into well recognized 
groups lu actual experience some fractures 
may be obsened which result from a com 
bination of several fracturing forces i e not 
siniplj from abduction alone but from ab 
duetton external rotation and extension 
(plantar flexion) combined 

Anstoni} — nportnnt to rrcofm zc Hat the 
ankle s a morl re jo nl in nl el the ostraRnl s TU 
into ll e morl re fonne«I bj tl e lo er ends of the I b a 
on I fibula The in portent and csseni ol atr clures 
Iron) a i aclure slan Ipo nt that tna nlo n tl s inort re 
are tl e nternal and external matlcol ll e poxlrnor 
art nilal ii|r surface of the Ion er end of tic I b n (pos 
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tenor malleolus) the internal anil external lateral bga 
ments and the tibiofibular hcament (FI? 396 a) 
The internal malleolus Les at a level somevrhat antenor 
and proximal to that of the external malleolus and 
the internal lateral hcament runs from it to the as* 
tragalus and the supenor margin of the seapbotd The 
external bteral ligament binds the external malleolus 
to the lateral margm of the astra<'a]us and os rains 
The tibiofibular ligament is especiallv siron? and 
tough holding the surfaces of contact of Uie lower 
ends of the tibin and fibula firmh together If and 
when it gives or is torn it permits a divsoctatmn or 
separation of lhe«e surfaces TTie poslenor artirulating 
margin of the tibia is particuhrlv liable to injury 
it IS longer and projects farther than is generallv sup- 
posei! (Henderson) 


Pathology — ^\'hen the anhie is forced berond its 
normal range of aUIuctinn the first slructnrc to 
yield IS either the internal literal ligament or the m 
ternal malleolus If the internal lateral ligament is not 
mptnred and holds fast a transieTse fracture results 
at the tip middle or base of tlie internal mallcoltij 
Occasionallv the fraclunng force is msufficifiil to cause 
fuiilier damage However when it persists in intensilv 
the astragalus and foot, now anrcatrained are jaminni 
against the external malleolus If the libiofibuhir Tea 
ment gives as is customary , there is a sliglit separat on 
of tlie tibia and fibula hut more espetiallv there is a 
lateral displacement of the astragalus and external 
malleolus throwing a cross strain on the shaft of tlie 
fibula above the level of the ligament and a fracture 
results somenhere in the lower third or at Lmes even 



Rg 590 — a. Diagrammatic illusltalion of the anhic joint and its li<’ameiits Note the poalion of the tibio- 
hbuLir ligament b abduction fracture with (1) fracfuie of mUrnal malleolur (2) laceration of tibiofibalar 
figimenl and separation of tibiofibular articniation (S) fracture of shaft of fibula and (4) lateral dlspUfe- 
ment of astragalus c abduction fracture with intact Ubiofibubr I gamenL Note. (1) Fracture of inlrrsa 
innlleolus (2) fracture of external malleolus near its base and (3) bteral displacement of astragalus 


Abduction Fracture. — ■ibduclton fnc 
lure deserves prior coiisidernlion because it 
IS the fracture m which displ'iccment is 
likely to be prentest, complete and accurate 
reduction is most es«enti'il, and bad or poor 
results are not sufficientlj mfrequent 

Etiology — The usual caii«e of an abduc- 
tion fracture is a fall on the foot estcuded 
laterallv awav from the vertical aTis of the 
bodi, but quite freqiientlv. particularly in 
industrial or athielic accidents the foot may 
be held firmly and immovable as in a vise 
and the lep and bodv weight thrown latcralK 
with the ankle as a pivot, forcing the'ankic 
hevond the normal limits of aliduction 


in the middle nr up .per third (Rg 896 b) On Ihe 
other hand if Ihe tibiofibular ligament holds a 
lure of the base of the external malleolus occort wil 
bteral displacement of the astranlus (R? SS** c) 
an I there mav be a fricture of the fattral naryio or 
external artteuIaUng rur/ace of the lower end of “S 
tibia as well In either case there alnsv* results #1* 
eral dislocation of the astragalus to a frealer or J«-*cr 
degree . 

In the severe tvpes of abluclion fractnns, 
jdanlar flexion mav be present, and a fracture of 
imstenor arLcubtmg surface of the tibia may ocruf 
which will permit posterior dislocation of the astraga os 
or talus as well (^impound or opm abduction frac uie 
IS occasionallv observed Fractures from abduction rr 
therefore result in 

1 Fracture of the internal mallcolu*- , 

2 Fracture of the internal imllcoltts or rnptore 
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llie internal lateral ligament with fracture of the fiEnila 
(shaft or malleolus), divulston of the tibioBbulnr liga- 
ment and lateral clisplaremcnt of the astra^'alus (Figs 
StJ7. 8'JS anil 399). 

3 Fracture o( the external articulating surface of 
the tibia or a fracture of its posterior marpn; if the 
latter, posterior dislocation of the ankle may occur 

Diagnosis . — ^The history of Ihe accident 
and inspection of the ankle -will usually suf- 
fice to arouse suspicion of a fiaclure. Pain 
and swelling about the ankle with inabtlily 
to bear weight make the diagnosis of frac- 
ture fairly obvious Because of the swelling, 
diformity may not always be readily de- 
tected In the milder cases local swelUne 
about the internal malleolus may be the onl^ 
sign 'NYlicn tlicrc has been lateral displace- 
ment. the external mallcolns nilli the fool 
and heel may be dcfinilelj abducted and the 
ankle broadened. ^Yhc^ there has been pos- 
terior displacement of the astragalus, the 
foot is plantar-flcted. and the heel is more 
prominent and farther posterior to the tibia 
than in the normal foot. Persistent or pain- 
ful examination is never justifiable, as a 
roentgenogram is invarubly necessarj’ for 
accurate diagnosis Simple, geittic palpation 
oter tJio malleoli and bony prominences 
«.hoiild sufitce. Local tenderness over bone 
ihouUl he considered jHithognomonie of 
\TactuTC nnttl proved otlicrwlsc roentgeno- 
ioglcalb*. To elicit crepitus is cruel and is 
never indicated. Any swelling about the mal- 
leoli, even in the absence of other symptoms 
or signs, necessitates an x-ray examination; 
otherw ise many fractures will bo misled. The 
exact lesion can be determined only by the 
roentgenogram. 

Treatment . — This fracture should be con- 
sidered as an emergency, as it brooks no 
delay in its treatment .A roentgenogram 
should be taken before reduction is nt- 
Icmpled. For transportation and immobiliz- 
ation purposes until reduction can be ef- 
fected, well padded boot splints or a simple 
pillow spimt m’ll suffice, itlorphine should 
be given for relief of pain. 

Anesi/iesia — In cases of fractures with 
but little displacement, no anestbclic b 
necessary. In the severer types, honever, 
complete relaxation is liighlj desirable, if not 
essential. Local anesthesia will suffice there- 
fore only in selected cases. Spinal anesthesia 
or* sodium pentolhal is ideal. IVhcn these 


arc contraindicated, general inhalation an- 
esthesia must be used. 

lieducihn — \Yhcn there b only a fracture 
of the internal malleolus, local anesthesia 
may he used, and any displacement may be 
corrected by insersion of the foot, bringng 
the fragment of the tip up to the base of the 
malleolus. "Molded plaster splints or a short 
plaster cast with a walking iron la applied 
for immobilization purposes 
In the severer tjTes of frnrlurc the de- 
formity and the position of the foot and heel 



iig StfT — t^auilian rrnilure S,OTE tfj' l^facfurc 
of the intcnml matk-oliis (triinsverse), (2) lateral dis- 
I>Iaceniint of tlie astrngnlas (3) fraLturc of the ex- 
ternal malleolus with lateral displacement Tlicre is no 
separation of tlie orticuhlion licUecn the tibia and 
fibob. * e, the tibioBbiilar ligament u Intact 

are guides for the measures required for re- 
duction The roentgenogram, however, will 
be the best criterion While an assistant 
steadies the leg in the upper third and the 
knee is flexed to relax the gastrocnemius 
muscle, the heel and toes arc grasped by the 
operator, and tr.sction is made on the heel to 
oxcrcome the contraction of the acliillcs 
tendon, at the same lime correcting any up- 
ward proximal displacement of the astrag- 
alus. The fool is brouglit forxy.ard, if neces- 
sary. to a position of dorsiflexion at a right 
angle with the long axis of the leg \Vhfii 
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there is backuird displacement of the as 
tnjnlus and fracture of the posterior mai^in 
of the lo^^er end of the tibia another assist 
ant should push dowai^ard on the loner end 
of the tibia to obtain complete reduction 
The foot IS then adducted — maintaining the 
90 degree dorsiflcMon — to correct the lateral 
displacement of the external malleolus and 
astragalus This adduction should not be 
as Murrav has pointed out an extreme 
o\ crcorrected po ition for when the libio 
fibiilar ligament has been torn o\ creorrcclion 


toward each other so as to correct anj rc 
maimng lateral deviation of the astragalus 
and external malleolus and an\ tibiofibular 
diastasis All posterior and lateral displace 
ment should be completely corrected en 
this reduction takes place earlj no great 
hurry or exhibition of strength is nccessara 
Gentle steadj easing of the fragments back 
into position is the chief desideratum 
Rcrluction is maiutaincd bj the ipplica 
tion of molded plaster splints (Fig 400) or 
a cast from the toes to the knee in the 



Fg SOS \b luct on fracture f»cnE (1) Laceratoi of the nt mal lateral 1 gament (®) lateral 
ment of ll c astragal s (3) separal o of tie artic lat on of tl e t b i and fil ih r e lircmlion of ll e 1 l>u>- 

fib lar 1 gament and (1) <ain min ited fracture tn the m ddJe an I loner ihird of ll e fbula 

Pig 300 — \bduct on f acturc (antero]o Ifrorvie ) Note (I) Fracture of lie internal n alleol s d 

lateral displacen ent (^) lateral 1 slocal on of the astramlus (5) rupture of tJ e Ub of bular ! gnment. (0 

I irked separation of tl e art culat on of ti e t bia and f b la and (5) obi aue fracture of tbe lonrer end of 0 c 
f bula, tbe external malleolus be ng displaced laterally n tb tl e astragalus 


Will ungulate the astragalus against the ex 
ternal malleolus and cause a persisting sepa 
ration of the tibia and fibula at their articu 
lating margins resulting e\entuall\ in 
painfvtl weight bearing The mxersion should 
be to the position commonK used to correct 
a severe grade of flalfoot t e the longi 
tudinal axis of the tibia should pass through 
the center of the talus Finallv with an as 
sistant holding the foot in reduction direct 
pressure ma\ be made b\ the heels of the 
hands against the malleoli forcing them 


severe grades of displacement the flexed kiicf 
mav be included The fluoro'cope max 1 c 
used as an important aid in obtaining com 
plete reduction Often the ankle is so s^'ol 
ien thick or fat and the bones are so super 
imposed that accurate fluoroscopic vision i 
difficult III all cases since complete rcdiic 
lion IS so essential a postrcduction roenl 
gtnogram should be taken both antero 
posterior and lateral views This nnv he ri*- 
pealctl at three to fiv e dav inlcrv als f( r c< r 
roboration of the maintained reduction un i 
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(inion has begun. Occasionally, stereoscopic Uiat end. When it seems certain that union 
plates maj clear up a doubtful ileiatl. has begun and the swelling of the soft tissues 

After-Care. — It is now' well recognized has largely receded, the cast is rcmo\cd and 
that reduction is simply the beginning of a skin-tight plaster cast applied up to. but 
fracture treatment and that proper after- not including, the knee. A walking iron or 



Flc 400 — ^Aclul moltlwl plaster «j>linU (1) Lilefal plantar mnlia! or I'-sliaptcl No I splint, (2) loni; posterior 
shell seilb foot piece No S splint 

care so as to obtain complete restoration of stirrup may be incorporated «o that weight 
function of the part plays an cqimlly im- bearing and active n<«c of the extremity mat 
porlant rote in obtaining a «alisfaclor>' end be started (Fig 40t) . This method shouldbc 
result. Though a more or less definite rou- used with caution, as the weight is not borne 
tine must kc kept in mind, eacli ca«e should by the foot and ankle luit by the upper third 
be conducletl solely on its individual re- 
quirements The essential elements of after- 
care are immobilization that is stifllclcntly 
long to obtain union, early active motion, 
plij siotherapy, protected w eight beating and 
prevention of late eversion of the fool or 
fiatfoot. 

If a simple cast is applied for primary re- 
straint, it should be lightly padded about 
^.V^• .ufl.k.b*. a.wd ff? ibt ^t-c.vr pa? /A /Kjf- 
ture it should be allowed to remain in place 
for from eight to twche dajs, until some 
union between the fragments has begun. 

This should not be an arbitrary set-up, and 
the time should vary with each case During 
this period, however, the patient should be 
encouraged to mo\e his Iocs perioilicallj as 
a regular exercise. With this effort there is 
bound to be contraction of other mu«clcs of 
the leg beside the extensors and flexors of 
the toes — eien if no mosement of the fool 
is possible, and atrophy .ind weakness from De 401— ^^a^klng mm or sumip 

disuse are thus in part avoided .and the 

e\enlual return of function is very matcri- of the leg. Paralysis of the peroneal nerve 
ally hastened From the beginning, the pa- and ulcers due to pressure have been known 
lient should be led to rcalue that he must to develop If a walking stirrup is used, the 
reg.iin function for himself, the surgeon and patient should be kept under close observa- 
phj siotherapist can be but adjuncts toward lion The ad\anlages of this treatment lie 
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in the enrij return of function ns a result of 
enrh maximum \oluntnrj use 

When molded splints are used one or both 
mnj be cnutiousK remo\edd'iilv and guided 
active motion and light strobing massage be 
gun after from fi^e to ten da\s This should 
be done bj the surgeon himself or a com 
petent assistant The internal of time after 
reduction before these measures are msti 
tilted must vara with the indnidual frac 
tiire A fetish for earh action must not 
o\ er rule the need for sufficient immobiUza 
tion 

The cast or plaster splints man be dis 
carded after fii e or six weeks Occasionally 
a posterior shell or splint may be needed for 
an even longer mten al Daih massage bak 
mg and regular actne exercises bv the pa 
tient should be instituted and simple weight 
bearing cautiouslx allowed In fractures m 
aolving the articulating surface of the pos 
tenor margin of the loner end of the tibia 
weight bearing should be dehved until «ohd 
union is certain this ma^ require ten to 
twehe weeks When unprotected weight 
bearing is permitted there is a great ten 
dencx especnlh m heaw subjects toward 
exersion of the foot and actual Hatfoot as 
a result of weakness of the ligaments and 
muscles because of disuse Therefore shoes 
with the inner or medial margin of the «ole 
and heel raised from Vi to V Joch (0^ to 1 
cm ) should be worn At times a light brace 
for the ankle maj be necessar\ or an outside 
iron with a T strap may be useful Cnitches 
mas be dispensed with as soon as weight 
bearing is painless and the muscle strength 
has returned In cases m which pam is per 
sistent or function is regained slowlv dia 
thermv inai be added to the phj siolherapj 
armamentarium Passive motion has no 
place in the after treatment The earlv and 
complete restoration of function hinges 
largely on the patient s actn'e cooperation 
in persistent use and exercise of the fool 
and leg and on the surgeon lies the onus 
of obtaining full cooperation 

A fracture which invohes the internal 
malleolus alone presents a comparatneh 
minor problem The time of immobilization 
may be shortened to three yveeks and weight 
bearing is begun earlv In many cases the 
patient mav be permitted to return to work 
before the completion of treatment pro 


aided no strenuous physical actuity is m 
a oh ed 

Tibiofibular Diastasis — Diastasis of the 
loyycr tibiofibular articulation occurs c pc 
ciallj yyith fracture of the internal inillcolii 
and lower third of the fibula The symptoms 
of fracture maj overshadow it Diastasi 
may be recognized bj tenderness oyer tlie 
tibiofibular joint ividening of the distance 
between the malleoli and properly taken 
roentgenograms Diastasis is xery hkch 
yylicn the fracture of the fibula is 2 to 3 
inches (5 to 8 cm ) or more aboye the ankh 
joint yyith fracture of the external nrticu 
fating surface of the tibia 
Recognition of diastasis and eail> reduc 
tion and maintenance of reduction until lig 
ament and fracture healing occurs are im 
periliye or disability from permanent widen 
mg of the ankle joint and inslabilit) of tlic 
distal end of the fibula will result Reduction 
IS easy unless there is interposition of tissui 
When interposition is present open opera 
tion through an anterior incision 0 M?r Ih 
joint indicated Tlie displaced tissue must 
be replaced or remoy ed and the tibia an I 
fibula held in position bv a screw introduced 
through a small lateral incision After union 
15 complete the screw is best remoyed or 
painful dorsiflexion may persist Full weight 
bearing should be delayed until twelve to 
sixteen weeks after the accident 
hate Cases — When a patient is presented 
for treatment a few days or longer after the 
accident with persistent displacement an 1 
deformity the problem of reduction and 
treatment so as to obtain complete recovery 
may be exceedingly difficult Long standing 
muscle contraction max make manipulatory 
reduction impossible and even if possible it 
maj bo difficult to maintain Iracturea in 
voUing the posterior margin of the lower 
end of the tibia with or witliout po tenor 
dislocation of the astragalus will tax the in 
genuity of the surgeon Skeletal traction bv 
means of a spike or pm through the os calci 
should be tried and is often successful 
head traction from the plantar surface of the 
foot the weight of the leg and lower cx 
tremitj acting as counter traction Ins been 
used (Gerster) Open operation with m 
ternal fixation followed by traction uiav 
have to be resorted to 

Pro^nons —Wlien a satisfactory reduction 



TRACTUllLb OF TIBIA AND FjBULA INVOLVING ANKLL 


has been effected etrlj nnd has been well 
nnmfamcd in a intient who cooperates well 
tn the nfler»care excellent functional re- 
sults can be expected The cases of posterior 
dislocation of tlic astragalus with fracture 
of a large fngnient of the posterior margin 
of the tibia may present some late di^abihtj 
due to excessive callus in ind posterior to 
the joint FortunateK these ca«es arc com 
paratnel^ rare TMion reduction n> only 
barclj satisfactory and when it Ins been per 
formed late m an aged and arthritic person 
the prognosis should be guarded as some 
permanent disabiliU is likelv to follow or 
subsequent arthrodesis maj, be nccessara 
Furthermore failure of the patient to co 
operate «ufRcient!j m the active use of the 
foot and ankle ma\ lead to some limitation 
of motion m the ankle winch nia\ or ma\ 
not produce disahilitv 

1/flfunion— Alalunion results from an un 
recognizwl untreated or improperlv treated 
fracture permits persisloiit deformitj and 
causes the development of a painful or use- 
less ankle joint nnd disabililv of the patient 
Open operation for correction of the mal 
position IS ncccssnrv usuallv with some type 
of arthrodesis of the inkle 
Other Co7 / hcationi — A persistently pain 
fill ankle joint mav occasionally result from 
an abduction friclurc even when the rediic 
lion is evcelleut or seems adequate Tliirrav 
has suggested that this dis-vbiUtv may be 
due to a persistent tibiofibular diastasis 
caused by the ovcraclduclcd or everted post 
tion of the foot in rednclion angulating the 
astragalus against the external malleolus Tn 
other instances persistent pain mav be due 
to a post Iraiimatic arthritis spcondarv to 
ome focus of infection or metabolic disturb 
ance Diathermv ehniitnlion of toci of in 
fection and proper diet arc csstntia! A few 
pntionts although thev complain Ime no 
major loss of function and are die to work 
\NTicn there is considtrahlc ih'iabihtv arlJi 
rodesis mav have to be considered 
Potts Fracture — ^The fracture onginallv 
described bv Pott was a severe grade of 
abduction fracture The term Pott s frac 
ttire m recent vears has been verv loosely 
used to indicate all ankle fractures oil nb- 
duction fractures at tl c ankle or abduction 
fractures with lateral and posit nor displace- 
ment of the talus Until iinanmiifv of opin 
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ion as to its use and definition is reached 
it fads to be an accurate picdical term 
External Rotation Fractures — Ftiology 
— External rotation fractures are caused by 
short falls on the fool the foot striking some 
object such as a curb that twists it in cx 
Iremt externa! rotation or else with the foot 
fixed the leg and bodj are internally rotated 
at the ankle twisting the foot laterally 

Patholosj —When ll c ff«ot s rotated forobly tx 
lernalfi the tw st first transm tied la t) e loner eod 
of lie fil iht ra u ng a (blque fracture of ts loner 
tl fd If the force is eo tinued tl e ntcr il lateral 
ligament i* r pi ired or &s i alnl t on fract res ll e 
t p or m Idle of the i Icn al malleolus nav be frac- 
tured an] tie fmcmenl Isplaccl anteriorly on 1 iv 
laity tfe sase 1 me the ivtaJ on of iJe asirofl'aJjs 
n likely to crack off the {losler or margin of tl e lo er 
end of tie lifja \ery rarelj poster or d focal on of 
the astragal s occurs fmm external total o i alo c b il 
the forces of aM rction exlenx o fpla tar /fee o ) 
and exletnal rolnt on are often co nb cd to cause 
fracture and Iter cfaroclc site ]esr> $ may be awo- 
dated Tl ere also ma> be 1 8<la s of tl e lo er 1 1 o- 
fibular arti -ulat on or fracture of U e external art cu 
I Ung eurface of U e tib a If th s occurs it takes place 
at tl e t me of fract re of the fibula, and tl e fh la 
fracture may tl en lie I el — o ll e m ddle or ipper 
third 

Tie usual lc<ons arc oil |ue fracture of tie flula 
obi que fracture of Ihc fibuh mil n pture of the in 
lernaf lateral frunenl or fracture of the infernal mat 
leolus xv ll or w thout posterior marginal t b al frac- 
ture (Pit 

Diagnosis of nn cxlcrnnl rolntion fncliirc 
rests on the historv of the 'iccident and the 
roentgenognm Thcrt is usually swelling 
about the malleoli and ankle but no char 
actcristic deformity nnd ft c displacement 
IS seldom more than slight Tlicre will bt 
tenderness over the internal malleolus when 
it IS frictured over the fibula at the point 
of fracture and jiostcnor to the mttrnal ma! 
Irolus when the posterior margin of the tibia 
IS involved The fracture of the fhiila mav 
not be revealed except in the lateral roent 
genogmm when high in the iniddlt and up- 
per thir Is It niiy be missed unless the cn 
lire leg is. x ray cd 

Treatment — ^To nduce the fracture it i« 
neecssan to make onlv slight traction nnd 
place the foot m molcrate nddiiction nnd 
inversion to bring tht fragments into npposi 
lion \ cast or molded plaster sj lints nrt 
then applied in this jx) iljon with the fool 
in full *10 degree dorsiflexion 

Aftercare follows the outline preriomlr 
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gi\en for abduction fnctures The cast and parent Unless the historj of the accident is 
splint ma\ be discarded after three or four dear the dngnosis of an adduction fracture 
A' eeks rests on the roentgenograpluc idcnce as the 

Prognosis is good in a case of simple ec lines of fracture ire usuallj characteristic 
terml rotation fracture Recoverj la com Treatment — In fracture of the external 

plete in from sue to eight weeks and work malleolus alone or bimalleolar fracture with 
maj be resumed bj the end of three months out displacement immobilization in a cast 
— often at the conclusion of treatment or splmts is all that is nccessarj Restraint 

Adduction Fractures —Etiofojy— A fall need be emplojed for onlj three weeks If 
on the foot m adduction or an adduction a flail joint is present it max be quite difR 
twist of the ankle thouah more IikeK to cult to restore the ankle joint accuralch 
cause sprain mas produce a fracture Fluoroscopic reduction max be an ad\an 



Fig 40* —External rotat on fraclnre \l left obi qiie fmrture of the lower end of the fibula At right fracture 
of the inlemal malleolus 


Pathology. — ^Forced adduction at the anble canses 
frst a fracture of tie external malleolus at the level 
of the upper border of the astragalus T1 e astragalus 
then imp nges aga nst lie internal malleolis and. f 
the trauma >s suSicienlb great, pnx] ices a fracture of 
its bate The I ne of fracture extends longitudmaUj 
and ipirarl into the shaft qu le d fleienl from frac- 
ture of the infernal malleolus from external rotation 
and abduction YTben th s fracture s complete the 
ent re tnorl ce of the ankle s destroved, and a fia I 
JO at may be produceil Cbn callv two Ivpes of addne- 
t on fracture are obserxed (1) fracture of the external 
malleolus alone and (*) b malleolar fracture 

Diaff/josis — ^The exidence of fracture trill 
be swelling about the ankle particularlj at 
the malleoli with tenderness oxer the frac 
ture areas Verx seldom is a flail joint ap 


tage as xerv exact apposition is ncce an 
The foot should be immobilized midwav le- 
tween abduction and adduction and in 
degree dorsifletion Cast or plaster spimt 
should be used for at least fixe weeks ^^hen 
displacement of the internal malleolus can 


not be reduced bx manipulation open pcir 
ging of the fragment in place nia' 


indicated 


After care should follow the measure' 
prexiouslx described for abduction fraf 
tures The prognosis is good unle« lh<? 
position of a bimalleolar fracture has not 
been sufficiently esract 
Extension Fractures — Etwlogif — ^ 
or jump on the extended foot is the u ua 
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cnusc of an extension fracture It occurs at 
times in games such as tennis or basketball 
from jumping in the air for a bail 

Pathology. — a\iUi the foot extcnle*! or plnnUr 
flexe I ife astrngoliis is i!ri\cn R{:n nst tt « posterior 
margin of (he stticuHting snrfiK^ of the tihia some* 
times callctl tl e posterior i mlleolus (Dcslol lien ter 
son Colton) , which w broken oil Tl c fmcliirc usually 
inxil'cs the articuhiling surface of the tib a but \ery 
rnnly the i>oslenor surface alone the poslennr tibial 
tubercle mas be sjl t ofl from Imclioii b> lie inferior 
jioslerior libofibular I pnnicnl Wen lie force « con 


Sprain miless roentgenograms are taken 
Though both anteroposterior and hlcrnl 
Views sliotild be made the lateral rocnl 
genogram will demonstrate the lesion ^^llh 
posterior dislocation of Ihe astragalus, the 
prominence and backward position of the 
heel will be pathognomonic 
Treatment — E\tn if there is little or no 
displacement, it is best to imniobilire the 
ankle in at least 00 degree dor'-iflcxion In 
displaecd fraelun. and e jiccialK when some 



P’s 40S — All! iction fracture of Mlreine pro 1 (Dbeeraton nf llrtxltrnjl 1 ternl I '^iine it (i) froclurc 
f Ihe inlcrnal nalleoliii at lie base with extreme roeilal {] splncriienl an 1 (3) cumpleti. medal tluiplaremenl 
f Ife fwt and aslnpalu? 


Ijiiu 1 after a postermr n arpinnl fraclurc 1 as otvurred 
j ostenoT diiileieaiinn of ll c aslrnpnl is mav resnlt {!*iRs 
401 and 403) 

Dmqno'ti^ — Till' tjpe of fracture if pos 
tenor dislocation of the ankle is not esident 
and iinlc'S rotiitgenocrnnis ire carifiilJv 
lakin tinj cnsilj beovirlooked Thm mas 
be brontUning of the ankle in the antcro- 
jvjslerior diameter and cceliemosis and ten 
derncss on palpation IkIuiuI the internal 
nnlholus Thi foot mn\ be held mcxlinsion 
(plantar flexion), and flexion mas be pain- 
ful The lesion nm> be couMdcnd a simple 


posterior dislocation of tlic talus is pre^onl 
strong traction on tlie liccl sliould be madi 
to clTccl reiluction with the knee flexed to 
relax the gaetroeinmuis imiscfe and ns imicli 
dorMflexioii as po'.vjblc obtninial If llic frag 
mcnl is large nn<I there is not uinugh arlicit 
latinc Mirfaet of tin tibn left mlacl to hold 
the tains m place after rcdiiclioii opm fixa 
lion with liont or metal jK-gs or os rains pm 
traction will Ih nect«sarx When llu nrlieu 
Inting surfaer is in\ol\e<l tliere shotihl be at 
least four weeks of re'>lraint After laro 
should follow the outline indicattHl for nb 
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(Iticlion fractures eight bearing should be 
cautioush permitted and sliotild be aaoidcd 
for fulh ten ^\ccks if the talus is displaced 
Prognosis depends on carh and complete 
reduction of a displaced fragment Occasion 
all^ svlien there is a large fragment and re- 
duction is satisfactors e\ccssi\c callus may 
lead to some restriction of and pam with 
aiiUc motion but rarcU will operatwe m 
Icrvcntion be nccessara for relief Iloweaer 
in the neglected case when displacement of 
the posterior malleolus persists and mampii 
latory reduction is impossible open opera 
lion with replacement and fixation of the 


Sion but a definite diagnosis can be m idc 
onlj from the lateral roenlgcno^rim It 
should not be confused howe\cr wilhadis 
placed internal malleolus Stortoscopic x ra\ 
pictures will differentiate between the ti\o 
Treatment — Immobilization of the foot in 
extension or plantar flcMon is usualh adiis 
able for adequate reduction as a rule there 
is bxit little displacement Resection of the 
fragment is rareh neccssarj 
Compression or T Fracture of the I^ow er 
End of the Tibn — rtiolofjj/ — \ fall from 
a height on the fool or heel m such a wax as 
to force the astragalus aj,ainst the lower tiid 



Vg 401— Xslcns on Iraclure Oaleral s ew) 'Note tl> Trari rt ot (he postenor nrl rufnlinff marpn o\ lit 
Iba ll tlsplaeenw ( upwanl (?) ptwUrtor tlisWftXoi of Ue on I (a> lonj; oWane frRcUire of 

lie rbula m lie lo Tcr tl rl < tl marked poilenor diaplacement of lie lower frasment 
Fig 40o — F\le s on fractuio after reductron 


fragment will be mdieatcd For persistent 
long standing pam and disabihlj arlh 
rodesis is ndsisable 

Flexion Fractures — Ptiologg — A fall on 
the heel with the fool in flexion (dorsiflcx 
ion) IS accountable for the rare incidence of 
this lesion 

I athology*— Tl e «e pi I aid force of the fall oa 
ll e 1 cel dn\M tl e talus or aslracalus aga nsl Ifio an 
tenor arl ruNt ng k rface of tl e low er en 1 of the ( b a 
an 1 Lrcalvs it og 

Diagnonf — ^l/jcabzed pain and swelling 
over llic anterior surface of the ankle will be 
present with restriction of flexion and exken 


of the tibia max cause a spbtting or T frac 
lure of the tibia 

Pathology — The impact of the astnpnlu* apa nU 
ll c lower 0 d of tl e 1 b a mn^ j rodu ■« numero * Enrj 
of fracl re or a T Upo Ic' on Tl ere is us iHy 
an I medal Isplnccmcnl of lie fragments Tlrfci"® 
be a contpl te l \ I n of ll e 1 1 ofl Iir I pan ml 
w Ih the astragalus inven up l>el m tie I* “ 
fibula aw I ll « InUral m-x p of the t ! n fractured 
A fracture of tl e fl la n n 11 1 on ii at no*t 
present and ser> often tl ere is at'O a fnrt re of tie 
calcaneus or os cnicu or even in the astrapilu^ 

Dior/nosia — So much swelling and dcforni 
it\ of the ankle u«tnll\ rc«ullsllnt ihccxic 
lesions cannot be determined witho'il an 
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\ ra\ picture ^^hcll shortening of the dis 
tincc bel^^cen the plantar surface of the foot 
and the nnlleoli uith hroidcningof the ankfc 
IS oI)ser\cd this tjpc of fracture ma\ be 
■suspected 

Treatment — Traction on the Iiecf nitb 
the knee flexed \vill u«unlh suffice for re- 
duction followed 1)\ hil xtcral pressure on the 
malleoli A cist mas not be sunicjent to 
lunmtnm reduction mid a traction spike or 
|jin throu{,h the os tnlcis is usually ad\is 
ible Reduction mas base to be accom 
pli-ihed tntirclv by os calcis pin traction 
Four or Fi\e vecks of traction should suffice 
and no weight bcarm^ shnidd be pcrmillcd 
wntdnt least three months after the neeident 
V multiple fracture of this tjpe of injiirx 
hould make the prognosis for complete re- 
turn of function guarded since late arlh 
rodtsis may be uccessarj 
Atypical Fractures — Fractures from di 
rect injurx or trauma are mentioned mercli 
for the sake of completeness TIic majonlj 
(if them arc quite nlxpicn! lc«ions and must 
be treated according to indn idinl merits and 
indications 
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FRACTURES OF THE IJONFS OF 
THE FOOT 

Functional Considerations — \Micn frac- 
tures of tilt foot are considered the highK 
spcciahrcd function of tin- organ for btar 
mg the bod\ weight must be kept in mind 
Its distinttuc anatomical feature is the 
plantar arch which strses as a spnng to 
cushion the impact of locomotion 'tNercbl 
IS transmitted to the ground at three points 


roi 

the heel the head of the first metatarsal and 
the outer border of the foot (fifth metatarsal 
and cuboid bones) The wciglit thrust of the 
bods IS rcccixtd In the astragalus from the 
tibn dnlmctU to the imsnl «idt of the mid 
axis of the foot and from this there results a 
tendcncx for the skeletal tripod to topple 
o\cr to the inner side with the production 
of flatfoot Normallv the fool is nniiitained 
in a correct weight bearing ikisiIioii b\ the 
supporting action of the muscles and lign 
menls and the strength of llu plantar arch 
IS densed from these rather than from the 
arclntcctunl arrangement of the skololoii 
AMicn the muscles arc weaktned from am 
rawse the foot pronnic^ the arch *ag<i and 
the foot tires qnickiv and becomes pimful 
The chief support of tlu arch is prosidcd b\ 
tic tibnhs anticiis the (ibnlis posticus and 
the long flexor nni«clcs of the Iocs I ollow 
ing prolonged immobilization bv splints 
these macch^ require spocml Irainmg to re 
store their slrenttli 

1 rom what ins been said it will be seen 
lint certain structural rchlionslnps arc nrc 
csstrj for proper function of the foot and 
that am dl!^turl)ance of these «itcli as max 
result from a fracture of the t irsal or niota 
larval bones is hkcK to proxe disastrous 
Therefore in the treatment of such injuries 
It should he (he guiding principle to preserx c 
normal xvtiglil bt inng lines and to rcston. 
as completely ns possible the skeletal contour 
of lilt plantar arch 

Became of the elfect of grax ilx the return 
floxx of blood and Ixmpli from the leg is main 
tamed with considerable diffieultx I olloxv 
mg fractures of the bones of tJ c hg or fool 
there IS great tirciilalorx slnvi>. and swelling 
The swelling is u inllx most marked in tin 
fool and ankle and is njit to pirs-ist for n 
long period unless special measures arc taken 
to oxcrcome it Of the various mcthwls to 
stimulate the circulilioii earlx nclixe use 
of the fool IS among the best 'Iliis max l» 
obtained bv incorporating a sled walking 
slimip of the Ivpe dovi«e<l bv IJ hkr in the 
plaster easing that is commonly inip?oxe<l 
to maintam alignment after rialiirtion of the 
fracture (Iig 400 A B and C) 

t^hen splints have been mnovtd and nc 
tixe movement and use of Ilie font are per 
nutted the foot should Ik <np{>orlid Umpo 
rarilx m correct weigl I bearing position bv 



FllACTblirS 


()l)2 

(lie u^c of tiltcil Iiccls inclntnr«nl birs arch 
'>iipj)orts or oilier l)nce> ns indicnled (b>g 
(00 D and T) Acli\c exercises should bt 
Iinsenbod to slrmctlicn the snpportmc mus- 
oks <ucli ns fltxm}; the toes o\cr the edge 
of ft book picking up mnrbUs v,illi the toes 
circunubieling the feel imxnrd npwnrtl ami 
ontttnrd ftiid rising up nnd do«n on the toes 
Dngnostic Principles — \Mide the ixpon 
tncid clinicuui nti dcdiitc with consuKnblc 
nccuncj the nature of tin mjurj to the 
bones of the fool this method is not roll 


lion of the xarious forces nnd their probil !e 
point of application T he 'ilc of injurs k to 
be locah/cd h\ the c\nhncc of damage to 
the soft tissues till location nnd cxltnl of 
the swelling the appearance of gro s tliform 
lU and the point of iiinMimim local lender 
nes«i Crepitation should not be elicited 
Restnclion of the motion of ihc joint nnd 
pam on motion are uiiporlnnt signs and 
I»oinl to injury of one or more of the bones 
that enter into the formation of the arltenda 
tiOn When arialvzmg the inoaciucnts of the 



tic 4(fl — SiM '‘bII. it »t rrui rillk-r) I ®trrl •! rrup »f m-ol In fl ll p nlaslrr r»< nc* H an ( C *(T^' 
•TifT nflrr itrcr]«nit ti in the r# nc I' Ur ■pjlearion «if alltntnl of i«m Kin lasr» /In!/' 

»t fw n Ij ^Imcnli f r «f«l » j i» rl If ti rtatarasJ l«ar Ij inr| U V a 1 Sj ^ (<. f r ivlirf of ^ 
on tl r nrtatariaf hm N F Tto i« 1 «■! lo n rrrrt rronaton A inrl ll rV i« in'rrir ( nO'frl 1*^ 

twr s Ir 1 1 Ur tc«rl Tie latter is aUo eaten letl t rwartl for from U, ij inner * k 


able and n^'ort must nlnajs be had to 
n>cntgen ixaminalion to reicn! the exact 
clnractt r of tilt fmclurt and to pnient j»os 
Slide t rmrs n roentgen examination 

IS to be made m nn\ en«< it is important 
m the clinical part of tin exammalion to 
tmjln t»nl\ gentle mnmpiilalions and tints 
tn a\oi I cnii'iiig pain nnd nin risk of inak 
mg the ttijiin worse 

The hislorx is inii»ortant in arming at a 
ilngiio‘is nn«l one should n<ccrlam the char- 
acter of Ifie Iraunn its sevtrilv, lbs three 


fool il should he remembered that the ankle 
joint normalK permits onh the moicmcrLs 
of dorsifltxion ami plant if flexion an 1 that 
the lateral monnicnls of the f(»ot m in'if 
Sion and raersion lake plact at the ' 
a'lmgahr nnd nstragaloscnphoid ortictda 
lions i>i rotation of tin enlcantii* and nain^ 
ular almtil (he fixcil nstngahis The 
articulations belmau Iht anl«rior (arsa 
bones provide flaslicils but do not jterr’ii 
ana dtmonslrable movement of the f(>rr'«t 
U|Kin live rent foot 
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Frequency of Injurj of (he Bones of the 
Foot — An idea of tJie frequency of the x'tr 
iou<; injuries of the tarsal bones, maj be 
gamed from the following table which is 
based on a <5tu(l\ of 4000 patients with shele 
tal injuries; admitted to the ’MassachuseUs 
General Hospital between the jears M2S 
and 1930 The total number of fractures and 
dislocations Was 5430 Fractures of the 
phalanges and nietatar«al3 are not included 
in the table as manj of these were mnltiplc 
injuries and could not be classified easiK 
I raclurcs of the«e bones occurred with much 
greater frequencj than those of the tar«al 
bones 
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so that the phalanges or metatarsals of se\ 
eral digits and not infrequently of all the 
digits mav be implicated In such injuries 
the damage of tlie soft parts, and accom 
panying impairment of the circulation may 
represent more urgent problems from the 
standpoint of treatment than the lesions of 
the bones The fnctures are often com 
pound the wounds must be cleaned and the 
deaitabzed tissue must be trimmed awai in 
a manner similar to that emploved in the 
treatment of compound fractures anywhere 
I accrated tendons should be identified and 
repaired and the shm edges sutured !oosel\ 
The le «er toes art of httle functional «ig 


Disinreirrios or Imiries op the Tvte^t. Boneb 


TarsometfllafSii) dsJoraUon 
Frocl irc< of cu c form and cubo d 
Fraclures ot scaplod 
Subaslrajatar lulocal on^ 

Total dslotfflois of Aslngalm 
Frarl res of ostra^alu* 

1 ractures of aikaneus 


No of Per cent of lotftl 
pat ents I ijur cs 

s ao* 

10 0«0 

17 040 

0 O»0 

3 0 07 

1- OH) 

W IJO 
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Fractures of Single Phalanges —Frac 
tures of single phalanges of the Iocs such as 
result from striking the toe against a solid 
object or from the fall of a weight art usu 
alU unimportant injuries if not compound 
and rarely catisc more than temporary dis 
abtlit\ Bony deformit\ ns a result of the 
fracture ts ifnasuif bat jhAv.U be em 
plo%ed to present the toe from assuming a 
hammer toe position 

Fractures of a «mgle phalanx may be 
splinted cither b\ strapping the injured toe 
to its neighbor or b\ applying cardboard or 
fell roll splints The use of nn extra heavy 
stiff leather sole is an aid to early weight 
bearing U hen the distal phalanx of the great 
toe is imoUed the injury may be quite 
painful largel\ because of the formation of 
a hematoma under the nail Relief mas be 
obtained bv drilling Uie nail and eaacnalmg 
some of the fluid 

Multiple Fractures of Phalanges and 
Metatarsals — ^Multiple fractures of the fore 
foot are ustiallv produced either by tlic fall 
of a heax’j weight or b\ the passage of a 
wheel oser the foot The Iriuma is> geno* 
ally sev ere and distributed os er a w ide area 


nificancc ami sjjould be amputated svhrn 
their circulation seems imperiltd but c\cr\ 
effort should be made to sa\e the great toe 
The amount of bonv di placement m the e 
multiple fractures due to crushing injuries 
is often great and prompt treatment is nec 
cssar\ to secure proper alignment of the 
bones This is best accpinpb'died b.% appl\ 
ing traction to the toes in conjunction with 
a banjo splint The latter is a bint wire 
frame incorporated m a plaster ca'^ing Tlie 
toes offer too small a skin surface to make 
adhesive traction effectue and consequenth 
direct skeletal traction h\ means of small 
wires or needles passed through the distal 
plialanges must often be u«ed ilie wires are 
connected to the banjo frame of the splint 
b\ rubber clastic bands 
This apparatus brings about realignment 
ot the bones and maintains po ition while at 
the same time permitting cNposure of the 
wound for dressings Union of Iht fractures 
requires from four to six weeks but wciglit 
bearing w ith the aid of crutchts c innol usu 
ally be permitted before the end of from 
eK,ht to ten weeks Massage to improie the 
circulation and ncl:^c mobilization of tin. 
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toes should be begun as earl\ as the slate open up the space occupied bj Ihe scaphoid 
of the wound permits bone while at the same time digital pressure 

Fracture of the Tarsal Scaphoid — Frac i$ exerted on the dorsall% displaced frag 

ture of the tarsal scaphoid is uncommon but ment Following reduction the foot must he 
the injuries are almost alwa\s identical The fixed b3 the application of a plaster casing 
fracture is produced b\ an impact against in the position of equinu'; Fixation maa be 
the ball of the foot ii^iialh b\ a fall in which remoaed at the end of six weeks but weight 



I g 407 , — ^Trae ngs of the rtxMilgenograms of mult pie fractures of the phalanges resulting from a crash n| 
njury A Vppearance of the foot imme<l alely after the injury D appearance one >ear later showinz laCsg 
of U e fracture Tl e great toe aropuUted at the midctle of the pnx mal phalanx A good work ng fool was 
otitamed 

the person lands with Ills weight on the fore- bearing should not be permitted until the 
foot The force is rcceiaed on the metatarsal end tof from ten to twehe weeks 
heads and transmitted backward to the an Fracture of the Astragalus — Fracture 
tenor tarsal bones and the «caphoid situ of the astragalus is a rare and aer\ disabl 
ated at the apex of the arch is crushed be- mg injury The most common aanett in 
tween the head of the astragalus and the aohes the bodv of the bone or the junction 



Fg 408— Fracture of tie tarsal soapho d A Traaog ng the t p cal dorsal displacement of the raperor 
fragment C the same case after closed teducUon and fixat on i plaster in the eqninus pos lion 

cuneiform liones There results i comnimufed of the bodt with the neck md consists of a 
compression fracture of tie scaphoid with vertical split extending downward in the 
the dislocation dorsilU of a large superior frontal plane from the superior arlicuhr sur 
fragment face to the subastragalar joint There rna' 

^hen the patient is seen eirl\ reduction be more or less comminution 
can usualK be accomplished h\ mnnipuh The fracture is usually produced by stnk 
tion under full anesthesia The forefoot must mg on the fool after a fall from a height the 
be forced into extreme plantar flexion to impact of the ground and the weight thrust 



HIACTURES or THE BONLb 01* THE TOOT 


of the body coming into opposition in the 
region of the nstrigilus \\here it arches for 
ward from the calcaneus to the scaphoid 
The trauma is severe nnd gross deformity 
usuallv results the large posterior fragment 
being usuallv dislocated backward out of 
the ankle 30ml mortice and also frequentlv 
rolalid inward or outward as well Owing 
to the thin envelop of soft ti'snes about the 
inkle joint these structures are often torn 
and the injur> is rendered compound If not 
eompound m the beginning it tnaj easilj 
become compound bj necrosis of the over 
Uing skin from pressure of the unreduced 
fragment beneath 

The treaimcfit of this injury nearly nl 
ways necessitates operative removal of the 
astragalus Owing to the fad that the pos 
tenor fragment is usnallj devoid of blood 
supply there is little chance of a good result 


importance arises m certain cases of injury 
to the toot as to whether a small triangular 
piece of bone revealed m the lateral roent 
genograra as lying posterior to tiie body of 
the astragalus rcpicsents an actual fracture 
or IS only the os trigonum an anomalous 
bone formed bv the failure of a separate 
center of ossification to fuse with the bodv 
of the astragalus W'hich is present m about 
10 per cent of norm il persons without caus 
ing symptoms In answering this question it 
is important to note whether or not the signs 
of injury are localized in this region and also 
to have roentgenograms of the normal foot 
for comparison When a similar shadow is 
present m the opposite foot it is probablv 
not a fracture 

Fractures of the Calcaneus — On ac 
count of their frequent occurrence and their 
disabling effect fractures of the calcaneus 



Fitr 409.— A rampoinl fractured stocst on of the aUmgatus norn^ei ograph c appearance imne^alel 
after injui^ >ote the poster or rotary dstocaton of Ue bol> of the astragalus Tie neck of the nalragalus 
4 atiU in «if< IJ appearance one sear after aatragalectom} 


from Its replacement even when this can be 
accomplished without danger of infection ns 
it is apt to undergo aseptic necrosis and 
later crumble under the supermcimibent 
weight of the body When the fracture is 
compound the fragment is generally a© 
soiled that its replacement would be unsafe 
\stngaleclomv does not give a norma! fool 
hut when performed properlv yields a useful 
and pain free foot licmoval of the astrag 
alus should be combined with careful de 
bndement and extensive lavage of the wound 
VN hen the injurv i« comjiound A plaster cas 
mg should bo applied from toes to thigh 
with the knee flexed the foot well displaced 
backward under the tibia and in o position 
of equinus Fixation is necessary for from 
eight to ten weeks and a brace should be 
fitted when w eight bearing i«t to be permitted 
A question of considerable medicolegal 


deserve to be ranked as the most important 
bony injuries of the foot They constitute 
between 1 and 2 per cent of all skeletal in 
juries and industrial liability insurance 
companies are m agreement that they give 
rise to relatively greater disabililv than al 
most anv other variety of fracture 

A fracture of the calcaneus is generally 
caused by a fall from a height the person 
sinking on one heel The height does not 
need to be great and m older persons such 
an injury may follow a fall of 4 or 5 feet 
Occasionally it may be caused by a twist of 
the foot The fracture is bilateral m about 
10 per cent of the cases It is rarely com 
pound In falls of considerable distance it is 
frequently associated with other skeletal in 
juries the most common being compression 
fractures of the vertebrae fractures of the 
shaft of the femur or fractures of the pelvis 
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The fracture generally In^o]ves the body 
of the calcaneus but occasionalK the apoph 
yseal portion of the tuberositv alone is imph 
cated a fragment to which the tendo achillic 
Is attached being anilsed and pulled up- 
ward bi this mu'cle Fractures of the body 
of the calcaneus ma\ be dnidcd into crush 
fractures and fissure fractures The crush 
fractures are characterized bv extreme com 
mmution of the entire calcaneus and bj 
gross defonnita The fissure fractures are 
al'o comminuted but less <o than the true 
crush fractures and one or two chief frac 
ture lines can usualh be distinguished 
These are generally m the form of the let 
ter V with the limbs extending upward from 


The diagnosis of fracture of the calcaneus 
can usualli be made from the history of a 
fall followed bj mabihtj to bear weight on 
the foot and pain in the region of the heel 
On examination there is swelling about the 
heel local tenderness and occa«ionaIh ab 
normal mobility Deformiti can often be 
recognized in the form of shortening and 
eleiation of the heel The ankle motions are 
free, but the subastragalar moiemcnts are 
limited and painful 

The roentgen examination should include 
lateral anteroposlenoT and plantar a lews of 
the foot The plantar aiew is made with the 
film under the heel and the tube directwl in 
such a manner that the rajs pa's obliquely 






Pig -110— Tracinp of roeutgeno^c&s of oormal aod Cnclarpd calcanet si owing alterations ta Gie rIaUoq 
sti p of lines prolonging their superior surfaces A \oi nal B slight defect C moderate defect D Tcrr 
marked defecl- 


ihe plantar surface of the calcaneus and 
spreading to enclose the posterior articular 
facet which is generally depressed or tilted 
There is usually considerable displace- 
ment which present^ three characlenstic 
features The posterior process of the heel is 
displaced upward as a result both of theim 
pact against the ground and of the pull of 
the gastrocnemius muscle It is also driven 
foniard so that the heel is shortened Be- 
cause the weight thrust tlirou<rh the tibia 
falls to the medial side of the longitudinal 
axis of the heel the foot tends to pronate 
under the impact of a fall and since the 
calcaneus i fractured when the heel is in 
e\ ersion the posterior process is usually dis- 
placed lalcralh 


downward and forward through the anUe 
The normal foot as well as the injured one 
should be included in the examination m 
order to show the degree of displacement 
The extent of the deformili may not be ap- 
preciated unless two lines are drawn on iJie 
film with a ruler the first uniting the pos 
tenor supenor tubercle of the calcaneus and 
the posterior tip of the articular facet and 
the second the anterior superior tip of the 
calcaneus and the posterior articular margin 
(Fig 410) Normally these two lines inter 
sect each other at an angle and the degree 
of the angle registers the oblique axis of the 
posterior heal process In case of fracture 
this angle is much increased and if there is 
considerable deformity the lines mai fail to 
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intersect and insteid become paraJltl The 
restoration of the normal angle is one of the 
chief ob;ectnes of efforts at reduction 
Failure to correct the displacement m 
fractures of the calcaneus gnes rise to sea 
eral different tapes of disabihta The flatten 
mg and outarard deviation of the heel dis 
lurbs the weight Inaring mechanics of the 
foot with resulting pronation or flattening 
of the arch and sjmploms of weakness and 
strain Tlie outward displacement of the 
calcaneus maj lead to bon^ impingement 
against the later il malleolus causing pain 
and limitation of motion The fracture mav 
jiroduce so much irregulantv of the superior 
articular facets as to limit function and 
cause chronic sjnoMtis and pain Las(I\ the 
displacement maj gist rise to abnormal 


plantar surface of the foot (Fig 411 A) A 
weight of 15 pounds is usualls sufficient hut 
more mai be required After the traction 
weight has been connected a special pres 
sure damp is applied to the bodj of the cal 
cancus m the transverse diameter and the 
bone compressed strongh Bohicr has de 
Macd a special clamp for this purpose which 
is molded to restore the normal anatomical 
contour {Fig 411 B) but a carpenters C 
clamp series almost as well Lavers of felt 
are applied between the clamp and the skin 
The compression should not be maintained 
for more than a few minute The traction 
force tends to prevent recurrence of the de 
formity after the clamp has been removed 
The leg should be left in this apparatus 
for from two to three weeks at the end of 



Jt g 411 — A \pparatus for nJuang a fracture of t1 e calcane ts I y skelelnl tract on (after Ho) let) B ipccial 
damp <l«s gned bj Dot t«r to correct lateral spread ng of the oalcan us 


honj prominences on the plantar surface 
which mav become painful pressure points 
The treatincnt of the fracture must aim 
to remove all of tlie«e possible causes of dis 
abilitv and the solution lies m correction 
of the deformitj This can be accomplished 
when the patient is seen soon after injiirv 
General or spinal aiiestho«ia is ncccssarv 
Skeletal traction is applied to the bed bv 
means of a Kirschncr wire inserted through 
the posterior process of the heel A Thomas 
splint bent so ns to allow 4o degrees of 
fievion at the knee is applied to the leg and 
suspended from an overhead frame The leg 
IS supported in the splint bj strong canvas 
strips which extend distaliv to just above 
the heel The spreader of the Kirschncr wire 
IS connected to a weight bv a cord passing 
over a pullev the line being adjusted so 
that it bisects the 90 degree angle formctl 
b\ the longitudinal axis of the leg and the 


which time a plaster casing is applied The 
Kirschncr wire mav be removed through 
ojienings cut m the casing after the plaster 
has hardened Because the wire passes di 
rcctly through the seat of fracture there is 
considerable risk in leaving it m place more 
than three or four w ecks W hen applying the 
plaster it maj be desirable to fix the ankle 
m a position of cquinus in order to relax the 
gistrocnemius muscle and reduce its dc 
forming pull on the calcaneus Fixation of 
Hie foot in plaster should be maintained for 
a penml of eight weeks Baking mns«age 
and exercise of the foot and ankle maj be 
started after the removal of the plaster but 
weight beann^, should not be permitted be- 
fore the end of twelve weeks ns the cancel 
fous bone remains «oft for some lime and 
some of the correction might be lost 

the chief aim m the treatment of 
fractures of the calcaneus is the correction 


698 


FRACTURES 


of bony deformitj it must be 'idmitted that 
it IS often impossible on iccount of extreme 
comminution to achle^e this objecli\e aS 
compleleh as m the case of many other 
skeletal fractures Particularlj is this apt to 
be the case in securing restoration of a 
smooth articular surface with the result 
that man% of the patients continue to com 
plain of pain even after the fracture InS 
healed The pam is aggra\ated bj use of Ihef 
foot and is worse in those persons whose 
work requires much standing or considerable 
physical effort Examination generallj dis 



of the subastragalar joint will be nece3sar\ 
to relieve the pain This operation does not 
generallv impair the usefulness of the foot 
as motion u preserved at the ankle joint 
and a certain amount of hjpermobilily dc 
xelops in the midlarsal and anterior tarsal 
joints which compensates to some axtenl for 
the motion that is lost As a matter of fact 
few of these patients have anv appreciablt 
motion of the subastragalar joint before oj 
eration and in an> case the diminution of 
motion IS but a small price to pav in retimi 
for the boon of relief from pam Care mu I 





F,g 41»— Blalwal fraelute of the calcaneus (.t) before aad (B) after subastragalar fusion Before fuson 
^ote the marked displacement After fus on The «nt «in stand and walk all day w tl out pain 


closes that the pain and lcnderne>s are lo^ 
calizcd below the external malleolus that 
the lateral movements of the foot are con 
siderabl^ restricted and that pain is pro 
duced whenever the attempt is made to 
manipulate the foot into a position of inver 
Sion The roentgenographic examination re 
veals irrcgulanlj of the superior articulating 
surface of the calcaneus and narrowing of 
the joint space 

These are the signs of a chronic degenera 
tive arthritis resulting from the traumatiO 
changes in the joint and an operation to 
remove the cartilage and secure nnkvlosi^ 


be taken during and after the operation to 
preserve the normal weight bearing lines o! 
the foot The operation of subastragalar 
fusion IS so frequentlv required in cases of 
severelv comminuted fractures of the cai 
caneus involving the articular surface 
in certain recent cases it maj be the heflor 
part of wisdom to anticipate the occurrcnct 
of future trouble bv fusing the joint from 
two to four weeks following the fraclufo 
thus restoring the patient to usefulncsa i* 
the earliest possible momenL 

PiulipD TNilson 



BIllTlI INJLUIES 

niRTU INJURIES AND niACTURES 
AND EPIPJnSEAL INJURIES JN 
CHILDREN 

GenenI Consu!cni(ions---\Uhough m 
junts of boiiL m clnldrco nre ^cr\ similnr 
nt most rc'-pccts to tho«c wJuch occur at nn 
olticr age there are ccrlnm peculiarities and 
djfTrrcncis that should be notwl 
Irncluns nm\ laki place m utcroordur 
mg the process of dcli\ers ami so be pres 
ent at birth The markcil clnslicitN and the 
thick pcnosltum of grow mg bones tend to 
produce certain tspes of fracture such as 
the mcomplelt or prccnslick frnclurc and 
the subpcnostcnl or buckling fnclurc In 
children the cpiphsses from uhich the bones 
grow 1 ccome separater) from the shaft 
In trauma with ]>ossihlc inlcrfcrenci with 
the growth of the bone Praclurcs at certain 
places tn the skeleton such as the middle 
of the cIsMclo the lower end of the hu 
inerus both bones of llic foresnn and the 
shaft of the femur an more frequent in 
children than m adults 
Tin prognosis in a ease of fracture nt this 
ngc 1 * beltir in general than it is in later 
lifi The good oslcogcnclic poi'cr of grow 
ing bone and the rchtneh smaller sire of 
children s Iwnos lend to result in strong and 
rnpal hinlmg in mnsl eases and non union 
IS rnllicr mfnqiidit Of great importance 
IS the timhnc} of growing bone to correct 
angulation and other defornnties Shorten 
mg of a considerable extent mn\ be made 
lyj m Ibc process of growth On the other 
hand cpiphvscal injiiriis m some cases nin\ 
Ufid to premature union of the cpiphssis 
and the shaft with a permanent shortening 
m the length of the bone ^^hcn this occurs 
in one of the bonis of the forearm or the 
leg a serious deformiU ma\ result 

ISTRAUTERINF FRACTURES 
A fracture of the bones mas occur in iilcro 
and mas be evidenced in the newborn bj 
swelling and defornuts nt tlie site of frac 
ture The roentgenograms in such a ease 
show signs of callus formation mdiealing 
that the fracture was present for some time 
before birth 

The condition maj he due to {!) trauma 
to the abdomen of the mother especially in 
cases of oligohsdramnios in sshich the small 
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amount of ammolic fluid is insufiicicnt to 
proliet the child m ulero or to (2) os 
tcogcncsis imperfecta a congenital condi 
lion m which the bones are abnormally brit 
Ue and jircdisposcd to fractures from slight 
trauma The majority of intrauterine frac 
lures result from tins congenital fragiltls of 
the child s bones sshich is a hereditary con 
ditfoii mahout 15 per cent of the eases Tin 
fractures arc usually multiple and the nhs 
and long bones are most frequently insohed 
Union lakes place rather «1dwIs with little 
callus formation and coiisnlcrablc dcformits 
in most cases 

Wien csidcnces of mlraiilenne fractures 
arc discos ered nt hirth il is prc«umpti\e 
that (he child b nfllicted with osteogenesis 
imperfecli and oiils the most careful hari 
dimg ssill present the occurrence of addi 
lionn! fraclurfs hor several montlis the in 
fant should be constantly on a soft pillow 
and for a scar or two after that should be 
kepi fastened to a Rradford frame No at 
tempt to correct any deformities should be 
made until the child is older for fear of pro 
during more fractures 

Allhough Ihc cause of oslrogencsis imper 
fecla IS unknown and no particular treat 
ment seems to benefit the bone condition 
the child should be placed under the best 
hsgicnic condihons of rest food and sun 
slniic Cod liycroil and calcium preparations 
should be ndmmislcred to increase, if pos 
Slide the hme content of the bones Para 
tbvroid extract does not seem to have any 
hyonhip m Ihr ronditjon 

Intrauterine Amputations — In rare m 
stances the distal portion of an arm or of a 
leg of a ncwls born infant may be missing 
The end of the alTeclcd member re emblcs 
the stump following a surgical amputation 
and mav even show a granulating wound if 
healing was not complclid before birth The 
condition may be limited to the loss of one 
or more fingers but it mav involve the 
major portion of a limb In some eases the 
affcclcrl member mav show one or more con 
genital furrows on the skin due to long pres 
sure from bands that have caused scar for 
mation in the subculanrous tissue This con 
gemtal dcformitv is usually associated with 
a condition of oligohydramnios winch per 
mils the umbilical cord or an adventitious 
amniotic band to betomc ensnared about 
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the hmb The resiiltm" stnngiilalion causes 
interference with the growth of the dislnl 
portion of the limb or c\en 'imputation 
The process of 'impul'ition probablj oc 
curs in the e'lrK months of gestation when 
the limbs are quite small and the missing 
part IS usiialU not disco\erwl but occasion 
alU It has been found in the lochia ^\here 
the constriction from the cor<l or band lias 


the child s bones more often it is (2) the re 
suit of trauma when delner\ is difficult be- 
cause of a contracted pcins or malposition 
of the child 

In manj instances the obstetrician ma\ 
feel or hear the bone break but more often 
the condition is not disco\ertd until «ome 
time after birth vhen attention is drawn to 
the part ba pam spelling and dcformit\ \ 



not been sufficient to cau«e an amputation 
the distal part of the hmb nn\ be atrophied 
and deformed «ith rudimentarj fingers or 
toes 

Obstetrical Fractures — This term is 
used to desicnate all fractures of the bones 
of a child which occur during dcli\er> The 
etiological factor ma\ be (I) some consti 
tutional disease such as osteogenesis im 
perfecta which causes abnormal fragility of 


roentgenogram will usualli show a Iran* 
a erse fr icture % cr\ often of the subpcrioslcal 
tape isith angulation but no displacement 
of the fragments The bones most freqiienUr 
affected b\ obstetrical fractures are the clai 
icle humerus and femur The skull ma\ «* 
broken bv the obstetrical forcep . 

The treatment of thc«e fractures shou f 
consist of obtaining union b\ the ^'^1^ 
and most comfortable fixation dressing 
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outlook for *1 satisfactory inatomicnl ind 
fimctional result is good Anj deformity 
tends to disappcnr rapidly in young grow 
mg bones 

Claude — Fractures of the clavicle usu 
nllv occur m the middle third as a result of 
efforts to bring down an ami in a breech 
presentation or to free a shoulder m a diffi 
cult head presentation The usual signs of 
this injury are tenderness swelling nngula 
tmii and disuse of the part A satisfactory 
dressing m such a case is a smooth and well 
applied Velpeau bandage which will hold the 
forearm m flexion with the shoulder fixed 
well back Before this bandage is applied 
the skin should be powdered and covered 
with sheet wadding wherever llie arm 
touches (he chest waif Fixation for two 
weeks is usually sufficient to obtain muon 

The humerus is usualh fractured at the 
junction of the middle and lower thirds of 
the slnft dunng manipulation of the arm in 
dclivcrv The usual signs of fiacturc are 
present but displacement of the fragments 
IS infrequent The simplest treatment for 
this fracture is fixation of the arm m a 
slightly abducted position A wedge shaped 
axilhrs pad extending from the axillarv fold 
to the elbow is fastened to the chest wall 
with adhesive plaster A small apposition 
splint made of wooden longue depressors 
bound together in corset fashion with ad 
licsivc plaster is fastened about the upper 
arm if there is much displacement of the 
Ingmenls The arm is then fixed over the 
axillarv pad with adhesive plaster with (he 
forearm fixed around the base of the splint 
A snug bandage which holds the arm and 
shaft firmlv against the chest wall completes 
the drc«sing After three weeks the union is 
usually strong enough to permit the arm to 
be released 

The femur is affected most frcqoenllv in 
obstetrical fractures The break usually oc 
curs m the middle third of the bone and re 
suits from obstetrical manipulation of the 
thigh The accident is usually recognized 
immediately but if not attention is diroelcd 
to it bv the marked anterior angulation that 
generallv takes place at the site of fracture 
These fractures of the femur in newborn m 
fants arc treated best by either of the fol 
lowing methods 

1 Ftmiion in the Fetal Poution— The 


thigh IS usualh flexed with the knee in ex 
tension thus bringing the front of the thigh 
against the abdomen with the front of the 
leg resting on the cheat and the fool at the 
clavicle After the skin has been powdered 
and a towel has been placed between the 
opposing skill surfaces the limb is fixed m 
po«ittan by a soft bandage The dressing 
should he opened dailv so that proper at 
tention can be given to the skin livalion in 
this posilon !» well tolerated bv infants and 
tends to correct tlu anterior angulation 

2 Fixation tn Oterhead Fraction — The. 
child IS fastened to a Bradford frame and a 
Buck extension apparatus is attached to 
both legs so tlial they can be lield suspended 
at right angles to the bodv by overhead 
traction A corset splint made of wooden 
longue depressors is bound around the m 
jured thigh and just enough weight apjilitd 
so that the hips arc barelv lifted from the 
bed 

Immobilization by either of these simple 
methods for three weeks is u uallv sufficient 
to obtain firm union 

Traumatic Separation of Epiphyses — 
During the period of bone growth up to the 
age of twenty ytars the cpiph\&cs may be 
injured 

Etiology — Boys m the second decade of 
life are affected most often probibh be 
cause of the strenuous character of their e\ 
crcise nt that age Constitutional diseases 
such as scurvy rickets and svphilis which 
affect the growth cartilages may bo predis 
posing factors but most of the injuries oc- 
cur 111 healthy boys The trauma is iisitallv 
a Iigimeiitou>, strain caused bv hvpercvlen 
Sion or hypcrflcxioii with abduction of the 
limb accompanied by torsion as when a leg 
IS caught m a revolving wheel The mjurv 
may occur during birth from traction on the 
limb with twisting A direct blow niav be 
the causative factor in «ome instancLS in 
which epiphyses such as the external con 
dvle of the humerus or the greater tro 
chanter of the femur are injured In all 
cases the violence is of such a severe char 
acter that it would tend to produce a dis 
location rather than a fracture in adult 
bones 

Pathology — The cpiphvses of the long 
hones are involved most often cspcciallv 
those at the lower end of the radius tl c 
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lower end of the femur and the upper and 
lower ends of the humerus The other epiph 
^ ses of the long bones are 'iffecled le«s often 
and tho'^e of the short and flat hones onlv 
occasionally The lesion m moot cases is a 
partial or total separation of the cpiph\sis 
from the diaphjsis An accompanMng frac 
ture of the epiph\sis is ^c^a rare although 
it does occur occasionallj at the lower end 
of the radius femur and humerus but the 
epipluseal separation is alwa\s the princi 
pal lesion 

Epiph%'=eal separations ma\ be dnided 
into three classes according to the position 
of the line of separation 



Pig 414 — Separation of the epplijss of the eitemal 
«)Dd;f]e of the humeras with penosteaJ slnpp ng 

1 Divulsion of the epiphjsis in which 
there is a clean separation of the epiph>sc3l 
cartilage from the diaphssis The cartilage 
remains attached to the epiphjsis with no 
osseous tissue adherent to it This form oc 
curs onls in ver\ \oiing children and is rare 

2 Jttxiaepiphyseal separation occurs when 
the line of separation passes through the 
os ecus la\cr at the end of the diaphvsis 
and small particles of osseous tissue remain 
adherent to the cpiplnsenl cartihge This is 
a frequent form of tpiplnsca! separation 
especially in the first decade 


3 Pre Epiphyseal Fractures — ^The line of 
separation passes through the spongj bone 
of the diaph\sis near the epiphjseal line 
and definite fragments of the dnphvsis nre 
broken off and remain adherent to the car 
tiKge This form occurs most often m older 
children in whom ossification has advanced 
to the extent that the epiphj&is is almost 
united to the diaphvsis 

The degree of displacement of the epiph 
jsis depends on the direction and force of 
the violence and the particular epiphv«is in 
volved Incomplete displacement is much 
more frequent Uian the complete tvpc c« 
peaallv in voungcr children (Fig 414) 

Stripping of the periosteum from the shaft 
usually occurs if there is much displacement 
as the periosteum remains attached to the 
epiphvsis Dislocation of an epiphjsis from 
Its joint relations is very rare but it mav 
occur occasionallv at the upper or lower end 
of the humerus An accorapanvmg injurj to 
blood vessels and nerves maj be caused hv 
pre«sure or laceration from the end of the 
diaphvsis and occurs most often in «cpara 
tions at the lower end of the humerus and 
femur A com-fyound separation of an cpiphy 
SIS is a highlr «enous injury which often re* 
suits in osteomyelitis and arrest of growth 
or gangrene, which mav necessitate nmputa 
tion 

Symptomatology — ^The clinical picture of 
an cpiphvseal separation is more like that 
of a di<localion than a fracture The injury 
IS usuallv produced by a severe wrcncliine 
foiw /’iroT and tendeme-^ anr mint merited 
over the epiphv'ieal line A false point of 
motion and deformitv are evadent in roost 
ca«es m which there is much dispLaccmenl 
Discoloration from ecclivmoscs is ii uallv 
very definite Crepitus when it can heeliatcd 
is important because it is of a 'oft cninchv 
character quite different from the hard bon} 
crepitus of a fracture Imbilitv to move the 
limb Will be present if there is much dis- 
placement Swelling of the soft parts is usu 
ally apparent and distention of the joint H 
mark^ if the mjiirctl epiphvsis is mtn 
articular '^Tien the displacement is«licht or 
partial the onlv evidence of injurv mav be 
localired pain and tenderness and the clini 
cal picture will be similar to that of o spram 

Diagnosis — In children and adolcwnu 
when the accident is due to a twisting force 
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and tlie clinical signs point to on injury to 
tlie end of a bone, an cpipJiy^ea) separation 
i« probably present. A difTcrcntial diagnosis 
•‘liould be made if possible to exclude a 
sprain fracture or dislocation. A roenlgeno- 
srram is of considerable \ali:e e\cepl in \ery 
joung children, in «hoiii the cpiphj-»is is not 
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fractures. Any displacement of the epiphjsis 
should be accurately reduced nith as little 
trauma as possible under the guidance of 
the fluoro«cope. and the part should be prop- 
erly immobilired In order to preserve the 
function of the injury epiphysis, it is im- 
portant to institute treatment at the earliest 



rig 415— Partial set'aration of the lower epiplosis of (lie ndms 


'iifficicnlly ossified to cast a shadow, or in 
i.ists in w-hich the displacement Js <o slight 
that It cannot be seen (Tia. 415). 

rroffiiojis-— In every case of mj'tiry to an 
tpipliysis the prognosis shoidd be guarded 
because there may be some interference with 
the groirth of the bone, rorlimately, in most 
instances the epiphysis continues to func- 
tion normally, esiiccially if any displncc- 
menl has been earcfuJly reduced and proper 
treatment iustilutetl promptly. However, in 
1 certain few cases the injury wdll cause a 
premature union of the epiphysis to the 
diaft or interfere with the nutrition of the 
conjugal cartilage sufhciently to alter the 
normal growth of the bone. 

AjTMt of gToxitfi wfifcfi may be temporary 
but is usually’ permanent will probably fol- 
low in such cases The degree of the resulting 
deformity will depend on the age of the pa- 
tient and the influence of the injured cpiphy- 
>is in the normal growth of the l>onc. In- 
juries of the upper epiphysis of the humerus 
or the lower epiphysis of the radius or femur 
.ire most apt to produce growth deformities. 
When the growth of one of two parallel 
bones is affected, the normal growth in the un- 
iiijtirctl bone will cause a marked deviation 
of the band or foot. Lengthening of the bone 
instead of shortening may occur in rare in- 
stances when the injury exerts an irrilaling 
influence on the epiphyseal cartilage and 
causes an excessive grow th of bone. 

Treatment . — In general the treatment of 
cpiphy^cal separation is similar to that of 


l) 0 >sible moment Tinder general anesthesia 
replacement is not difficult m most case* 
and the parts tend to remain m position 
after reduction A suitable splint winch will 
not injure the soft parts is applied ns n re- 
tention dressing Massage and passive mo- 
tion may he started after ten day’s In most 



n? 410 — Old ttitnrl>.lp M'paralum of llie lower 
epiplwsi3 of llic femur ref|umnff opemlwe treatment 

cases prolonged immobili/alion is not re- 
quired. and fixation dressings can usually be 
discarded after two or three weeks. 

Open operation may he necessary in intra- 
articular epiphyses such as the head of the 
femur, radius or humerus to reduce the dis- 
placement and fix the epiphysis in place on 
tlie duiphysis. Operative treatment is indi- 
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cated also in other cases when reduction bv 
the closed method is impossible because of 
muscle pull or the intervention of soft parts 
and in old neploctcd cases if the displace 
ment has remained unreduced for sea oral 
avechs (Fig 410) Interference with the cir 
dilation of the Hmh from mjtira to the blood 
vessels mij lead to ischemic pilsj or gan 
grcnc and necessitate urgent surgical treat 
ment Arrest of growth or excessive growth 
in one of two parallel bones mav require re 
section of a portion of the shaft or excision 
of the cartilage of tlie longer bone in onlcr 
to overcome the dcformitj 
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CO’MPOUND rRACTURES 

The basic principles in tin. management 
of a patient with a compound fracture arc 
as follows 

I Treatment of shock and hemorrhage 
II ProplivIaMs and treatment of wound 
infection 

111 Acenrate reduction and complete im 
mobilization In acliial practice these three 
arc associated at the same tunc and dis 
astir mav be the result of neglect of anv one 
of them 

I Treatment of Shock and Hemorrhage 
— Shock, and hemorrhage arc frequently 
grave and attention must be devoted to 
them first 

1 Dmgs — ^Morphine is alwnvs indicated 
except in head injuries In the instance of 


multiple injuries including the brain it mav 
still be given if accompanied bv caffeine 

2 Ilcat — Body temperature must be 
maintained in some wav but thi« must Ik. 
done with judgment and the patient not 
kept bathed in perspiration with loss ol 
liodj fluids 

3 Control of Bleeding — ^In most instances 
a pressure dressing is all that is nect«sar\ 
The tourniquet has been grosslv misii el 
An ineffective tourniquet lias often caiisetl 
serious loss of venous blood which cca«esas 
soon as the tourniquet is removed Toiirni 
qiiets should be of a tv pc which can Ik. 
loosened ca«il\ and definile orders should 
be issued as to the frequenev of loosening 
Usually tins should be done everv half hour 

4 Traction — 1 he major function of Inc 
lion fi-xation as a first aid measure, before 
the patient is transported is to prev ent or re 
Iicve shock and hcmorrliagc Traction on a 
broken exlrcmilv relieves pain bj putlmsr 
muscles at rest and it dimimshts extravavv 
tion bv causing relaxed fascia agnm to exert 
pressures on tissues within jt Traction al o 
limits further injury due to the clinrning 
about of fragments thereby preventing in 
creased el ock niitl increased hemorrhage 

5 Fluid Heplacemcnt — ^This is siiprcmciv 
iicccssarv at the earliest possible moment 
I..OSS of plasma from the blood is the rnrfv 
sign of shock not a lowered svstolic pressure 
Uliellur whole blood plasma serum or nor 
mal saline solution is required h is now bcdi 
fairlv well standardized bv accurate laliora 
forv tesfs (Sie section on Shock and Cel 
lapse ) 

0 Fxahiation of the Patunts Condition 
— ^Multiple injuries are frequent in patient* 
willi compound fractures Ont must Irv to 
determine immedialclv and will out sdl«l 
trauma or exposure vvhcllier injuries to the 
brain spme chest abdominal vi«ccra ml 
kidnevs are present arc a probable source 
of shock and liemorrhage require postpone* 
ment of further treatment of the compound 
fracture or require first consideration wlwn 
the patient’s cniulition will allovr of any 
further procedure - 

II Prophvlaxis and Treatment of 
I\ound Infection.. — This should comnien<^ 
al the scene of accident and «liniild be eon 
tinued concurrenllv with the treatment o 
shock and hcmorrlingo 
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1 Dressing — ^The ^ounil should be cov 
ercd if possible ^\lth a sterile dre'ssmg The 
use of antiseptics irrigations etc 13 not to 
be ad\!sed 

2 Tracfion — ^Traction fixation before 
nioMng the injured person from the site of 
accident is important in the prevention of 
infection ^Mlethcr the fracture is com 
pounded from ^Mthm or without the tissues 
are contaminated Not to put the muscles 
at rest and therefore to allow the fragments 
to move about increases the area of con 
lamination 

The wounds of compound fractures are of 
three tj^pes and in all of them traction fixa 
tion IS to be employed 

Ijpe 1 If the compound fracture is one 
m which there lamerclj a wound and if there 
is no hnoxen soiled bone inside the wound 
the traction splint will not only protect the 
undcrKing tissues but will heep the bone 
from coming out through llie opening and 
getting dl^t^ or spreading dirt around m 
side if such exists 

T'‘pe 2 If the compound fracture is one 
which has been produced b\ some «harp ob 
jeet that penetrated the extrcmit} and if 
the sharp object "as <lirty causing con 
tnmmnlion of the wound the application of 
traction will keep the contaminating organ 
isms from being spread around underneath 
the skin E\er5onc should insist on the ap 
plication of fixed traction in either of the«e 
cases 

Tvpc 3 If the fracture is such that the 
end of the bone comes out through the skin 
and becomes dirtv a more difiicull ilccision 
mu^t be made One fears the result of car 
rving «oded bone back into the soft pari** as 
mav happen under traction This tvpc of 
fracture is not common and is an tnjun 
cxtremelv serious as regards both life and 
limb under any cjrciim«!tanccs The patjcnl 
must be operated upon at the first possible 
moment I belies e that m order to transport 
the patient without danger of added trauma 
from the fragment of bone that remains in 
side the wound or without added contam 
mation of the soft parts the ii«e of traction 
is proper 

S Debridement — Wounds are coiilami 
natccl at first not infected and this con 
lamination is in large part rcmoaable With 
laborator\ control of the requirements of 


the circulalorv system one does not need to 
wait po>sibly bexond the optimum time 
before debridement on account of shock but 
can treat shock or hemorrhage and debride 
the wound all at the <ame lime Without 
chemotherapy we set an arbilrarj limit of 
six hours from the time of accident within 
which debridement may be done with ex 
pectation of success But the danger of m 
fection IS greatly lessened if it can be done 
m one to two hours instead of six hours In 
some instances when the injured person 
does not reach us until between six and 
Itiche hours have passed debridement may 
still be tried although with much less hope 
of success for contamination will iisualb no 
longer be limited to the surface After twelve 
hours debridement is contruind/cntcil Op 
cralivc intervention then must be limited to 
enlarging the wound laying ojicn deep pock 
els and remov mg gross foreign bodies W ilh 
the use of sulfanilamide or calcium pcnicil 
bn locally at the lime of injury or of one 
of the sulfonamide drugs oralh from the 
lime of injury to tlic time of operation the 
period during which only contamination may 
exist and infection mav not have set in Ins 
been found prolonged m many instances to 
seventv two hours or more 
4 Scrums and Drugi — Unless the injured 
per«on is known to be immumrcd by toxoid 
tetanus antitoxm should be given immodi 
atelv m all case* in which there is possible 
clothing or soil contamination ItcpLatmg 
It IS to be considered if there is any further 
operative intervention after the first week 
If the injured person i« known to have lieeii 
immunized by toxoid more than three 
mouths previous to injury 1 cc of tetanus 
loxoid should he injected iF available other 
wise tetanus antitovin should be adminit 
lercd In severe crushing wounds in which 
tlic growth of anaerobic organisms is likclv 
a primarv dressing with zme peroxide as 
rccoramcndcd by Mclenev is useful 

Gas gangrene scrum as a prophv lactic and 
also in treatment doses on the slightest sus 
picion of the presence of gas gangrene is 
advisable The parenteral use of penicillin 
and the oral use of sulfadiazine arc valtiabfi. 
following debridement With limited expen 
ence thus far the local use of penicillin «o 
lutioii commenced wiUi the dressing of the 
wound after debridement seems worth 
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while but the value of the sulfa drugs locallj 
in the e cases is questiomble 

5 Closure of the 11 onud — \o debnded 
wound IS free from bactern All we can hope 
for IS that the bodv rcsi tancc will cope 
with tlie remainder without the development 
of a purulent process The means most 
hkelv to invoke infection is to permit tension 
in the wound as serum is thrown out 
Therefore as a general procedure these 
wounds should not be sutured primanlj 
even with a dram but left wide open Pri 
marv suture has been successful manv limes 
but with its general use there are more in 
stances of grave infection osleomjelilis 
amputation and death 

G Drainage o) the Wound — All pockets 
should be kept open If their sides are al 
lowed to fall together secretions mav pocket 
off making ideal media for growth of bac 
tena Petrolatum propcrlv applied with or 
without gauze and with or without an anli 
septic acts as an effective dram It must 
reach everv psrt of the depth of the wound 
preventing dead spaces The wound must 
never be packed tightlj and it should not 
be dressed until profuse discharge or objee 
tionable odor makes it ncccssarv Tins saves 
the energv and time of the patient the doc 
tor and the nurse 

7 Immobilization —Without complete 
immobilization muscular action mar change 
the site of contamination or infection al anj 
moment A non padded plaster encasement 
with or without internal fiKalion or two pin 
traction comes nearest to furnishmc com 
plete immobilization of the soft parts id 
order to prevent or alias infection This doef 
not include a window in the plaster at the 
site of the wound which deslrovs even pres 
sure and allows edema and stasis of fluid 
with increased danger of infection 

S Treatment of Established In/ectJon — 
If emergenev traction debridement serums 
and drugs drainage of the viound and im 
mobilization have not been adeouale or 
successful and infection is established the 
principles are the same as in the care of anv 
soft part infection earlv and of osteomve' 
Iitis later with tlii«> difference — m spile of 
treatment of the infection one must bend 
everv effort to preserve reduction and im 
mobilization of the fracture The two prob 
lems cannot be separated Whatever el<e IS 


done for gas bacillus infection adequate 
surgical drainage remains the important 
factor 

9 Eialuation of the 11 ound — In the pro 
pbvlaxis and treatment of wound infection 
whether earlv or late the virulence and ex 
tent of the contamination and the sexcrilv 
of the soft part damage must be considcrwl 
as well as the elapsed time More conlarai 
nation will usually take place in a fractun 
compounded from the outside than in om 
compounded from the inside although bolh 
unqucstionabK demand debridement Slajor 
blood vessel damage maj be such that Uit 
part distal to it cannot survive The mu ck 
damage may be such that it is evident im 
raediattly tft al the time of debnilcmcnt tint 
a useful limb cannot possibly be ohtnined 
With these factors in mind pnraarv atnpii 
talion should sometimes be done to save life 
or prevent prolonged morbidity, with a use- 
less estremilj as a final result 

HI Accurate Reduction and Complete 
Immobilization — ^We have considered «iv 
ing the patient from death due to shock and 
hemorrhage and from death or loss of limh 
from infection It is necessarv al o to aim for 
proper union of the fracture at the same 
time 

1 rroction— Application of traction fis 
ation at the site of accident makes rcduclioti 
simpler in the operating room Traction 
should be continued under all circumstances 
until the patient is on the operating tiblr 
and m some form even there 

2 T rag — Unless hemorrhage or the tunc 
factor makes it impossible a. ray cxaraim 
tion should be carried out before dvliride- 
ment 

3 Reduction — In manv instances adc 
quate debridement will result m visuahw 
tion of the line of fracture and perfect re- 
duction can be obtained bv sight rather than 
by palpation Its accuraev is important as 
regards both infection and union Ewluction 
should not be delaved until infection is con 
trolled 

4 'Maintenance of Reduction — Complel^ 
immobilization is necessarv if debridement 
IS to be effective in preventing infection If 
the fragments m an oblique fracture are slip- 
ping slightly each day the likelihood tMf 
infection will become established is increased 
Unquestionabh immediate rigid infcmi 
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fixalton of l!ic frngmenls is tlie best answer 
Lilber Uie GirrcJ teeJime or petrohtum 
gauze wilboul closure of the wouihI can be 
used III llic presence of ph(cs and strews In 
tcrnal fivalion must be rigid flu. mttal may 
be remo'cd if infection sols in or when I>om 
healing has progressed suiricieiitls Although 
ideal it is tpicstionablc wlietlier this method 
should be usid m casts of compoimd frac 
lures bj surgeons inexperienced m thcri^id 
mlcrnal fixation of simple fractures ^\llhoul 
this evpenciict or m an inslaiice in which 
plait strtivs ttc «uJii conlraindicaled the 
second choice is two pm traction with one 
(or more) pin or wire proximal and (he see 
Olid one distil to the frarliire Hoth arc in 
torporalcd in the plaster of pans cnca<c 
nicnt usu ill\ after machine reduction 
\gain it IS qutslionablc wliellicr this method 
should be used m the case of compound 
fractures In surgeons not experienced in the 
use of the apparatus in simple fractures 

riiirtl m order of cficctivcncss is the non 
paddtd plaster cncastmcnl It presents gra\t 
dangers and offers less socurilv but is prob 
nbJ> safest of the Ihrcc for the surgeon who 
treats oii!\ an occastonnl case 

Skelelal traction with a distal pm onJs 
Russell traction in casts of fracture of the 
femur adhesne plaster traction paddid 
plaster of pans encasement and spimls of 
nnj m item! do not measure up completely 
to the requirements for imniobiiiration Con 
ditioMS an e in which anj one of them mas 
ha\c to be the method of choice m the iiuli 
aidiiaf ease If there is a question of ndc 
qimtc circulation of the part or of the Ihor 
oiighness of the debridement or of the xini 
knee of the contaminant a closed plaster 
encasement should not be used for scseral 
days at least but some form of traction and 
suspension should be used instead which 
allows obscr\alion of the wound and the 
surroiiiulmg tissues 

6 Eiafuotion 0 / the rracture — ’In some 
instances it ma% be found that an cxtcnsixe 
area of bo le or c^cn the entire knee joint 
or ankle joint has been completeK blown 
axviy Immediate ampiitalion must be con 
sidtrcd rather than at best a prolonged con 
\alesccnce with probably a useless bmb 
resulting 

CoLONFL RoBFRT It KENNEDY 


THE OPERATIVE TREATMENT OF 
FRACTURES 

Indications for Open Reduction of 
Fractures — ^Thc indications for open reduc 
tion of fractures are positive in only a few 
casts txpicalK in frieturcs of the olecranon 
and of the patella with separation of the 
fragments Hit nitirjo itiou of soft tissue be 
tween the ends of the fragments is another 
absolute indication for operative interven 
lion and nerve injury complicating a frac 
(lire sbotild be invcstigatctl the fracture 
being treattal operatively at the same time 
\ large proportion of oilier fractures should 
not be operated on without first trying 
niclhocls of closed reduction and fixation As 
a general principle if it is impossible to re 
diicc a fracture to a place where a good func 
tional result tan he reasonably expected 
then It IS permissible to operate The skill 
and equipment of the surgeon are always a 
factor in tlx. dcci inn In tliN special line of 
work the reports of percentages of open re 
ducltons vary from 43 to as high as 453 
per cent 

Everv fracture is a law unto itself and its 
treatment must be considered inilivjciuallv 
Open operation slioiild be avoided if a satis 
factors functional result can be obtained 
wilboul It but if it IS neeessarv to operate 
the simplest po'^siWe method should be used 
with a minimum of foreign material How 
ever no case should be nllowcil to progress 
to a point v\hcre callus formation has started 
heft re It IS decided that open operation is 
neeessarv because the disturbance of bone- 
formiiig cells at a time when they are be 
'ginning to be active is frequently fatal to a 
continuation of their activity Therefore if 
closed reduction will not suffice after a week 
or ten davs of trial and if there are no con 
Iramdications such as systemic disease cir 
cutalorv disturbance or senility the opera 
tion should be performed Iso fracture should 
be operated on if there is any active infectiv e 
process m any part of the body because a 
blood borne infection w ill probably occur 
No fracture should be operated on if tlicre 
are abrasions on the skm which cannot be 
made perfectly clean and sterile Systemic 
diseases which contraindicate other surgical 
procevlures also preclude the open reduction 
of fractures 
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Compound fractures* should not be sub 
ject to open operition unless the 'Round is 
sufRcienth hrge after debridement to illow 
a clear of the fncturt It niavat tunes 
be permissible to le\cr the bones back into 
position and immobilize the fracture thus 
rendering further manipulation unnecessira 
IIowe\ er no foreign bodx of am kind — 
metal i\orj beef bone or autogenous bone — 
should be introduced to maintain the frag 
ments in position and no holes should be 
drilled through the bone \ fracture which 
is compound is ahvajs potcnlnlI\ infected 
and osteom^elltls and nonunion will occur 
\{ this becomes an actuahl\ In a large per 
centage of cases the first treatment of a 
compound fracture determines its future 
The wound should be coiered immediateK 
with sterile compresses while the surround 
mg skin IS cleansed with soap and water 
washing awa^ from the edges of the wound 
Then with sharp sterile instruments prefer 
abh a «calpel and a pair of tooth forceps the 
traumatized margins of skin should be cut 
off e^erv bit of questionable muscle fascia 
and fat should be remo%cd and actiie bleed 
mg should be stopped The edges of the 
wound should be retracted and loose pieces 
of bone and an% debris at the bottom of the 
wound should be remoied It is the writer’s 
custom then to wa«li the wound and the 
skm around it with ether which docs not 
destro\ tissue and is non irritating ^^hen 
the ether has evaporated the wound is closed 
with through and through sutures care be- 
ing taken that there is not too much 
tension 

Thorough debridement is the most im, 
portant part of this procedure with the ex 
ception of cleansing the skin and tissues 
around the wound Tliere will alwa\sbecon 
siderable oozing from such a wound The 
patients temperature should be watched 
carefulU a blood count should be taken fre 
quentlj and the wound should be inspected 
within twenta four hours the sui^con 
If infection becomes apparent the stitches 
should be remo\ed and the wound opened 
wide for drainage Strong antiseptics should 
not be used a sharp knife does not trauma 
tizc and untraumatized tissues lia\e marked 
resistance to infection whereas traumatized 

' also tl c secLoD by Kennedy on CompooBd 
Fractures 


tissue and blood clots offer a fertile field for 
bacterial growth 

Choice of Time for Operation— It is 
fairh gencralh agreed among surgeons that 
the choice of time for operatne inlenenlion 
in cases of fracture is from fi\e to ten dais 
following occurrence This gives siifiicicnl 
time for the tissues to recover from trauma 
and for the blood clot to organize and vet 
not sufficient time to allow callus to form 
The svrelling is less and bleeding at opera 
lion IS less if this rule is followed It alMi 
permits healing of abrasions in the neighbor 
hood of the fracture This does not nieaa 
however that no attempt should be made 
in the interim to mamtam the fragments in 
as good position as po stbit The less muscle 
contracture which is permitted the easier 
the operation and the more easilv the fra^ 
ments can be held in alignment after the 
operation 

Fraciure oj the clancle comes to open op 
ention less frequentlv than probablv nnv 
other fracture of the long bones Healing h 
rapid non union is rare and a funcltoml re 
suit is not difficult to obtain vnth do «1 
methods (See section on Fractures of the 
Clav icle ) 

Fracture of the Humerus — Ffacture 0/ 
the analomical neck of the humerus is rare 
indeed It is extremclv difficult lortduccand 
bold in reduction and m mo<t rases Ihi* 
should not be attempted bv closed methods 
The joint should be opened and the hei ! 
replaced and fixed to the shaft It i' impor 
taut that the cartilaginous surface of the 
head is not damaged Time then will tell 
whether the head will unite to the shift or 
go on to progres«iv e absorption In the latter 
instance its removal will be nectssarv 

Fracture Dislocation of the Ilead of tlf 
Humerus — t fracture of the surgical 
complicated bv dislocation of the head 1 
pncticallv alwavs an operative case No 
leverage can be put on the head throiijll 
the shaft bv the usual mclhod'> of reduction 
However if the head has not protniW 
completeh through the capsule it some- 
times mav be forced back bv direct P'cs urc 
from the anterior inferior surface It ' 
difficult surgical procedure to reihicc ll ? 
head vritbout damaging the cartilio'’^"^ 
surface and it will be found that there ire 
usuallv a number of commmuted fractures 
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in the head running down toward the shaft 
and out toward the tuberosities the whole 
mass of bone being held together b\ the cap 
sule of the joint The method of fixation which 
Is most satisfactorj is to drue an nory or 
bone screw from the shaft into the largest 
fragment of the head The arm should then 
I)c maintained in a position of CO degrees of 
ibduction with the elbow on a plane with 
the anterior chest wall aho a balanced posi 
lion between extreme internal and external 
rotation should be sought 

The Shaft — ^Improper immobiliralion is 
perhaps the most frequent cause of non 
union in fractures of the humeral shaft Op 
eratne treatment then of course is jndi 
cated Mid shaft fractures are not infre 
quentlj associated with injury of the radial 
turxe and because of this open reduction is 
often necessarv 

Supracondylar fraciures in children are 
froquentb confused in the mm<l of the stu 
dent with fractures of the lower end of the 
humerus into the elbow joint TIicsc frnc 
turcs in children <Io not enter the elbow 
joint and in the writers experience are prac 
ticallx never operative cases except as the 
result of jnaliinion which should never oc 
cur because these fractures are not difficult 
to reduce 

rraclures of the condyles of the humerus 
except the internal epicondvle do involve 
the elbow m children ns well ns m adults 
Thev should be reestablished in perfect po 
sition or if this is impossible thev should 
be operated on aqd fastened m absolute 
anatomical alignment It is not difiictill to 
hold such a fracture in position with an ab 
sorbable screw or peg and this is the method 
of choice Care should be taken not to dam 
age the articular surface during operation 
T or Y fractures involving both condoles 
are difficult to reduce bv anv method Yet 
It IS <xtrcnieh important that thev be re 
duced perfectlj so that the axes of both 
condvles are normal The closed method ma> 
be attempted but frequeutlj open reduc 
tion will be found neccssarv Contractures 
in the capsule of Iht dhow joint and the 
rapid contracture of the biceps muscle make 
the prognosis for a freely mov able elljow un 
favorable In addition callus forms with 
facililv and its exuberance mav be the cause 
of a true bonv block in the joint 


Fracture of the Radius— T/u? //cm/ — 
Trequcntlj in fracture of the head of the 
radius in adults if the head is badh com 
minuted and displaced it should be re 
moved being cut off at the neck so that 
there is no contact between the outer con 
djle of the humerus and the radius In chil 
dren however the head should not be 
removed but everv Lfiort should be made 
to replace the fragments m good position 
and maintain them so If this is not done 
the growth from the proximal tpiphvsis will 
be distorted and a change m the carrjmg 
angle of the arm mav occur with the pos 
sibihtv of loss of flexion and extension 

The Shajt — The radius must lie consid 
ered as an extension of the hand upward 
just ns the ulna is considered as an exten 
Sion of the arm dowmvard The radius is 
concerned with motions of dextentj m the 
hand and the ulna with motions of strength 
in the elbow Their function therefore is 
important and if it is impossible to reduce 
a fracture of the radius or the ulna or both 
so as to permit normal motions of the hand 
and elbow such fractures should undergo 
operative reduction In manj cases it is ex 
Iremclv difficult to maintain the bones of 
the forearm in reduction because of the cross 
pull of the pronators and supinators and 
because of the extreme activity of the mils 
cles of the forearm Unless proper splinting 
and sometimes traction are m untamed after 
reduction angulation will take place even 
after open reduction in spite of firm internal 
fixation T/iis hoWs true in simple fractures 
of the radius ns well as fractures of both 
bones of the forearm Distal fractures in the 
radius are sometimes difficult to maintain 
in position because of the almost exacltv 
transverse pull of the pronator quadralus 
which causes an angulation of the radius 
toward the ulna and ^^hen thej cannot be 
mnininined m reduction bv closed methods 
ihcj should be fastened stcurcly bj internal 
splinting Fractures of the lowtr end of the 
radius mto cancellous tissue arc practically 
never operative cases because thc> can be 
molded into position better bj closed 
methods 

It must be remembered that anv short 
cning or dcformilv m the radius affects the 
ndioiilnar joint therefore it is important 

that the l.«»TrP».n »tin rnfin.e nnrl lit.. 
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ulna IS nccunteK reestablished so that no 
dcMalion in rotation of the frapmenis or 
tlnnpe m their long axis is a!Iow«l ns this 
will cause lo's of do^lcr^l^ in the Innd 
Fniclure of the Ulna — Fnclures of the 
ofeernnon if there is an\ separation of tlic 
fragments arc al^\ajs operatne cases The 
pull of the triceps cannot be controlled bs 
an\ method other than a direct union be 
tween the triceps tendon and the lower frag 
ment of the ulna Therefore the upper frag 
ment sliould he fastenc<l sccurels to the 
lower fragment and in the Avritors cxperi 
ence malleable iron wire serses as the 
strongest form of union Aloderate motion 
mas be started within a few dass without 
fear of separating the fragments 

Fractures 0 / the sfiaft of the ulna do not 
present a difhenlt problem if the radius has 
not been fractured and if the head has not 
been remosed otherwise such fractures arc 
cxlremelv difHcuU to hold m position with 
out constant traction The lower half of the 
shaft of the ulna is quite small an<l fragile 
hut to it arc nllachcd strong and ' era aclis e 
muscles The upper half of the shaft i> much 
stronger hut not mfrequenth fracture of its 
upper third occurs m combination with a 
forward dislocation of the head of the radius 
In such an event the radial head itsiiallv 
cannot he held in position without flexion 
of the elbow bevond n right angle and m 
this position It IS almost imjK)««ib!c to liold 
the ulnar fracture If this is found to l»c true 
after a conscientious trial of closed methods 
it will be neccs-arv to fix the fracture of the 
ulna firmh bv some mtlhod of inlcnn! fix 
alion adaptable to the ca«-e — m oblique 
fractures a screw of ah«orbabU material m 
transverse fraeliires «ome form of plate 
Fracture of the Carpus — ^The operative 
treatment of scaphoid fractures has l>ecn the 
subject of much recent discussion Non 
union which IS frequent leads to «cnous dis 
nbihlv especiallv m vrorkmen who must 
handle tools or bear htavv weights Miirrav 
using a Ixini graft placed longiltidmallv 
through the Ikuic has obtained belter re 
suits than those reported bv anv other op 
eralive metlieKl This applies parlicuhrlv to 
fractures which eicciir m a single line more 
or less transverse through the middle thml 
of the Imne If the fracture is eommmutod 
removal of the l>onc through a poslenor in 


cision with great care not to injure anv of 
the e>thcr Imnes with which this one artioi 
laics gives the most saiisfaclorr result 
Dislocation 0 } the lunate hone i> much 
more frequent than fracture Davis favors 
the replacement of the Imnc It is frequemb 
impossible to reduce the dislocation bv non 
opcrativcmctbods and Ihcoporalivemcjlfttl 
involves prving it back into position bv in 
slrumcnlation Since it is covered on four 
sides bv cartilage more or les> damage u 
inflicted on the cartilage and in the writers 
opinion freqiicntlv leails to thedevclopnirn! 
of a traumatic arthritis al o ns the cirnila 
lion to the bone i-* for the mo«t part cut off 
bv tearing of the dorsal ligament al the 
lime of dislocation absorption is hkeb to 
occur If replacement cannot be acrom 
plished cither bv open or closcxl method 
excision IS the onlv alternative 
Fraelurc of the remaining carpal bone* i< 
exlrcmcK rare and open operation m tl cir 
Irealmcnl usuallv consists of exri ion Tli 
of course is resortei! to onlv after atUmp** 
at closed reiluction have failed 
Fniclure of the iMctaearpaU —It should 
not l>c nece««arv to operate for Ihe pnmarv 
rcplacenunl of fragments in fraclures of tl' 
melacarpals and phalanges since ihiv can 
be maintnmeil in position bv proper Iracliori 
and splinting 

Fracture of the Pelvis — \s n genml 
rule fractures of the pelvis arc not oiwrali'e 
cases Separation at the svmphvsis compb 
cated bv fracture of other part' of the ptlrie 
ring however freqiicntlv requires opcnlwa 
because circular pressure cannot Ik* mur 
lainevi without further di placeraenl of Ihr 
other fractures Usuallv Ihev can Ik* held I ' 
some Form of suture and here again iml’'’ 
abk iron wire has provctl mo'l «ati<fartorx 
General Fracture of the Aeetalfulum ar ' 
Dislocation of the Head of the Feniir— In 
central dislocations of the hcid of the femuf 
which are the rtsull of fracture of the bcv- 
lahuhim the head of the femur i« K>ine* 
times driven cnltrtlv through the aeeta '» 
lum and lies inside the pelvi* U is tmpo* 
sible to nahicc this bv anv cir* ^1 1 
and reeitielion bv operation i« rxtrenr-n < 
ficiiU The approach mn I Ik fnun 
side of the pclvi* bccaii«c Ih'* ,‘7[li* 
which lies around the l»a«e of heai a 
femur and acts as a locking device pre' 
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the head from being mo\ed hteralH 'ind 
out of the acetabulum and it must be pried 
iiack in order to permit retraction of the 
head \ftcr it has been mo%ed so that the 
head can be brought into normal position 
the fragment of the acetabuliim must be 
forced back into as near normal position ns 
possible m order to ha\c a smooth socket 
to articulate with the head 'Vhen this is 
accomplished the simplest method of msm 
laming the head in a normal position and of 
presenting displacement of the fragments of 
the peUis is to pass Rirschner wire or a 
Steinmann pm through the trochanter of 
the femur and to establish lateral traction 
which should continue until the fragments 
hasc firmlv healed in place 
Fracture of the Femur— /nfracapsu/ar 
r raciurc of the Arc/ of the Femur — There 
js probablj no fracture m the bods which 
results m non union so frequentU as docs 
mtracapsuhr fracture of the nock of the 
femur Indications for operation in this m 
Jur^ are in open dispute among niilhoritics 
at present The Whitman metliod of closed 
reduction and maintenance has been the ac 
copied prictice for many jears but it has 
resulted m union m onU 40 per cent of the 
cases Afiirpln advocated the use of a large 
imil driven through the trochanter into the 
neck in the long axis of the neck fastening 
the head Sniilli Ptterstn advocates a special 
nail with three flanges to mamlam the head 
m proper apposition to the neck Ubee has 
advocated autogmous hone nails The writer 
has u«ed ivorv screws and ivorv nails of 
large size and while these means of internal 
fivation after the fracture has been properlj 
adjusted help to mninlain the desired posi 
lion of the fragments thev do not promote 
union The lack of bonv union is not cntireh 
due to faultv alignment of the fracture but 
apparentlv is due to lack of circulation in 
this part of tht bone Therefore anj thing 
which has as Us aim simpl> maintenance of 
position of llic fragments will not promote 
or give assurance of assisting union This 
fracture occurs ustialh m cltlcrlv persons 
and the reconstructive processes at this 
period of life arc not so active as in voiingcr 
persons In old unimited fractures ^hil 
man advocated removing the head remov 
ing the trochanter bj an incision made from 
the base of the neck downward and out 


ward rounding off the upper end of the 
shaft and placing it in the acetahnlum and 
reattaching the trochanter lower down on 
the shaft This ccrtamlj would not be indi 
calcc! in a fresh fracture Brackett advanced 
the operation of rounding off the end of the 
trochanter hollowing out the head of the 
femur and placing the end of the trochanter 
in the hollowed out head Neither of these 
operations is adaptable exacllv for the repair 
of fresh fractures The writer has taken cer 
tarn features of both operations and designed 
an operation which is adaptable to fresh 
fractures of the neck of the femur reestab 
Iishmg close contact between the shift and 
the head and thereby allowing the circula 
tion to be reestablish^ from the shaft to the 
head and maintaining atialomtcal relations 
ExtroeapsiilaT Fracture of the \ cc) of the 
Femur — In the vast majoritv of fractures 
of this tv pc it IS iinnecosarv to consider op 
oration Non union seldom occurs but mal 
union IS frequent as a result of improper 
reduction and immobilization 
IntertrochnniCTtc fractures can praclicallv 
always be reduced bj closed methods and 
held in reduction without operative inter 
vention No fracture heals more kmdlj It 
liocomcs united much more rapidlj than does 
a fracture of the shaft which involves the 
cortical bone However occasionallv the 
lesser luberosdi is fractiirerl completely free 
from the shaft, and it mav be necessarv to 
bring this down into position bj a suture 
and hold it to the shaft 
Subirochantenc fractures necessitate open 
operation when the long arm of the lower 
fragment which can be controlled cannot 
be brought into sufficienth good alignment 
with the upper fragment which cannot be 
controlled Any internal splinting m this 
fracture must be firm but no matter what 
internal splinting device is used tnction 
must be maintained during the period of con 
valescenee or the great proup of adductor 
muscles will angtilatc the fragment at the 
point of fracture and break or bend the im 
mobihring apparatus 
Shaft — "Maiiv operations which arc per 
formed for reduction of fractures of the shaft 
of the femur seem to the writer to be un 
necessary and could be avoided if siifilcienl 
traction were applied and the pull of the 
muscles both ns to angulation and as to 
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o\cr riding were considered The indicition 
for operation is the impossibilil\ of retluc 
lion bj an% closed method such ns skclelil 
traction skin traction and traction through 
the ligaments of the flexed joint If open 
tion IS neces'arj traction must be main 
lamed afterward no matter what method of 
interna! fixation ma\ be u«cd 

Supracondylar fraefnre of the femur 
should be operated on when it is impossible 
to reduce it b\ closed methods This should 
include a trial with Kir«chncr wire through 
the cond\ les « ith the knee flexed at an angle 
of 90 degrees or more The quadriceps bur«a 
extends upward o\ or the fracture and should 
not be entered at the time of operation hut 
should be carefully disjilaccd forward The 
fracture if oblique maj be held b\ a screw 
or nail of absorbable material which is pul 
through at an angle so that it will not act 
as a pi\ot on which the fracture can be 
anguhted 

T and 3 fractures and intra articular 
fractures of the lower end of the femur are 
freqiientK difficult to replace in anatomical 
position but this must be done if the func 
tion of the knee joint is to be preserxed 
Therefore Ihe^ should be considered opera 
ti\e cases within the first ten da\s after 
fracture unless reduction can be accom 
phshcil bs closed methods 

Fracture of the Patella — Fractures of 
the patella arc alwajs operatne cases if 
there IS nns degree of separation between 
llic fragments which indicates that the Iiga 
mcnls arc torn Arfiilranfj one max sa\ 
that anj fracture in which there is more 
than inch of separation is an opcralixc 
case Here again as in a fracture of the olcc 
ranon the muscles attached to the upper 
fragment conslanllx displace that fragment 
upward and there is no means of holding 
the fragments together xrithout Ixing the 
upper fragments to the lower one There 
Iiaxc been mans methods dexised for doing 
this A circular suture of chromic catgut or 
wire around the patella with a suture of the 
ligament or capsule or suturing the frag 
ments together with <ilk wire or kangaroo 
tendon has been used Ilowcxcr cancellous 
lione doc> not tolerate a great deal of strain 
conscqiienth there is rapid alrophx of lionc 
or cutting out of Iwnc cells ns a result of 
pressure \gam the writer s preference is for 


malleable iron wire because of its strength 
and pliabilitv and non irritating qualitx If 
the patellar tendon i> ntlaclicd firmlv l.\ 
strong materia! to the quadriceps Icmlon 
considering the patella onh as an olistnic 
lion in the waj of this suture much liettcr 
results will be obtained than br ncluallv 
suturing the bone and the fraclurcil siir 
faces of the patella art ab oltilch m conlicl 
and arc held so bx the wire which pas es 
through from the patellar tendon to tfe 
quadriceps tendon 

Fracture of the Tibia —7nfra-orhcu/or 
fractures of the tibia include splints into the 
joint with separation of the weight hearing 
surface of the upper end of the tibia an! 
bumper fractures The latter ln%c drawn 
their name from the fact that thev ocrur 
when a person la struck b% an automobile 
bumper the external condxle being dnxen 
doxen against the upper end of the (ibu 
the internal lateral ligament holding the 
upper end of the tibia and the dowiiwanl 
crushing throwing the knee into a valgii* 
position These fractures are diflicull to re- 
align b\ an\ closed method and frequcntlr 
result in extremeh disabling dcfornulift 
Thex are also difficult to operate on xntli 
the expectation of establishing complete 
function of the knee The most sati ficlorx 
results liaxe been reported bx Cubhin 

The difficultx lies in the fact that there 
IS actual cnishing doxvn and dissohilion 
lionc cells in the upper end of the til la on 
its lateral weight bearing aspect The upper 
fragment must be prieif foose from ffie ibwvr 
fragment into which it is impacted and fre* 
quentlx comminutcfl it must he raise*! to 
the normal lex cl and the interspaces fillel la 
XX Ith bone taken from some other part of 
the bmlx or from the longer fragment It ** 
a diflicull surgical feat but the fnrtuw 
should be operate*! on bx a skiUid surgron 
within the first week or ten daxs folio'*’*'”' 
the accident 

Fractures of the shaft of the tibia usual e 
max be reduced bx closed methods if thex 
are seen xxithm twenlx four to fortx-ei 
hours The interposition of soft parts lo'r 
excr or the catching of long o! liqiie sj i ^ 
of Imne in the muscle renders il nrces'a 
to retliice tJiem bx operation Oper^ious 
the tibia are not considered difTnil 
operations on other l>one« 1 ecaiise o 
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superficial anterior surface ^\blch lies im 
mcdiateh under tJic skin The surgeon must 
not be misled lioue\er In the ease of oper 
alion because maintenance m reduction 
C'pcciallj in oblique fractures is not as easj 
as it might seem If the fracture is oblique 
absorbable nails or screws ^la^ be use<l and 
the log may be immobilized in plaster If 
the fracture is transaerse it is usually not 
nece^arj to operate and if m rare cases it 
docs become necessarj tlie abutment of the 
square ends against each other is sufficient 
to maintain alignment if dressings and im 
mobilization are properly applied 

Frociures of the ihsial end of the Ulna 
such ns Potts fracture usualh are not oper 
alive cases However it is advisable to fix 
the interna! malleolus if the internal tnaile 
oliis la fractured cxactlv on a level with the 
articular surface of the lower end of the 
tibia and it is impossible to rctluce the frac 
lure bj inacr«mn of the fool without displac 
mg the internal malleolus toward the medial 
surface which would bring the articular «ur 
fiee of the astragalus into contact with part 
of the fractured surface on the lower end of 
the upper fragment A single alisorbabk peg 
IS driven through the tip of the malleolus 
into the <haft of the tibia the rc«t of the 
fibula being held in po«ition bv inversion of 
the fool in the usual position of reduction 

Split fractures of the lower end of the libi i 
occasionallj occur as the result of a fall from 
a height one portion of the tibia being dis 
placed forward on the astragalus and the 
other hackvraref R is necessarj to bring the 
fragments hack into position bv open opera 
tion in order to reestablish the smooth 
weight bearing surface If tins is not exact 
a painful ankle joint will result If the frag 
ment« can be wedged together and held bj 
a «crevv immobilization of the ankle maj be 
nulber necessary nor advisable establish 
mciit of earb motion produces a better 
result 

Fracture of the posterior lip of the Ulna 
with backward displacement of the aslrag 
flliis on the tibia i« common ^Mien manipu 
lalioa will not bring this fragment down into 
ab olulclv perfect position and dorsiRexion 
of the foot will not maintain it in this posi 
tion operative treatment is ncces arv Be- 
cause of its inacccssibilitv it is difficull to 
handle and the fragment of the posfenor 
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lip IS frequently comminuted and so small 
that no retention apparatus can be placed 
through it It will be found that molding it 
down into shape and mainlairimg strong 
dorMflcaioii will hold it m position but this 
flexion must not be relaxed for a moment 
else the fragment will slip up and the foot 
will have a tendenev to dislocate backward 
on the tibia The position must be main 
tamed until muon is complete 

Fracture of the Os Calcis —Fractures of 
the os ealci are not operative prjinarib It 
IS ncccs«arv however to cut the tendo 
achiHis in mo t of these ca^es to prevent its 
effect of upwani displacement on the po 
tenor fragment of the os cnicis and permit 
molding of the comminnteel fragments and 
breaking up of tiic impaction which alwavs 
occurs Old fractures of the os calcis which 
result in lo s of function of the joint and 
pain on walking arc considered imeler the 
head of maluiuled fractures 

Fracture of the Astragalus — Fractures 
of the nstrnphis frcqiienlh are pnmanlv 
operative if llic fragments cannot be brought 
into anatomical position A transvir c frac 
lure of the astragalus lljrough the neck with 
the upper fragment free in the joint or dis 
placoel backward or forward must be aecu 
raleb replaced if a functional joint is to be 
expected If this replacement cannot be 
made bv a clostd procedure it should be 
done bv operation but no retention nppa 
rains should be jn'scrled because all sur 
faces of this fracment are covered bj car 
tilagv cvetpt the fractiiretf surface amf a 
replacement with the fool held in dorsi 
flexion will suffice to maintain the fragments 
m position 

Fractures of tlie other tarsals mctalarsaN 
and phalanges should not be considered 
from tin operative standpoint It is not ncc 
essarv lo operate on them lo obtain rcdiic 
lion and there have been no belter results 
following operation than following non 
operative methods 

GENrrU CONSinmATTONS 
Beqaisitca of the Surgeon^Tl e operntwr trnil 
inrnl of froMum »houl t be untterlaken onJ> hy a • ir 
g«in who IS n tnrrl iinie an 1 bj ll al I mfan not only 
the type t f sV. lletl nicrl an r w1 o teals will tools but 
a eat net maker who can lo fne join np an t earvmg 
lie mmt be able to tlo ibis i n Icr most trying ornim- 
rtanew where the parts ore prart»«I?y lujrccftsjlle to 
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inslnimentation He nwsl have a Ihorouph knowledge mml be provulrtl jn ad\aRc« so tlml there will be to 
of the anatorav and phj-siology mvohed os well as fmssibiliU of conUmmalion It \^ the wnters puMom 
the palhologj Ihe surgical technic requires the highest to lia\e two enlirt;i> diflerenl *el« of iiutrunieRU one 

dcprci of asepsis lieoause bones have less resistance for each field and nolhing goes from one fiell to the 

to infection than almost any tissue in the body, and other except the graft wluch has been removni 
sliould infection occur in a bone there ensaea a hug The application of limn relegated hj maiij jurjr^r» 
periml of disabihlj. frequently with deformilv and to the intern or even to a nurse is a highly lechni al 

loss of function which cannot be corrected b\ an\ procedure and should col be entrusted to incxpcivnce<I 
form of surperv Therefore the entire procedure of Uwls surgeon should supemsc the apphniti n 

operation must be carefully planned in advance td of linen in all lU phases or eUe do it himself havug 

though at the same time an open mind must be mam- m mind the position in which he wishes to 

lamed so that the technic can lie changeil if Beceasaiy, the part and Uio position in which most of llic rod; 

to meet the requirements of the individual case can be best accomplished 

There can be no fixed rule for operation of anv type Preparation of the Patient in the A^ard and 
of fracture Since no mvlter how extensive an equip- m Ihe Operating Room —The field or fid l< of op- 
menl the specialist mav have at hand many times eratzon shouh be pre/ areit in the nan! prior to temor'a} 
none of it can be made to fit or hold the fracture hw ©f the patient to the operatinK room This cotuiib in 

mechanical ingenmly therefore must be caflcil into proper shaving of the parts cleansing with green wap 

plav In spite of their strength bones must be handlcl and ether and the applicalion of a large alcohol i!rc».»- 

with as much dehcaev frs other tissues and most ,„p f© working near the hand or foot care must t* 

infections occur as a result of trauma to the parts taKen to shorten and clean the naiU and free the intrr 

during nperalifin rather than from anj other cause digital spares of aR> infectious matenul It is tie nu- 

Tlie resistance of bone can be lowered by Ibe use of tom of some surgeons to carry out this stenle pie- 

crushing force as easily as that of soft tissue Therefore operative preparation two or even three Imw but if 

the requisites of the surgeon who prepares to operate ^ earned cut thoroughly on the dvy Mure 

on fractures must be First, be must be a doctor and operation once is sufilcient 

ni such considers the welfare of his patient above every When the patient is brought to the opcratiag mem 
thing* that he has a doctor’s conscience and because the dressmp are removeil and again the skin w 

of the dangers attendant on open reduction will not scrubbed with ether followed by iodine prrfershlv i 

operate if less senous measures wdl bnng about a weak solution which servw as a guide bv eolonntf the 

salisfactorv result Second he must be well grounded skm ovee the area to be cleansed «a that aa spo* 

m anatomy, in physiology and in pathology Flnallv, | « left untouched Tins i* followed by alcohol in ffO"» 

he must lie a surgeon who combines dehenev of ban- 70 to fiO per cent solution in sterile water untl the 

dling of tissues with surgical judgment and mechanical mdme is entirely removeil Care must be taken to see 

skill and the ability to devise ways and means for that the ether does not run up a memlier which t‘ 

ohtainiiig a goo<l result in spite of many difficulties Ixmg held oft the table and soak into the wvenng of 
Requisites of rquipmcnt. Operating Room nnd the operating table, wliere it cannot evaporate r« fh 

Aaamtanta^-^urgerv of bones and joints because of iMvause this may result in a painful ether burn of the 

its highlv mechanical nature requires extensive special skm Slenle towels are usiiallv luckeil under He W 

equipment Fine mechanical work cannot be executed and mto the groin or under the arm and into ih* 

without proper tools an 1 Ihe man who attempts it axilb depending on the ficU of operation «il sr* 

cnnnol expect a satisfactory result Molor-<lnven in removeil before the linen is applied 
sfruments are important Facility in handling these Ancvlhcsia,— In operations invofrmg fraeforr* d 
tools can be acquired on wood and m the animal ^ usuallv not necessary to have such a profounl stat* 

lalioratorv and when one I* expert in their use much ©f aorstUesia as in nbilommal operations and tic 

more skilful work can be accomplished further the miMcr forms of aneslhrlic mnv Iw use.! Nerve WA 

time of operation can be redwcrl ron<i lerabft It is nitrous oxide etlivfcne or avcrtin may fic o*o! 

impossible to enumerate flU the equipment reccssarv with success in selected cases Tlie most salidsctcrv 

for this tvjy* of surgerv but let it be said that bones anesthesia in the writers opinion is arartm 70 ^ 

varv tremendously in sixe and strength and the insini ©ij, kilogram of liolv weight given in the pslir"** 
menu uses! to manipulite them must also varv Tie room Tins acts os n ilcep-indunng drug and n 1^“ 

instrument used on a femur cannot be used on an oxide or ethvlcne is administcrcil dunng the oj'ciatic'' 

iilna. because it does not fit. the instrument ij«e«1 on f},,, combination pves complete analgesia and n 

cnnct-llnus tione cannot 1»e use.1 on cortical Imnc so followed by the nausea which frequrnlli Brcompunj'S 

list a miilliplicilv of equipment is necessary to meet ,11,,^ anesthesia The writer has not use<l c»c* 

the requirements of various conditions and various «.veral venrs in the opcrvlive trcvlment of frartims 

lones Requisites of ard Attendants and rostopers 

The set up and personnel of the operating room a five Care —The care of fractures m tlie wsnU 
rqnallr important Vssislanls interns and nurses must ©p non-operalive is fully a.s iniporti-t a* J 

lie expeneneetl in thu work nnd must feel that thev reiluction Traction shouhl I* mftinUmei! wi^r * ^ 
flare iii the rc<|ion«ibihiy. Team work is important ©mount of weight ncivssarv In hoU the 

especiallv in operations involving the transplantation iiosition and counteract the dsplantig pull of • 

of liones because here two fid Is are prepared ami Inched muscles It shoiil 11* impreviwl on all alien ^ ^ 
movement from one to the other must take place with that pnin thou! 1 not foil »w opcrttirc roW ^ 

ineliruloiis care Details of operating room equipment fraelare if properlv rnlueeil and held m imrs't 
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tion it IS pracbcal]} paialcss Pam is tlie red fUi; and 
if a patient eomplains of pain following reduction of 
a fracture (be cause should be iincstigited Itathcr 
free oozing between the closing sutures is not mfre- 
<juent M-lwre considerable dissecling has been Becesiafy 
to free the ends of a fractured bone This oozing from 
the lione ctumol be stopped although active bleeding 
can be controlled b> the use of bone vraz Almost in 
lanabh considerable bleeding is eiidcnl on the dress* 
mgs The dressings shou! 1 be appl ed in such a way 
that the outer dressings tan lie replaced without inter 
ference with the retention apparatus and the dreasiags 
dose to the wound shnul I not be disturbed because 
the oozing will stop within tirentv four hours and 
becoming dry will sea! the wound effectively 

Methods of Internal Fixation — ^Many methods 
of internal fixation have been devised and advocated 
As staled before one cannot be prepared to meet all 
the emergencies that rany develop without having at 
.lams’ .uiRV? itsiTOa’ Wie .her 

been used since the early dal’s of open reduction of 
fractures Silier wire cannot lie depended on for fiza 
tion braided or twtste»i phospho bronze wire is very 
flexible and in n case m which htlle fizatian is neccs 
sari may sene to steady a fracture Jloweicr if it is 
necessary to use wire as in fractures of llie olecranon 
or patella raalleahle iron wire is most satisfactorv 
and ordinary bailing or stove >nre is tolerated by the 
tissues as well as any other ti'pe So metal whether 
it be wire nr plates, wifl maintain a strong hoM on 
bone for more than two weeks S’o matter how tiUiUv 
the meta! is applied at operation subsequent bone 
alrophi about this foreign b^y will cause it to become 
k>05C 

Steel ptatet adiocoted b> Sir krbuthnot Lane, have 
been much abused br both instrument makers and 
surgeons Instrument makers have made them of onte* 
liable steel which bends easih and surgeons have used 
them un ter circumstances where they were not in 
keeping with the lyetl siirgiesl judgment T1 ey should 
form a part of the arroamentanum of everv surgron 
engaged in operatise reduction of fractures but should 
never be used where they are tit am rautact iwth the 
skin and should ordinarily l>c buried deep under the 
muscles 

ftory pfotr* beej-honf plaUt and machined tcren 
are frequentU applicable Tlie plate of ivorv i» set 
into tl e bone as n ke\ in a key wav and is heM to 
each fragment by an ivory nail or peg driven through 
the cortex the plate having lieen completelv dnlleil 
through from one surface of the bone to the oj posite 
The bone pbte devised bv Boiighton amj Krt is 
screwed on the surface of the bone and can 1* used 
m Keu of the Lane phte- it is al>o appheable in some 
places where an ivon plate cannot be use<l Ivory or 
l»>De mac) in«J screws arc useful especiaHy m oW que 
fnicturra where several can be put in through the 
oHiquily to join the two fragments Both these ma 
tenaU ate absorbable eftet a considerable time Ivorv 
IS lOO per rent strong! r than beef bone and will sup- 
port more strain but neiller ivorv nor beef bone 
shmill lie trusted to bn Ice too great a gap They 
si ou! ! not be set across the nnd IJc of tl c ra««lallsrj 
cavity Iml sloidd !>c plarnl in 'uch a wav that *o 
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far as psissible their course passes Uiroitgh cortical 
bone 

lulopmouj fonr grafts are not usually required m 
fresh fractures but constitute tic most satisfactorv 
means of retaining position and i«v!>tinR union in un 
united or malunitcd fractures Tlie dfilcwlly of me- 
dianicalJy accurate appLcation of the graft rend re 
this a greater surgical undertaking than other mell ods 
of fixation 

MeUit ftatU and Screire— The wnler does not wlvo- 
cate the use of metal naiLi and screws but in certain 
cases this may be the only wav to meet a mwhnnical 
as well as a surgical problem AH lhc<e methods 
oecessilafe the use of dn!ls taps an i sometimes eir 
cular saws* therefore, mechanical skill is reqinreil in 
thrir application 

Wtdjtng of the ends of tie fragments sometimes is 
tlie mosl satisfactorv method of maintaining apposition 
Whether or not this can be done depends on the con 
<AA<ot al Ihe m<f< <t/ (fv feaclarert bones // (bo ('nic- 
ture IS coniminutrd it cannot be done but if more or 
less wc<!ped or fish laiteil at one end it is sometimes 
possible (treat care must be taken however to sec 
that the line is maintainesl in exactly proper position 
after Ibe wedging js armmplishfd herau«e the om slant 
wlo liolls the member bv changing the posit on nf 
his body, may disarrange the fragments even after the 
wound is closed It is iisuallv more satisfactorv to put 
through a small ivorv or bone screw or nail even 
though it be verv oblique to steadv the fragments and 
to be sure they do not slip out of position 
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PHYSICAL MEDICINE IN 
FRACTURES 

TLc chief principles of fnclurc (rcitmcnt, 
according to "Wihon ire (1) rcslomtion of 
amtomical form as soon ns possililc after 
injury (9) mninten'ince of alicnment and 
fiialion of the fracture dtiriii}’ the period of 
healin;* and (3) institution of measures to 
OAcrcome the circuhlory disturbances nnd 
to maintain nnd dcxelop funrtion beginning 
at the enrliist possible moment after injurx 
nnd continuing until complete rccoxcrx i' 
obtained 

The intelligent use of phxsical Ihcrapa 
not bj n technician but bt the surgeon is 
the onij wnj to accomplish the third pnnoi 
pie To oNtreome the circulators disturb- 
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ances heal ma«sige and exercise are u«cd» 
to dc\elop function exercises and occupa 
tional thcnp% arc mdispen«ablc 
Plijsical thenpj in the treatment of 
fracture does not require comphcateil and 
expensive apparatus The phvsical agents of 
the greatest use in the treatment of frac 
turcs are heat massage and cverci e Of all 
therapeutic adjuncts these are the simplest 
the most flexible the most easilj obtainable 
and least expensive Their therapeutic value 
IS largelv dependent on the skill with which 
thev are administered 
Heat — Good local circulation which is 
essential for repair of injured tissues is m 
created b\ local application of heat Heal 
should be applied for at least one-half hour 
three or more times dailv 
To appiv heat locallj radiant heat from 
an electric lamp baker is used * These bakers 
can be made bv a mechanic at a cost of 
about 00 For infra red radiation an elec 
Inc room heater mav be u<ed Radiant heal 
should be applied to the injured part accord 
ing to deflnile directions from the surgeon'* 
One of the most valuable mcthoiN for the 
application of heat is the whirlpool bath* 
The temperature of the batli is first 100* F 
The whirling of water under pressure and 
the aip intake make possible an increase of 
Icmpcrature to 115* T This is most useful 
ns a preparation for subsequent massage and 
mainpulalion of painful stiff joints Its 
soothing warmth changes the cold purple of 
the swollen painful foot leg or arm into n 
warm red thcrcbv softening the parts for 
massijje and exercise and increasing the con 
diiclivitv of tlu exlremitv for electrical 
treatment The whirlpool bath is not onlv a 
thermal bath but the rapidh moving water 
and air bubbles give an efficient form of 
gentle massage Joint motion that could not 
be lolrratci] otherwise mav be given while 
the patient is in the bath 

Ma««aRC — Fverv surgeon should know 
the clcmenlarv principles of massage and 
should pcrsoiialh administer massage and 
motion in the carlv stage of fracture treat 
nient ns long ns there is danger of displace 
ment of fragments and careful management 
of the splints IS rcquireil In the later stages 
of treatment he should direct the technician 
definitclv in the tvpe of massage and mo 
tion required 


The following are the Ivpcs of massage 
useful m traumatic surgerv 

1 Superficial strohng massage consists of 
the passage of the hand in one direction over 
an area of the patients skin with a <1qw 
gentle and rhvlhmic movement This form 
of ma« age aims onlv to produce a rcfltx tf 
feet The pressure should be firm but gcnlk 
and light with the hand adapted to the 
contour of the patient s bodv the musrSes 
of the operator s hand should be rchsed 
Rhvthmic movements arc esscnlnl to se- 
cure an even stimulus Tiie direction of the 
movement is unimportant m this form of 
massage provided it is alwavs m the «aine 
direction 

Superficial stroking massage is that atho- 
cate<l bv Mcnnell for the earlv treatment of 
fractures to relieve pun secure miisciihr re- 
laxation overcome swelling and improve tie 
circulation For instance on the stxxmd or 
third dav after the reduction of a Collei 
fracture the dorsal splmt is removed an I 
the wrist and forearm art carcfulb sup 
ported on the anterior «plml and plaenl un 
dcr Ihecleclric lamp baker for one-half ho tr 
The surgeon administers superficial «trok 
mg massage over the entire dorsal surfaerof 
the forearm wrist and hand Tlie dor al 
splint IS then reapplied and the nur*e lio! 1 
the dorsal splint and the arm while the nn 
tenor splint is removed and the flexor «ir 
face of the forearm wrist and hand n ma 
saged bv the surgeon The splints arc then 
reapplied The surgeon directs tlie technician 
to give dailv massage and exerci c to tie 
fingers thumb clliow and shoulder \t tht 
end of a week the forearm is removed from 
the splints for the treatment and rcbxol 
motion IS started 

® Deep strof ing massage has for its aim 
the emptving of the veins and Ivmphal'* 
vessels and the pressing of their contents m 
phvsiologic directions It n important to 
have the patients inu<clc'« relaxed or tie 
muscle contractions will naluee tin lumen 
of the veins and thwart the mam object o 
tlii^ form of ma« age The patient “1 oui 
theit'fore he Iving down with the Ixxh com 
plelelv relaxed Thi position al-o favors t e 
influence of gravilv on the vcnoii* an • bm 
phatic cirnilation The movement * ou 
be deep and with the mu'cles ‘ 

Iransmitltxl to all the structure* unihr tre 
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Innd Ileivy pressure »s not needed as the 
Acnous pressure is slight nnd a heav\ and 
irregular moicmcnt maa set up a protective 
reflex muscular contraction which is unfav 
orable The direction is alwajs with the 
\enous floiv The proximal segment should 
be treated lirsl because if the venous and 
Ijmphatic circulation of this area is not 
improved that of the distal segment will be 
blocked 

S hneadtng consists in grasping lifting 
rolling or pressing a part of a muscle or a 
muscle group so as to assist \enous and Km 
plntic circulation linsten the removal of 
waste products from muscles stretch re- 
tracted muscles and tendons and aid in 
stretching adhesions It is used in the late 
treatment of fractures The operators hand 
grasps a part of the muscle (or a group of 
muscles) lifts it up as far as possible and 
kneads it Then the same manipulations are 
repeated a hand s breadth farther up one or 
both hands being used Wicre the muscles 
cannot be lifted as on the back the move 
ments mas consist of rolling or pressing one 
muscle over another 

4 Friction is a massage movement per 
formed b> pressing vvith one or two fingers 
or part of the hand closely applied to the 
skin of the part under treatment and mov 
mg it over the underlying parts The effect 
of friction 13 to loosen adherent skin or scars 
free adhesions of the deeper parts such as 
tendons running over joints and aid in the 
absorption of local effusions It is commonly 
used for the smaller parts such as the hand 
foot and face In the later stages of fracture 
treatment the patient or some member of 
the patient s fnmilv is instructed m how to 
give massage treatment at home® 

Exercise — Earlj m the treatment of 
fracture muscle setting is liighlv beneficial 
and can be practiced by the patient while 
his leg IS in the splint or cast It consists of 
the alternate contraction and relaxation of 
muscle groups without producing motion In 
a case of fracture of the leg the patient is 
taught to contract and relax the quadriceps 
muscle without movement of the knee In 
cases requiring the arm to be placed in an 
abduction ■'phnt the patient should exercise 
the deltoid without shoulder movement 
These exercises should be practiced under 
the watchful eye of the operator until the 


patient has mastered them Their impor 
tance should be stressed as thej help to 
maintain muscle tone and prevent atrophv 
AcUve exercise the most efficient factor 
in the restoration of circulation and muscle 
strength maj be performed by the patient 
either with or without the personal super 
vision of the surgeon It maj be assistive 
tree or resistive 

xisstsltvc exercise is performed with the as 
sistaiice of another person or of some me 
chanical means The writer uses most fre 
queiitlj tlie Gaenslen sling suspension 
method The arm or leg which is to be exer 
ciscd IS supported in a sling suspended from 
above usually a Balkan frame This elimi 
nates the weight of the limb and allows the 
patient to translate ev en minimal and 
scarcelj appreciable muscle power into ac 
live and readilv demonstrable motion 
Free exercise follows the assistive tv pe and 
IS that form which is performed by the pa 
ticnl against the least possible resistance 
The best method of obtaining free motion is 
bv underwater exercise since the buovancj 
of mice ehmmates Ike gr^tvititional hid 
and exercise can be earned out against the 
least possible resistance 
Jtesistne exercise is that form of super 
vised movement which offers resistance to 
muscle action and is intended to increase the 
strength of weak muscles b\ increasing the 
amount of work to be done In prc'scnbing 
exercises the writer gives definite directions 
and has prepared a mimeographed sheet of 
exercises for each joint " Tor manv resistive 
exercises an apparatus is used which can be 
made bv a local carpenter ’ 

Itclaxcd movement or passive exorcise is 
carried through bv the operator without as 
sislancc or resistance bv the patient Farlv 
relaxed movement is valuable in a case of 
fracture involving a joint but it requires 
con'aderable skill and one must alwajs re 
member that union must not be jeopardized 
by loo early attempts at motion’ 

Graduated Muscle Contraction — While 
the muscles are weak and assistne exercises 
are necessarv painless muscle contraction 
bv electrical muscle stimulation (faradic 
current) is useful in the restoration of cir 
culation and causes phvsiologic contractions 
with all the natural changes dependent on 
such contractions and with the mechanical 



718 


FR \CTUKFS 


effects due to the direct mo\emenl of the 
joint The lutJior Ins (Usigncd an appintus 
for this purpose lint enn be imde for about 
85 00 * 

\\ hen one of the bones of Ihi Icp fne 
lured there >s nlwas-* n loiifi jieriod of imc 
li\it\ during s\hich the power of muscK co 
ordimlion >' nnpiircd Since all nio\cinent 
pirliriilarlv in walking is the result of the 
contraction of one group of muscles com 
bined willi the relaxation of its antagonistic 
muscles the efficient working of one muscle 
IS dependent on the cfficitncs m man\ other 
muscles Therefore in a case of fracture of 
tlie leg marknl weakness of one group of 
mu<tlc‘s interferes great!' with proper eo 
ordination in walking at first Too often n 
patient IS allowwl after weeks of wearing a 
cast to start weight bearing on his tigiireil 
leg without prcMOUS exercise and e\cn with 
out normal support affordeil hi- foot b\ a 
shoe This palunl gets up on crulehc' Ins 
feet usualh m slippers and attempts to walk 
w ith Ins hip rotated extcrnalh Ins knee stiff 
and his fool exerted thus causing still fur 
tlicr muscle strain and Io«s of coordination 

In the proper Irealnionl of such a ca<c 
n (ducalion in walking is e-scnlnl \gain 
this max be ma<lo a simple mexpen ixc 
process if the actixc cooperation of the pa 
lionl Is obtained The surgeon should supplx 
written diriclions for re education cxcrci cs 
in xxalking to he u oil m such cases* The 
moxements should be started before weight 
bearing i> allowed and the surgeon should 
gixc instructions as to the numlier ol times 
each exercise should be performeil iliinng a 
dax Ml weight bearing exerci es should be 
performed in proper shoes with felt arch 
supports liecaiiK llu foot muscles becoini 
weakened from disuse 


Occupational Thenpx —Tin prescrilmg 
of occupational Ihcrajix i> Insjd on tl i fact 
that the host Ixpc of nnuslial exerci'c i< 
that winch rcquiri*s a sctie> of specific xol 
uutarx moxements which form an integral 
part of a more compK x s< ru s of eoonhmttd 
movements for tin. purjiose of 'iriirin^ en I 
protlucts ind thus furni lung direct inrrn 
tixe for suslsiiied I ffort The ordiinrx ph\»i 
cal Ihcrapx exircises which ar«. gntu to a 
patient last onlx an hour at llie most an 1 
the mtclianical exercises haxc terlaiu ilrfi 
mil limitations The liuman Ijodx is more 
than a macliiiic ami the forma! rc[nli!ion 
of n nioxcmcnl with or xvilhoiit an ajja 
ratiis is not of tnaMinum tlnrapeiilio xnlie 
ns an cxcrci't for there is no psxchologicd 
stimulant of jiersonal mcinlivt which cn 
tourages a sustameil effort 

Occiipalionnl llicrapv max heohlunnlin 
a curalne workshop when thin i« equip- 
ment or it max be ipplitd nl homeuitlcr 
the direction of tin plixsicmi nnd will tie 
help of the famiU Jhis lattir choice t ir 
iTpensivc and effeclixc if the patient i« will 
me to coopemte 

For the succe^sflll usi of phxvieal tlrraps 
m frnduns it is neco® ar\ to haxi the 
phx'ieian prc«criht nnd super' I'e Ihi Inal 
mcnl nnd to enlist the full coojk ration of 
the patient 

John S CoitTia 

IlimilNCL.'. 

1 Convtnirl nn plMia r«n W tcnirfsl tirim IV Cwj'v- 
tn riv«p*l Tlcrijv of the Amsnran XfoS^I 
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GENERAL CONSIDERATIONS 

Definitions — A dislocition or Iii^ntioii is 
1 complete cinnge in the relation of the 
nrlicuhr ‘surfaces comtirising a joint Sub 
luxation denotes onU a partial change in 
the relation of the articular surfaces Total 
dislocation is the complete sipanlion of a 
bone from its articulations at both ^tremi 
tics for instance the separation of the cla\ 
iclt from the sttrnocla\)tulnr and acromio 
cliMciifar joints Traumatic diilocations 
mac he acute recurrent or habitual or un 
reduced Acute dislocations are caused b\ 
direct or indirect forces and rarclc hv un 
balaiueil niuscnhr action Dislocations like 
fractures ma\ be closed or simple open or 
compound The latter are more frequent in 
the small joints of the fingers and when 
present m the larger joints thc^ are more 
serious as excessue direct force is required 
to produce them 

Diagrtosis — The diagnosis is made from 
the svmptoms and physical signs (1) pain 
usualK sea ere (2) loss of function and Imu 
tation of motion (3) alteration of contour 
ns denoted bj a change m the relation of 
bonj landmarks (4) palpation of the ex 
trcniits of the bone m an abnormal position 
(5) absence of the eatrcmils of the bone 
from the normal position as denoted ba a 
depression or lack of resistance on palpa 
tion and (C) alteration of the length of 
the extrcmits The roentgenograms which 
should be made in two dimensions or as 
sterco'icopic films confirm the exact relation 
of the bones Differentialion mav usually be 
made from a fracture b> the phisieal exami 
nation alone The position and contour are 
distmctlv different in a fracture which can 
usualh be determined at a glance by an ex 
pcnenced esc Crepitation and a point of ex 
quisite tenderness can be elicited jn a frac 
turc and the resistance of the head of the 
bone can ab\a\s be palpated Errors are 
more frequently made in supracondslar frac 
tures of the elbow fractures of the neck and 
greater tuberosity of the humerus and 
fractures of the neck of the femur Such 


errors are sources of much damage as a an 
oils structures are injured from repeated at 
tempts to reduce a supposedly dislocated 
joint when in reality there is a fracture of 
the bone near the joint Roentgenograms 
will of coinse alwijs differentiate the two 
conditjODS 

Complications — Complications are quite 
frequent and unless recognized at once mav 
cause permanent impairment of function or 
tie« foss of 7 lonh These msj be eniimer 
attd as follows 

1 Impairment of circulation If the ar 
ferial circulation is mipaircil there wilt be 
blanching of the c\trcmil> if the venous 
return is obstructed thtre will be cvanosis 
Unless icbef can be secured at once j.an 
trcnc IS imminent especially m arterial ob 
struction On examination there mav he oh 
hleration of the pulse but this factor alone 
may often be compensated by collatiral 
circulation Artennl mjiirv most often ob 
served in dislocation of the knee with ob 
struction of the popliteal artery 

2 Nerve injury may be due to pressure 
alone or to traction injurv or tliere may be 
actual severance This is more often observed 
in the brachial plexus m a dislocation of the 
shoulder the sentic 'nerv e in tlie Inp (which 
may rarely be caugl t witlim the joint after 
reduction) and the musculospiral and ulnar 
nerves at the elbow Obviously reduction 
usiinllv relieves pressure and function grad 
nally returns thoiigli traumatic neuritis may 
persist for several years 

3 Simple chip fractures are frequently 
observevl Gross fractures are of serious 
consequence 

4 Interjiosilion of capsule tendons fa«cia 
or other ^oft tissues mav prevent reduction 
by any closed method The most frequent 
location is in posterior dislocation of the 
thumb at the metacarpophalangcd joint 
with penetration of the head of the meta 
carpal bone through the capsule (so called 

button holing ) and between the heads of 
the short flexor tendons In one instance the 
author found the aponeurosis of the gluteal 
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muscles prc^cntlng reduction of a pcnncal 
dislocation of the Inp 

5 Injuries to important structures such 
as llie bladder in a diblocalion of the sjm 
plnsis pubis and the spinal cord in disloca 
tions of the spine arc well known and re- 
quire special and immediate attention 

C Traumatic arthritis maj follow, with 
extensive reaction within the joint as in 
dicated bv destructive and proliferative 
changes impairment of a nutrient arlcrj, 
such as the arterj of the hgamcnlum teres 
at the hip mav cause sequestration and ex 
tensive destruction 

7 Mas'iive extra articular bone produc 
lion call cd bj stripping of the periosteum 
mav impcife function or mav evtn extend as 
a bridge across the joint Mvosilis ossificans 
maj arise in adjacent muscles for instance 
in the brachiali^ anticus after dislocation of 
the tlbow 

8 Tcnosvnovitis and osteoporosis (or 
bone alrophv) mav be serious complica 
lions espccmlh in patients over forlj jears 
of age This is probablv more frtqucnl in a 
dislocation of tlic wrist 

0 Aseptic necrosis of the femoral and 
humeral htads Follow up studies of Irau 
malic dislocation of the liip have shown that 
aseptic necrosis of the head of the femur oc 
curs in approximatclv 20 per cent of the 
cases Thia is due to traumatic injurv of the 
fcmoril head icsulting in disturlianct in 
nnlnlion and blood siipplv The changes 
consist in increasing sclerosis and cvsiic 
cJnnj.is of till femoral head frequcnllv with 
gradual disintegration of a portion of the 
femoral head I vidcnccs of aseptic necrosis 
nsiiallv appear within six to eighteen months 
after injurv There is no method of prevent 
ing this complication altliaiigh protective 
v\cir,lit bearing for an indefinite period might 
!t«scn the iio> ibililv This is tisuallv not 
practical 

Treatment— \ careful phvsical examina 
lion of the patient is first made including 
local examination with especial attrntton to 
complications \ roentgenogram should be 
made immediatclv both to giv c a permanent 
record of tlic mjun and to enable the phvsi 
nan to treat the injurv mtclhgcrillv tinder 
no circumstances should excessive force be 
cmploveil as tlicrc mav he some mechanical 
obstruction which prevents rnluction such 


as an interposed ligament tendon nerve tr 
portion of the capaule Deep anesthesia is 
usunllv required though with mtclliciiil co 
operation of the patient and with ndeqinte 
analgesia the reduction mav frcqucnllv l>e 
accomplished After reduction the joint 
should be immobilized in <tich a po ition 
that rtdislocation is impo <ible for a perif ] 
sufllcicnt for complete healing of llie mjiiretl 
capsule ns a rule this is about three vrevks 
Complications are often prevented bv earlv 
and gentle manual rtxluction IMien there 
IS massive bone production as in invosilis 
open operation is indicated but oiilv after 
there has been complete organiratioii of the 
new bone which usiialli requires from «it 
niofltlis to one ^car II hen there is impair 
ment of the circulation immediate reduction 
is absolutclj ncccssarv or there will he totv! 
loss of limb or irreparable damage Fxplora 
tion IS indicated m nerve injurv if there arc 
svmploms of severance or after the chp e 
of SIX weeks without improvement in func- 
tion A gross fracture usuallv requires open 
rciluclion 

IN iixis C CAXtnnx. 

Itmsin III J S Sicni 

DISLOCATION OF THE TEMPOKO 
MANDIBULAR JOINT 

One or both tcmporomaiuhbiilar joints 
mav be involvcil double dislocation being 
more frequent The condvk of the mandiM 
i> nearlv alwavs displaced forward cam'*! 
under the eminentia arliciilaris into the 
zvgoraatic fossa and held ihcrt bv llie con 
traction of the temporal and ina <elcr inu< 
cles The capsular ligament of tht joint 
torn Posterior dislocation is impo sillc un 
kss accompanud bv fracture of the tvm 
panic plate of the temporal bone 

Etiologv — Di<It)cnlion of tie jaw 

caused bv anv force winch proiliicc? an over 

opining of tbe mouth such a« a blow on In 
chin wliile llic mouth is ojv n iin hie f‘ 
of the mouth open during extraction of a 
tooth or lonsillcctomv or vawning In f*er 
sons with relaxed mu clcs and ligaments 
the dislocation mav casilv become rcciirrrr 

Sjmptoms — In double dislocation tt*’ 
mouth IS held wide open and mmol 

The chin IS protrudeil Hollow «parr* 
are felt in front of the ears where tl ^ 
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dyles ought to he The patient complains of 
acute pain In unilateral dislocation the chra 
Is protruded and deflected anaj from the 
dislocated side and a hollow spice can be 
felt m front of the ear on this side 
Treatment — The usual method of reduc 
tion IS for the surgeon to cover his thumbs 
with a towel and place them externally to 
the molar teeth on each side of the lower 
jaw Downward pressure is made with the 
thumbs the chin at the same time being 
liflicl b\ the fingers placed beneath it and 
the condv Ic is thus carried under the emmen 
tia arlicularis into the glenoid fossa Proper 
occlusion of the teeth is evidence that re<luc 
lion has been accomplished General anes 
ffiesia maj he necessarv to produce muscu 
hr relaxation After reduction the move 
ments of the jaw should be restricted for a 
week or ten days bv means of a bandage or 
b\ fastening the upper and lower teeth to 
gethcr with wires 

Robert IT Ivy 

DISLOCATION OF THE SHOULDER 
Dislocation of the shoulder on account of 
the mechanical construction of that joint 
occurs frequently and is of great importance 
for unless after treatment is cfBcientlv car 
ried out recurrent or habitual dislocation is 
common Dislocations of the shoulder may 
be anterior posterior and superior Anterior 
dislocations arc far more common and are 
caused bv leverage of the bead of the hii 
merus agamst the inferior margin of the 
glenoid cavity m forced abduction the head 
IS forced through the weak portion of the 
capsule at the anteroinferior aspect between 
the insertion of the long head of the triceps 
muscle and the subcapularis muscle After 
passing through the capsule the head mav 
lodge just below the glenoid cavilv — a sub 
glenoid dislocation below the coracoid pro 
cess — a subcorncoid dislocation which is far 
more common or rarelv farther inward and 
below the clavicle — a subclaricuhr disloca 
lion The capsule mav also tear above this 
point on the anterior portion of the joint 
There are several methods of reduction of 
a dislocation of the shoulder All primarv or 
first dislocations of the shoulder should be 
reduced under general anesthesia and in 
some of the habitual dislocations which are 
difitcull to reduce general anesthesia is also 
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advisable Attempts to manipulate the shoul 
der without aneslliesia result m unnecessarv 
trauma to the humeral head and soft struc 
turcs Perhaps the most satisfactory method 
of reduction of a dislocation of the shoulder 
18 bv direct traction on the arm with the 
elbow fullv extended the shoulder is gradu 
allv abducted to about CO degrees at the 
same time outward pressure is exerted agamst 
ll e humeral head m the axilla In most in 
stances it can be easily replaced in the 
glenoid fossa bv tins means Modification of 
this method has been descnbeil bj Milch’ 
^^lth the patient supine the surgeon stands 
on the side of the dislocation If the disloca 
tion IS a right sided one the surgeon s hand 
IS placed upon the patient s shoulder so that 
the fingers grasp the top of the shoulder 
firmly and the thumb is placed beneath the 
dislocated humeral head Thus the right 
hand fi-xes the head of the humerus as the 
left hand gently abducts the arm mlo the 
overhead (abducted) position Meanwhile 
the head of the humerus is prevented bv 
the thumb from moving downward and ns 
the arm is brought into complete abduction 
and external rotation the head of the hu 
merus can be genth pushed over the rmi 
of the glenoid and the didocation reduced 

Posterior and inferior dislocations require 
somewhat different methods of reduction A 
posterior dislocation is usually reduced by 
traction in the line of the elevated arm 
while an inferior dislocation is usually re 
duced bv outward traction with pressure on 
the head of the humerus 

After reduction a roentgenogram should 
be made to confirm the reduction and to rule 
out a fracture undiagnosed in the pre re 
diiction film or produced as a result of the 
manipulation 

Another method of reduction is the Kocher 
method the technic of which is ns follows 
1 The wrist is held bv one hand the elbow 
IS flcxetl at right angles and the shoulder is 
slowly rotated outward ai far as possible 
® In this position the shoulder is floxeil bv 
raising the elbow md bringing it across the 
chest thus approximating the head of the 
humerus to the rent in the capsule 3 As 
this movement is made the shoulder is ro 
laled inward and reduction is accompli«hed 
tisunlU nccompamed bv an audible snap 
There is however much difference of opm 
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ion as to the ritjonale of the Jvocher method 
In raanN cases this method has proved difB 
cull and somewhat unsatisfactorv It is pos 
sible that the tbeorj underlying the Kocher 
maneuvers is not entirely true also it is 
well known that occasionally fractures of 
the head or neck of the humerus mav be 
produced by this method 
Recurrent Dislocation — There arc nu 
merous operative procedures for repair of a 
recurrent or habitual dislocation of the 
shoulder The most commonly used are 
the tenosuspension method (de«crihed bv 
Isicola and Hender«on®) and the recon 
struction procedure (described bv Bankart) 
which IS based upon the premise that recur 
rence of tlie dislocation is due to av ulsion 


been extremely small the results show suf 
ficient range of motion and no pam or other 
disability associated with this procedure 
The Henderson suspen'«ion ojicration has ex 
Iremelv satisfactory results but it requires 
the sacrifice of the peroneus longus tendon 
which has «ome di advantage 
^Neglected Dislocations — In an old un 
reduced dislocation of the shoulder there is 
rapid alrophv of bone and degenerative 
changes occur in the articular cartilage with 
m thirlv dav« the formation of scar tissue 
IS excessive Therefore closed reduction u 
contraindicated because of the danger of 
compl eating the situation walh a fracture 
Operation consists of extensive exposure 
with removal of all scar tissue and reduc 



of the anterior portion of the capsule of the 
glenoid labrum from the glenoid The Bank 
art procedure which consist:) in repair of the 
shoulder capsule has been employed in con 
ncclion with recurrent dislocation m the 
pre ent war Recurrence of di location fol 
lowing tenostispeiision mcH ods has been re- 
ported in a sufficicnlK hi"h percentage of 
cases in combat troops to make some other 
method of treatment «ccm advisable S> far 
as requirements of civilian life are con 
ccrncvl the Nicola and Henderson methods 
have been found Iii^hh «ali factors Onr ox 
pcricnce with the Nicola operation has bcCTi 
sufilcicntU satisfaclorv to warrant continu 
tion of its use as a routine procedure in all 
recurrent dislocations in civilian life While 
our percentage of recurrent dislocations has 


tion of the head of tl e humerus <o as to ob- 
tain proper articulation with the gknod 
After three weeks gentle active and passive 
exercises with plivsical thcrapv are in li 
luleil Too much force mav cause an objee 
tionable reaction If there is extensive fibril 
lation of cartilage conv alcsccnce mav 
undulv prolonged with only partiallv sati* 
factors results In other joints such as ll r 
elbow arthroplaslv is performed at tlie time 
of reduction 

Aeromioclavicuhr Dislocation— D 
cation of the acromioclavictilar joint iisuallv 
manifests itself as an upward di placimm 
of the distal end of the clavicle at ll c ac 
romioclav iciilar joint and is of rilatnclv fix 
quent occurrence If the coracoclav icti 
ligament is not lorn conservative inea*^'^ 
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sii/fice ns slight subluxntion is consistent 
With good function of the shoulder But 
«heu this ligament is ruptured as demon 
slratcd bj ^ro s displacement permanent 
dicabiiitj mn> rc«u(t without open open 
tion Consor^ atu e measures are usualK not 
sntisfactor\ "Much more satisfactory result* 
are obtained m cises of ncromioclaMcuIar 
dislocation if a reconstructs e surgical pro 
cedure is performed immediateh after dis 
location rather than to wait a month or 
two with attempts at conscr\ative treat 
ment Formation of scar tissue will product 
arthritic changes in the acromioclaMcular 
joint frequentlv causing continuation of dis 
nbiJitv e%en though the mechanical displace 
mcfri fs' c^J^Tcc^c^■f <?perttf<e repair of an 
acromioclavicular dislocation may be of tno 
tvpca reconstruction of artificial acromio 
clavicular and coracoclav icular ligaments by 
the use of fascia lata as descnbtd by A\at 
tans^ and Bunnell is quite satisfactory 
these operations arc the procedures of choice 
in the acute stage of dislocation In the 
chronic stage of dislocation excision of the 
distal ^ inch of the clavicle lias recently 
been advocated by Gurd'* and Mumford’ 
and has given excellent results 

Sternoclavicular Dislocation — Slcrno 
clavicular dislocation is much less common 
and consists of upward and anterior dis 
placement of the medial extrcmitv of the 
clavicle Reduction is easdv accomplished 
bv direct pressure on the clavicle but it is 
impossible to maintain the reduction bv nnv 
tvpe of external immobiliration or fixation 
If the dislocation is of snfBcient extent to 
produce disability or deformity surgical re 
pair of the supporting structures of the inner 
end of the clavicle is necessary Repair of 
the capsule of the sternoclavicular joint with 
wires or fascia across the joint between the 
clavicle and sternum is usuallv inadequate 
and recurrence of dislocation is common fol 
lowing such a reparative procedure Per 
haps the best method of repair of this dis 
location is by using a strip of fascia lata 
passed through or around the end of the 
clavicle just lateral to the sternoclavicular 
joint and passing around or under the frst 
nb The capsule can then he repaired in the 
usual manner The results of the operation 
have been good Excellent function is pos 
sible without reduction 


or THE SPINE 

DisJocation of the Sternum — ^Disloca 
lion of the sternum is rare the most fre- 
quent form being dislocation of the manu 
bnum forward or backward on the {gladiolus 
Reduction may be accomplished In inserting 
a corkscrew into the manubrium for trac 
tion vviUi a periosteal elcvatoi the frag 
meuts are levered into normal relations 

C CvMBELL 
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DISLOCATION OP THE SPINE 

Dislocations of vertebrae without dem 
onslrable fracture occur for the most part in 
the cervical spine ApproximattK 50 per 
cent are of the atlas on the axis because of 
the shallow facets their nearly horizontal 
surfaces and the normally wide range of mo 
tion between them Tliey arc caused bv falls 
diving accidents or such a trivial trauma as 
unguarded throwing of the head about to 
look over the shoulder* “ Non traumatic 
dislocations have occurred during the course 
of an infection of tl e respiratorv tract ” De 
structive lesions of Pott s disease and of os 
icoarthritis may produce secondary luxa 
tions 

Tile usual type of dislocation is unilateral 
one lateral mass rotating anteriorly until its 
articular process «)jj}s bevond the undcrlv 
mg facet and falls into the intervertebral 
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notch Here it is locked agimst the tnlerior 
face of the superior articular process of the 
undcrKing \erUbra (I ig 418 a) ^^lth in 
complete rolara subliixation the articular 
process catches on the facet of the nert 
lower vertebra before jumping the crest 
(Fig 418 b) \\ith bilateral dislocation if 
complete the bodv slides forward and up 
ward on each side until the processes drop 
into the mter%ertcbral notches A^ilh incom 
plete dislocation the bod\ slips forward un 
til the articular processes catch on the sur 
faces of the tinderhing facets The subhixa 
tion IS then maintained b\ the weight of the 
head Posterior dislocation of a cephalad 
vertebra is umi«nal It must of neeessits be 


tune and eliminates the useless application 
of a cast in a case of unreduced dislocation 
Clinical examination reveals malalignment 
and restricted movements In bilateral di« 
placements the head is carried forward with 
the chin at a normal level or aculclv flexed 
on the chest depending on the completeness 
of the dislocation In unilateral luxation 
then: is a WTyneck with the chin turned 
awaj from the side on which the disloca 
tion IS located If the articular process has 
dropped into tlie intervertebral notch (he 
head is lateralh flexed toward the shoiiller 
of the same side If the articular process ha 
caught on the crest of the facet llic hca I 
will be latcrallv flexed awav from the si le 



P's 418— Afcuratcl retouclel sms of rolflr> dslocaboos of lie neck both of vl cl were sucrrwf'JI 

reduced later it trlicidar process of Ihe fiftl vertebra locked m It e intcnertebral nolch of the s ith 'crlelr# 

b articular process of the fifth vertebra caught on the crest of the underbing facet of the s vth vertebra 


accompanied by laceration of the inter 
articular ligaments or fracture of the pedi 
cles of the vertebra above and the manipu 
lation must be planned accordinglv 

Diagnosis — Itoutine x rav pictures care 
fullv taken and interpreted will show the 
dislocation in the majonlj of cases Addi 
tiona! oblique or posterolateral views mav 
be neecssarv to show facets and processes 
The lamiiiagraph^ * has added much to the 
accuraev of diaj^nosis m the difTicuU region 
of the upper three cervical vertebrae In 
certain milder siibhixalinns or vertebral 
locks the surgeon must rclv on the phvsi 
cal findings and the historv (Ic«pite incon 
elusive X rav films Fluoroscopic control dur 
ing reduction of a severe dislocation saves 


of injurj Rotation of the head is possthi 
awav from the dislocation but slops diorl 
when an effort is made to turn toward Up 
luxation Discomfort is present but is not 
necessarih sev ere 

Transection of the spinal cord or ai ' 
lesser degree of damage to the cord or spimi 
nerves mav result Such damages even coni 
plclc paraplegia mav be due to edema or 
hemorrhage rather than laceration and ne 
cessilale prompt reduction Neurological 
findings are scant in some cases Ilovrevcr 
sudden death has followed an inadvcrten 
movement davs or weeks later m uiircd lec* 
cases even when the case Jiad been ncuro 
logicallv svmptomless , 

Treatment —Closed reduction is 
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mcUiod of choice The concensus of modern 
opinion IS that Inmiiu-clomN is rareli it 
e\er indicated as llic trintmcnl for displace 
moiit or tilt accoinpanN ing ner\ i nyiints * “ 
At best opin operation rtlic\c'. otiK the 
I>osttn<ir prc'snrt uJiilc anterior nn^lm;r of 
the cord continues Vflcr reduction if pres 
sure on the cord persists lanuneclomj 
should be considcml 1 or closwl reduction 
the operator must hn\t a M\i(l imnlal pic 
lure of the exact pathologic coiuhtion pres 
cut and the change Milh each succcssnc 
step of the manipulation Rrproihicing the 
displaccnicnt on an articulated skeleton 
prenth hrlp'« \ i«iiah?ation of the problem 
and its solution Tf reduction is not com 
jifefe a sccomf tiTorf or c\en rcpea(c<f ma 
nipulatious ma\ be required 

nitons" method Is espetialK applicable 
to unilateral dislocations llie operator 
stands at the head of the table su|)porliup 
the pnlieiil& Jiead ami mrk as ihc\ arc 
drawn bc\ond the end of the tabic One 
hand is placed alongsule the head on ihc 
displacotl side The other hand is cuppetl «n 
der the chin from the opposite side The chin 
i-i rotated n«a\ from iJie dislocation iin 
locking It The htcl of the cupped Innd is 
used as a fulcrum while the lieu! is next 
hteralK flexed awns from Ihi dislocation 
until the nrlicuhr process is lifted abosc the 
Imni block ^^lth lateral flexion still main 
tamed the head is slowls and flnnU rolatctl 
back lowanl the di'Ioealion and besom! nor 
Dial range until full correction has been sc 
cured tJsualK a definite click is palpable 
and ainhblc as Uic process clears the ob 
strui-tion Tilt head is then hsperexlcndcil 
and lateral flcMon ri leased 

TaNlorB’” lichnic is safer for a bilateral 
displacement and m a case m which friiLliirc 
eomphcalions arc suspected The head sling 
on the patient is attached to a belt alioiit 
the operators waist for triclion Counter 
traction is secured b\ shoulder straps on the 
patient held b\ assistants Traction is main 
tamed for file or ten minutes until the neck 
muscles have relaxed and the articular 
processes ha\c been lifted from the Jock 
The neck is then hiperexlemltil oicr the 
end of the table while the operator uses his 
hands to manciner the icrtebrac into line 
Traction ma\ be continued during Ibc ap 
plication of the cast if indicated 
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After reduction the neck must be kept in 
hjpcrcxlcnsion so that the articular pro 
cessts will be thorou^hlv seated in proper 
position during healing of the damaged 
joint capsiiUs lledislocalion easilj occurs if 
the patient drops his chin before the repair 
has been complitcd or if the lacerated pos 
tenor ligaments have been distracted bv 
prolongerJ traction* The most effective im 
inobilirnliaii is a plaster of pans cuirass from 
the lop of the head to tlic lower rib margin 
Skclclnl traction b\ tongs or wire through 
the outer table of the skull is reserved for 
cases comphcitcxl In fractures of the jaw or 
extensive head injuries® Stvcrc dislocations 
and those complicated 1)\ a lap c of time 
require the wearing of a plaster cuirass for 
at least six weeks It mav then be replaced 
bv a celluloid collar to be worn over a pe 
nod vnrving from three months to a venr 
A collar has the advantage of being remov 
able for plivsnul thcrapv In ver> mild siil) 
luxations a Thomas collar worn for three 
weeks will give adequate protection from 
unexpected jars and will hold the chin suf 
flcientlv higli Should a dislocation recur 
several limes despite complete ndiirtion and 
prolonged immobilirolion some form of 
operative fixation will be required” 

In some recent casts riduction max be 
obtained without anesthesia In all others 
general anesthesia results m a better rcdiit 
lion ether being used when full relaxation 
IS desiret! ^Nilli tlie patient under full ants 
thesia a dislocation of manv months stand 
ing has been succcssfullv redueod bj closed 
matiipulation ® 

Actual dislocations of the thorax and 
lumbar spine occur as the result of severe 
frvclures Siibluxations or disalignments m 
the lumbosacral and sacroiliac articulntionv 
constitute a large and important field for 
careful consideration (Sec the chapter on 
Painful Affections of the Lower Back ) 

Theodore P Brookes 
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DISLOCATION AT THE ELBOW 

Anatomical Considerations — ^Die honv prom- 
inences at the elbow are the olecranon the l«o ept 
rondvies the siipraeoodvlar nd*^ the head of the 
radios the lower portion of the humerus antenorlv and 
tl e coronoid process of the ulna felt in front of the 
joint (Chiene) The olecranon projects posteriorly 
and IS felt plainly ercept in ertreoie ertension of the 
arm The trochlear surface has a dowoirard and mnard 
incl notion ultcli makes its outer portion higher than 
ita inner one The radiohumeral joinC on the other 
I and presenta a horizontal Tine Tl ese tiro facts tend 
to explain the greater prevalence of eitemsi lateral 
dislocation oier internal lateral ones From the oh- 
lf|nity of the joint surfaces is produced the “camong 
angle” In seniifi«non the external condvie is easily 
seen in acute flexion the radial head h dcs it The 
relation of the honv points is shown in figure 4IU In 
ciutshm nad in xnany womm and some roco. the elbow 
joint perm Is the forearm to be extended besond the 
straight Tne of the humerus on account of tbe re!a 
tirclv siTjaJ] beak of the oJerranon This »s one rra.son 
whi posterior distocal on here is more common m 
women and children The elbow is a true h n^e joint 
and owes its strength mainh to its bony confonaalnm 

Types and Frequency — In the order of 
frequenev elbow di^locAtions follow IhoM? of 
the shoulder and the fingers Thex are com 
moncst in miles about four to one In chil 
dren the condition is much more common 
than IS dislocalion of the shoulder Tbe dif 
fcrenl forms of dislocation arc numerous for 
the two bones of the forearm max be djs 
placed together m anx one of the four pnnci 
pal directions or each max take a different 
direction or cither mav be dislocated while 
the other remains in place The number of 
forms IS further increased when distinction 


IS made between complete and incomplete 
degrees Owing to limileel space, onlx the 
more common xanetics will be discu'«cd in 
detail 

Posterior dislocation, the forearm bones 
being displaced backward at tlie elbow, is 
tbe commonest dislocation in this region 
(Fig 420). 

Etiology — ^The usual cause is a fall on the 
outstretched hand aritb the elbow in esten 
‘‘ion and the limb m semi abduction The 
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Fig 419 — Po^tenor news of the bones of tbe elbo* 
joint 1 In right an^Ieil flexion B !n full nortna! e* 
teosiOD Note that m extension the tip of tbe olemneo 
approaches the internal condyle * 

luvation IS caused at times when the arin • 
forced forxvard and the forearm forced hack 
ward as max occur in football and wre^tfinn 
or when the arm is caught between two ob- 
jects moxmg in oppoxile directions 

^yrtiptoms — ^Therc la markcrl deformitr 
The olecranon is more prominent pos 
tenorlv Tlie coronoid procc s and the hcai 
of the radius lie posterior to the liutnen 
• FI a-soD Fractures of Ihe flunirnw Ra<j3» 

1*100,0 Applelon-Crntiuy Co, Pnhr»lcrs 
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articuliition Ihe ]oml is held in riE-id «cmi 
llexion, (.he forearm is iisvnltv pronatcil and 
apjicars shorter than normal an imprtvMon 
(hit lo the fullness in Iht antecubital spict 
Tilt forearm cannot bt cotnpltleK flexed 
The normal mlcrrcJation of the elbow In 
ntiglc ’ i c the lines beta ecu tin. olecranon 
ni»i the comUks ami btlann the comUles 

IS <le^t^ovc(l In thin ptr'ons sem ••cHm flfttr 
the injtirv, a dccideil holloa is noted on tacli 
suit of the Inctps tcmlon In addition to a 
laceration of the Iii’anunts there is lacera 
tjon of the brachialis anticns imisclc ahich 
IS often stripped up from the anttrior sut 
face of the liumcrns as a til as from the 
coroiioid and tlic shaft of the ulna sonic 
lunCN aitli associated fmclnre of this process 



Fig t^O— Poilrnor if«Ioentan o( the rnliua and olna 
nrarb aUa^' 
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ollitr tpiconiUIe is intact ailh the hnmtrus 
and the other moxes ailh the foriarm 
Treatmrtit — Ikxlnclion is tvlninth *mi 
p!c in tarl> casts If the patient sun 
aitliin u fca siauimU or momtnls aflir the 
dislocation simph tnahmg (rartuni on the 
forearm rcsiills m rciMi-iliun If thi pati nl 
IS a child pi ict Imn snpmt on a table fltx 
the arm to the sirticil po-ition f.nsp the 
loner end of the hnmcriis ailh mltrlocktal 
lingcn> antirifirU and with the thumbs 
plaetd apamsl the promim.nt olecranon pusli 
fornard Irltinp llu forcarin fall forannl into 
the flcxid position llu more usual imthod 
is moikrato extension doananrd ml true 
lion oil till foriarm ailli roijnJtr Irnlion 
on the arm m a backaard dirtclum Tins is 



Nolp nIsH Ihr f»Umal Utrral it »j brrTurnl. al fJ« 
«»i'U 
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After se^en d‘x>s the dressing is removed 
and gentle restricted passive motion or 
preferablj active motion through from IS 
to 25 degrees is indulged m everv second 
dav At the end of four weeks during which 
time the elbow has been graduallv brought 
to a right angle all restraint is removed 
and light stretching and flexion are per 
formed 

The prognosis is favorable in children and 
usuallv also in adults Complete extension 
IS the last motion to be perfected often 
months will elapse before the joint will ex 
tend complcteh One must have patience 
and not force matters 
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St/mptoms — ^In complete dislocations the 
forearm parallels the humerus but being (h« 
placed extcrnallv the forearm bones are pos 
tenor and lateral to the articular surface of 
the humerus In external lateral dislocation 
the internal condjle is prominent and tie 
forearm is usiiallj pronated In internal hi 
eral displacement the forearm is usiiallj 
supinated and the external condvlc is mo I 
prominent The usual pain swelling rigid 
ilj and loss of function result The displace 
ment is usuallj incomplete 

Treatment — Reduction b\ direct traction 
on the forearm with lateral finger and th imt 
pressure and manipulation is successful Tlii< 



A B 

Fg 4'*l^DnRTnni showing the reUlon of the boDy parts of the elbo \ e erf laleroll 1 RrH 
pos ton n acuUl flexed pos tion \ote the retail e pos Uoo of U e condj le an I tl e 1 p ot U e olecranon in 
each • 


A V erj distressing and not uncommon 
complication or sequela is mjositis ossificans 
or ossifvmg hematoma which occurs in the 
anlcciihital space and frequcntlj causes a 
much crippled elbow 

Lateral dislocation m the majoritv of 
casts is backward ns well as lateral The out 
ward vanetj is the more common and is 
usuallv incomplete and associated with a 
sprain fracture of the external epicondvic 
(Fig 4»0) 

Etiology — Lateral dislocation of both 
bones of the forearm usuallv follows a fall 
on the hand while the arm is extended It 
mav be due also to forcible abduction or 
adduction of the forearm 


dislocation if associated with fracture a* h 
usuallv the case easily results m recurrence 
Forward dislocation rarelj occurs nnl is 
almost invariabh associated with frncliire 
of the olecranon or fracture of the humerus 
vrhich permits the forward dispHcemenl It 
IS almost alwajs due to a fall on the flcxiMl 
elbow 

Symptoms — ^Tlic elbow usuallv swell 
rapidlv and exlciisivelv The humerus can 
be felt postenorlv except when the olecranon 
IS fractured , 

Treatment — Reduction is nccompliyw 
b\ traction on the forearm m the line of ' ^ 
•Fli^n Fraetures of thf JTnmcru« Ha ! w 
Ulna D \ppleton-Onlurv Co Tuhl I<ts 
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deformitv lo^jelher vulh pressure bicknard 
in the ‘intecubital fossi Mhen the condition 
js ossociatcd uith fnctiirc of the olecnnon 
fitation in the e'ctendcd position is ncces<tary 
for ‘ipproximitJon of the fragments or open 
reduction for the same reason 

The jirognosts of obtaining a well func 
tioning joint should be \erj guarded for 
this fracture dislocation occurs in adults 

Diaergenl Dislocation —There are two 
t\pes of dnergent dislocation of the bones 
of the forearm (a) anteroposterior m which 
the ulna passes up and behind and the radius 
m front of the humerus and of which few 
cases are reported fb) the transserse type 
in which the radius passes to the outer and 
the ulna to the inner side of the humerus 
The cause is a fall on the outstretched hand 
with the elbow in extreme extension Reduc 
tion IS accomplished bj traction and man 
ipulation in h\ perextension replacing the 
ulna first the radius is then easils adjusted 
ba finger pressure The prognosis is guarded 
di pending on the se\eritv of the causative 
trauma 

Dislocation of the ulna occurs rarelv 
Cases representing three t\pcs have been 
reported forward backward and inward 
Backward dislocation is the most frequent 
and IS usunlh incomplete A cubitus \ants 
exists The radius is m place the olecranon 
i» posterior and prominent and the forearm 
IS in the pronaled position Reduction is 
accomplished bv overextension and traction 
Tixalion m the acute position is the treat 
mcnl of choice 

Dislocation of the radius is not an mfre 
qiienl condition but is usuallv associated 
with a fracture of the upper third of the 
ulna The dislocation is anterior in the ma 
jontj of cases but it mav be lateral or 
backward The injury is usuallv the result 
of a fall or hea\> blow on the ulnar side of 
the forearm in pronation 

Syiwptoms — The head of the radius is 
usually felt anterior and somewhat mesial 
to Us usual position There is a depression 
beneath the lateral ‘ radial dimple below 
the capitellum If the dislocation is of the 
posterior tape the head is felt posterior and 
the forearm is deflected to the radial side 
and pronaled \ cubitus valgus is present 
In the anterior dislocation the forearm is 
sbghtlv flexed but this flexion cannot be 


augmented bciond a right angle All mo 
tions arc painful and limited In old cases 
the dispheemenl mav be verv pronounced 
Trealmcnt — ^Reduction is best accom 
plished Kith the foreirm partially flexed bv 
traction and rotation at the same time 
making outward and backward pressure 
against the head Reposition offers no difli 
cutties in the absence of fractures of the 
head itself Maintaining the reduction is 
diflicult at times cspecialiv when there is a 
complicabng fracture Dressing on an m 
tcrnal or preferabU a rulton splint usuallv 
suffices If these measures fail fixation in 
acute flexion is indicated 

In children the condition not mfrcquentlv 
IS unrecognized In voting children from four 
to SIX vears of age a subluxation or piilleii 
elbow occurs (hlalgaignes subluxation) 
The usual historj is that the child was lifted 
or jcrkwl b> the hand to prevent its falling 
in going up a stnirwav or attempting to step 
up on a curb The child will not use the 
arm and it hangs from the shoulder in slight 
adduction and internal rotation All motion 
of the forearm cspcciallv supination is re 
sented There is tenderness and often a 
slight depression mav be observed over the 
head of the radius Reduction is casilj ob 
lamed bj supination and outward pressure 
on the subluxated head \ sharp click an 
nounccs the reposition The child will then 
use the arm frcclj 'Uith the possible oxcep 
lion of a simg for a day or so no dressing is 
neccssarj The results are excellent If the 
condition is imrcco^niztd the child will fre 
quenlly have a good elbow but with a very 
mov iblc radius at the elbow 
Dislocation of the Radius with Ulnar 
Fracture — ^The writers have collected re 
ports of fortv four fractures of the upper 
third of the ulna In eight of these tin radius 
was dislocated in seven anteriorK This 
combincvl injurv usuallv results from direct 
violence such ns a blow on the ulnar side 
of the forearm a fall or more commonh a 
blow on the forearm flexed and raised over 
the head to protect it from ^nJt^r^ It is 
called a parrv fracture (I ig 422) The 
diagnosis is easih made 

Trealment — The dislocation should be 
reduced first bv traction rotation and out 
ward pressure on Uie head \ftcr reduction 
of the radius if the fracture of the ulna is 
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slill unreduced, the forearm is flexed and cx- 
ternal!> rotated This uses the radius as a 
lc^e^ arjainst the hiimtrus and with traction 
lends to reduce the ulnar frapnicnls. If this 
position results in a rcdislocation. as it often 
does, a trial may be made «ith the forearm 
fixed at a right angle at the elbow. If this 
fails, it has been found that traction in the 
extended position on a Thomas arm splint 
for two weeks frequentK maintains the two 



Fie W't — rrarture of Ihe upper Ihint of tlw »hiifl 
nf llip tilni tncrllier with nnteriof ili^location cf llie 
Jipail of llie radius* 


reiltnlion- Some surgeons treat these cases 
in acute flexion after reduction If Tcdiirtion 
of either w loit, an open operation on the 
nina should be performed. The after-care 
is maintained for two weeks, during wliicli 
time only slight rotation is pcrformetl Tlie 
limb is treated as in cases of fmeture. 

Prognovt . — The prognosis is only guard- 
edly favotaWe. as sulduxntion of the Tadins 
•tlinvn Fracturrs of Iho Tliinwrus Radius end 
Vina, D Applrlon-Centtir\ Co I’lit Ii«hm 


or non-union or si'cous union of the ulna in 
a bowcil position often occurs. 

After-Treatment — In all uiicomphealai 
luxations of the elbow, rest but not absoluti, 
fixation should be maintained for from tivo 
to three weeks, depending on the age of the 
patient. Fixation for a period of ten dijs 
in the right angled (rarely acute angledj 
{Msition is indicated, together with a few 
degrees of motion after the ten dajs After 
two to three weeks no dressing is usctl, iin- 
l«ss possibly a sling is needed to prevent 
overextension. 

In luxation of the elbow in youth the 
prognosis is favorable, but it must be 
guarded in older patients Lo>s of molirtn. 
especiJvUy in flexion, is sometimes encoun- 
tered Aljosilis ossificans and ischemic mus- 
cular atrophy are occasion.il complicnliont 
Nerve injuries occur uncommonly. 

“Old Dislocations.” — In view of the state- 
ment made elsewhere that a di<>location of 
the elbow “grows old” early, frequentiv in 
ten days In thildren and two weeks ia 
adults, it behooves the surgeon to s-rn.v all 
injured elbows in order to prevent an over* 
sight, for. ns n rule, an old dislocation of 
the elbow cannot be redueed b> clo*(,sl 
manipulation after the period mrnlioncd 
The p.ilhologic condition is changed bj the 
dexelopTncnt of ossifying hematoma and 
connective tissue deposit filling the joint 
spaces, plus bone fragments. These jinvcnt 
reposition In such cases arlhrotoniv m'l'l 
he performed as soon as the condition is 
recognized. In jonfh the resu/t usnsV} 
good, but in adults functional results are 
much less favorable. 

Congenital dislocations, according to 
Sltni«on. are rare, and many of the cn«ri 
reported could well have occiirrcil after 
iiirtli. even though several were hililcral m 
character. Those associated with the nh'cnr** 
of parts of the ulna or deficiency of the el- 
bow joint might well be congenital. Opera- 
tive treatment is usually indicated. 

Pathologic Dislocations. — A very »e'^ 
‘‘pathologic dislocations” have been 
The condition is so rare and «o ca»ilj 
nosed and treatment so iinsati'faetorj 
consideration of the lesion i' uiinecv*''’*’ 
here. ^ 

EumriKJ' L Fuv‘=ov. 

.Jruvx Joiixseiv. 


731 


D1SL0CATI0^S or THE CARPALS ETC 


DISLOCATIONS OF THE CARPALS, 
PHALANGES, PELVIS, COCCYX, 
HIP, KNEE AND ANKLE 

Dislocations of the Carpals —There are 
three common tvpcs of dislocntjons of the 
carp*!!? all associated with dislocnlion of the 
Semilunar bone (1) dislocations of the 
semilunar bone for\\ard (9) dislocations of 
the semilunar bone forward \nth fnettire 
of the carpal scaphoid and (3) dislocation 
of the second row of carpal bones backward 
upon the semilunar bone (Iranscarpal dis 
locations) 


lack of motion stilTnese much limitation 
of U50 of the fingers and considerable pam 
arc noted Sometimes pressure of the setm 
lunar bone on the median ncr>e remits in 
tingling and numbness o^er its distribution 
ID the hand 

Diagnosis — ^Thc following findings cslab 
hsh the diagnosis a swollen wrist twice the 
anteroposterior thickness a prominence on 
the front of the w n f a diminution of all mo 
tion and pam on effort to move the wrist 
Roentgenograms in the lateral \ii\v show 
foiasard displacement of tin semilunar bom 
With the articulating cup pointing forward 



Fjff Mrllod of rcituong an anlexor «I lorolon of tl e ser linar Iwnc b\ on 

P g -S'* » —Leather wnsllel for support of the »mt dunng ron^alosirncc 


Etiology — A great niajorits of these in 
juries arc tlic result of a fall on the extended 
hand llie hand is pushed aiolcntlj back 
ward and the semilunar Iionc pops l^orward 
Vlien tile hand is then returned to its nor 
m d position the semilunar bone remains 
forward out of place the distal articular sur 
face facing fonvard or the semilunar re- 
mains in the normal position and the os 
magnum is displaced dor«al to il Usuallj 
llierc IS fracture of the scaphoid 
St/mpfoms— The patient beliocs he has 
ouh a sprameil wrist and nja\ conlmtie lo 
work for hours or c\cn for da\s Swelling 


(Fig 42J> In tjpc 3 the os magnum i-, 
dorsal to the semilunar which has remained 
in normal relation to the lower end of the 
radius Roentgenograms made of the normal 
wrist in two positions are \cr> helpful 
TVenlmenf — RetUiclion is ncccssarv c\cn 
if the dislocation has been unrecognized for 
da>s Tilt, writer has succcs<sfull\ rcthiccd a 
fracture that was four weeks old 

Under complete anesthesia with the trat 
tion to the hand the wrj>t is liciil backward 
hs perextended so that the opening through 
which the semilunar was displaced is re 
ojicncfl and the stnuliinar bone is tlun 
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puslicd from the front back^-xrd into its 
noriml position between the ndiiis and o> 
magnum (1 ig 424) Reduction is a m \tUr 



Rg 42<J — Melacftrpciphfttanstal dislocation tl td 
degree 

of jiul! push and bend The results of the 
reduction arc then checked b\ roentgeno 
grams A compression bandage is applied to 



Fir — Iwton for f sal on of « il ilocalion of tie 

melarnrivil will a itm I Ini pla«!cr tpfnl 

alias tlie swtllmg or an nntirojjosttrior 
plaster is nioldid to the wri't 

Ollur dislocations of tiu carpalt are 
trcattdbi similar mam liters After tindaa^ 


or two weeks of rest, active motion mav Ic 
begun supplemented b\ massage If then 
arc associated fractures particularK oI lU 
scaphoid longer fi'cation (ten to twiln 
weeks) 15 desirable A leather WTistlet («t«l 
reinforced) holding the wrist in subdorsi 
flexion mav be useful iiv returning the pa 
ticnl to work (Fig 42o) If redtielion fails 
an open operation maj reduce the di located 
bone b\ leverage IlareK la removal of the 
lx>nc neccssnrv Results obtained at the Mas 
sachiiselts General Hospital 

1 Dislocation of the semilunar bone for 

ward 

Treated bv manipulation 
Good economic functional and anat 
omical results 

2 Di«locition of the semilunar bone and 

fracture of the scaphoid 
Treated b\ manipuhition 
Prolonged fixation (t"the weeks) 
Good results 

3 Unncogni7cd dislocation of the “mu 

lunar bone and fracture of the 
scaphoid 

Two operations on one man 
Rad results Stiff and pamfid vrti t 
Dislocations of the Mctacarpophalan 
goal Joint — Dislocation of the melacar}»o 
phalangeal joint of the thumb is the most 
common dislocation (Fig 42(>) 
rtiolog ^) — Forcible livperexlen<ion of Ihe 
thumb causes the dislocation 
Paihotogy — T«accralion of the joint ra|H 
swle wsinlK antenorK occurs The project 
ing metacarpal head becomes cutaiu.lcd with 
the long flexor tendon or between the 
licaels of the fievor brevis |>olhcis 

Symptom* — ^Thcrc is deformitj of the 
finger with the jiroximnl plialuix di«pIaCo! 
backward and lack of function 

Trratmint —The thumb is hvpercstcnded 
and llie base of the phalanx is pii«l ed up 
vvartl and forward and rocked from *i Ic t” 
side to di encage tlie tendons winch arc 
loekid about the neck of the iiictftrarp.a 
l>ont Traction is of no vnliit as it tichlcni 
the grasp of the tendons nlioiit the metacar 
pal head After reduction a plaster 
splint IS put on tIu llnimb m tl ' 

[KiMlion (Hg 127) It should le extcnJ« 

from the wrist to the tip of the thumb nA» 
(|x>>ition of grasji) \ctnc motion mav 
Ix^un nftcr one week If reiliiction i» u” 



IXTRAPELMC 

possible open operation must be enmed out 
The joint cipsule is opened throiith n pos 
tenor incision and the tendons are pushed 
aside from the neck of the metacarpal bone 

Similar disloeations maj occur in the 
metacarpophalangeal joint of the middle and 
httle fingers Difficulties niai be encoun 
lered m a like manner m reduction and 
here again surgical operation ma\ be neccs 
*5ar\ Open reduction should be cameil out 
as soon as the hand can be properh pre 
pared for incision since dclaa jcsulls jn a 
stiff joint 

lUsiills obtained at is^achiisctts Gen 
eral Hospital 

1 Immediate reduction (closed or open) 

Good results 

2 Dehatd open reduction (closed im 

posable) 

Bad anatomical result poor func 
tiorial result (stiff joint) 

Dislocations of the Phalanges —Tht 
\ irious phalanges of the hand niav be dis 
located ui anj direction but usualK the dis 
location IS forward or backward It is often 
complicated b> a small chip fracture The 
didocation is easily reduced under local 
block ancstliesia and tiie finger held m place 
1)\ a simple splint or traction 

I uxation of the distal jomt is common 
This is usualh associated with a drop of the 
distal phalanx and is called n baseball ffn 
per In baseball finger there is a rupture 
of the distal portion of the extensor tendon 
The finger mac he sphnled m hj'pcrcxtcn 
f£^ Jia »eei5 (See s^ctwj xu? JJupfure 
of Tendons ) 

Dislocations of the phalanges of tlie fool 
occur frequently and are usually associated 
with much swelling of the joint The\ are 
easily reduced and held in place with a sim 
pie molded plaster splint or adhesne strap 
ping 

Pathology — An evulsion of the extensor 
tendon from the back of the terminal 
phalanx 

Treatment — An anterior splint is mam 
lamed for from four to six weeks If it is 
applied immediateH it is usually effective 
If not the result is a dropped finger and 
failure of the voluritarv evlcnsion of the dis 
tal phalanx Late efforts to correct this dc 
formitv bj splint or surgical operation 
usually fail 
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Dislocations of the Pelv is —These arc 
verj rare except when associated with frac 
ture and either follow severe falls or arc 
associated with childbirth (See section on 
Fractures of the Pelvis ) 

Pathology — ^The dislocation is caused bj 
the tearing of the ligaments at the symphv 
SIS pubis with relaxation of the ligaments of 
the sacroiliac joint 

Symptoms — ^Pam is felt on walking on 
motion of the pelvis and on extreme flexing 
of the thigh Separation of the svmphvsis 
IS palpable 

Diagnosis — diagnosis is casiK made 
Roentgenograms show the separation and 
rising up of one pubic bone from its fellow 
Prognosis depends on the extent of the 
mjurv to the contents of the pelvis that i 
the bladder ureters and sometimes the rcc 
turn The re^-ults m a case of simple ilisloca 
lion are good 

Treatment — The mlra abdominal injurv 
requires rest in bed and fixation of the pelv is 
with a pelvic belt until Hit ligaments are 
healed Sometimes traction on the leg with 
adhesive plaster is necessary to bring the 
svmphvsis into alignment The patient usu 
alls can vraR after from ten to twthe weeks 
In cases of severe dislocation of the pelvis 
skeletal traction is necessary for redi ctioii 
Intrapelvic Dislocations (See section on 
Fractures of the Pelvis) — Intrapelvie dis 
locations of the bead of the femur with frnc 
lure of the acetabulum follow severe falls 
dircctlv on the hip The head of the femur 
3 $ iJwicjo Jjhrtiugb the acetabulum and im 
pacted in the pelvis 

Pathology — ^The fractured acetabulum 
opens and permits the passage of the fern 
oral head into the pelvis 

Symptoms — There is little motion of the 
hip and relativclr little pain The leg mcas 
urcs about V/ inches shorter tlian the other 
leg Palpation of the hip shows a dcpre-><ion 
in the region of the great trochanter 
Treatment — It is often difficult to extract 
the head from tl e pelvi* but it can iisualK 
be accomplished by gcnlh prolonged man 
jpiiintion Traction with the leg m cxlreim. 
abduction will effect reduction in sonic 
cases Thereafter the leg must bp kept m 
extreme abduction to prevent recurrence of 
the dislocation until a new acetnhufar cav ity 
reforms Usually there is some redislocation 



7J4 


DISLOCATIONS 


of the held because the new sochtt is not 
strong IIowc%cr the end rtsiiU is econom 
icall\ good but oiil\ fur functionalK and 
poor imlomicilK 

Recenth then Ins been 'omt. opcrilnc 
work done on the pels is m an effort to rt 
store lilt friclurcd icttibuhim — icttibiilo 
plist\ but the results have not been satis 
factorj 

Dislocations of the Cocej'x — These in 
juries ire most common m women ind mij 
follow pas'^age of the infant s head during 
childbirth or sometimes follow direct blows 
over the cocevx Clinicillv fii'ipliccmtnts of 
the coccv\ irt inilomical variations or are 
issocntcd with fricturc A true dislocilion 
IS rirclv seen 

Pathology — Displiccment of the cocevx 
IS usuillv upward 

St/mplom^ — \ great deni of local pain 
and discomfort results and unfortimatelv no 
method of Ircalmcnl and no position gives 
anv considerable relief The patient seems 
to suffer considerable pain at all limes c\ 
cept when standing up or suimg up on a 
Iiigh stool 

Diagnosii ^Vtlxcn an examination of tin 
rectum is made with the finger, the disloca 
tion can be palpated nocntgcnograpluc 
diagnosis is difficult because of the numcr 
ous anatomical variations found 

Treatment — \ true dislocation can be rt 
diiced by the finger m the rectum Rarclv 
is surgical intervention ncccssarv 

Dislocations of the Hip — The hip joint 
is strong and has a wide range of motion 
The head projects into a deep acctabuliiin 
and IS held in place bv strong ligaments the 
stroiigesl being the anterior Y sliapcd liga 
ment of Bigelow The muscles about the hip 
are powerful The landmarks arc the gnat 
trochanter the anterior superior spine the 
lubcrosilv of the ischium and the head of 
tin femur Dislocation of the hip is UMiallv 
an mjtirv of a mi<hllc aged person and is 
five times more frequent in malts than in 
females In cliildrcii the cpiplivsi-, la sepa 
rated, in clderlv persons the neck of the 
ftiniir IS fnctiired 

I- holofjy — Dhlocalions of the hip result 
from falls or injuries which occur when the 
thigh IS flcxcti The mjurv is uncommon but 
crippling if not recognized 

Pathology —The luad of the femur is 


twisted out of the acelahnlum and the m 
tenor part of the capsule is torn fhe brad 
leaves the joint through this tear the \ 
shaped ligament of Bigelow acting as a fiil 
crpm and comes to rest either m hack (pc 
tenor dislocation) or m front (anterior) of 
the joint — rarclv above or below (Iig 4 ^ 1 ,^ 
PosTEiiiou DisLoevTioNb — Symptoms — 
The thigh is adductcvl and intcriullv ro- 
tated the knee is bent so that the inside of 
the foot rests on the opposite mstep The 
great trochanter is pushed upward Tie 
head of the femur can sometimes be pa! 
pilc<l in back of the gnat trochanter and 
moves with it There is little motion of the 
hip Ihe patient is unable to stand on the 


rig -t’S— a Itstrnor I str>nt oti of tl e li p 6 * 
tenor (I sloratioa of Ike tup 

leg Rocnlgcnographic examination shows 
that the head of the femur is out of the are* 
tabulum There is apparent «liortining The 
sciatic nerve mav be injured when an rfTorl 
IS being made to reduce the dislocation 
Treatment — \!lis method The |«ticit 
under complete anesthesia lies on the fio”* 
The dislocation is rcdiiceil bv reversing the 
path of dislocation using llu ^ sliapetl he's 
ment of Bigelow ns a fiilcrnm The ankle 
grasped m one hand lh( otlur lian 1 
clenched the forearm is pheeil umler ll^ 
patient’s ncxtxl knee and the ll igh 
(Iig 420) Tins brings the head of the 
femur down A motion i« made a' lhoo~ > 
lifting the patit nl from the floor Thi' • 
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Iho head to the edge of the acetabulum The The rotation clears the head of the capsule 
Jeg IS then rotated mnard lifted again and muscle, a e"scls and tiers cs 



fie 4 S 9 — Sbontng Uie grip used lo the wduebon of a dislocated hip 



1"(5 430 — Itificlow ffielhotl of reduction of a posterior dulorniion of the hip tCollon) a Tlie lliiEh U 
flexotl nnd p-nllv lifted «n mliiuetion with llie leg in flnum. b the IhiRh is roUtnl intrnnl (foot outward) 
C the llnah is odilucled and rotated upward d the thigh li abducted f the thich is loUtrd oulwanl (foot 
inward). / the leg is cxtcndeil Tins ts done with a sweeping circular motion without force In tlie iriagram 
(he bcavi arrow indicatM iJie scrjurncc of positions 


then extended If the hend doc’t not pits in Higelow nictliml The tluch H flexed 
the Ics IS rotated otitwnrd nnd hfted aeiin penth h/fecl in addiirlion ndh t)ie le/j in 
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flexion rotftlwl inNsnrti (fool oulvrntd) ad* 
<Uiclc<l rolxltil tipwinl nliduclctl rolalcd 
oijluwl (fool miiTTfl) atul extended This 
IS dnru w illi a so cepiiig tircuhr motion with 
out force (rijr 430) 

AxTFiuon Di'SLoceTioNS — Symptoms — ■ 
\nUrior drlocilions nre 'crv uncommon 
rcsnUins from inpincs which ciusc extreme 
xhduclion of the teg The hexd luisls out of 
the acetat iiliim tear** the lower part of the 
capsule and rotates forward The \ diaperl 
ligament h immjurtd The thigh is abducted 
and rotatid outward in txtcnsion Ihc head 
of llic femur max hi palpated m the groin 
htlow I’oviparl s li^ iment 

rniitiHuif — ^Uis mclliod The thigh is 
flexed and abducted An assistant places one 



1 le -IS] — \p( I r«l nn fit a ron prn.* nn I nn Inev to 
U c t.w.r \ C >. » 94, lA -isV. W-vw <l« i 

»l «•] IS Mrumt tipl tl^ «ill nn clastic tinnti’e 

hand m the groin ind piishe<< the bead oiit> 
w ird and backward wink tin -urgcoii lifts 
uiul adducts and finaUN cxltiuls the leg 
lligelow method Ihc lhi{,h i> Iihc<] 
li \id abdticteil rotated inward (foot out 
w ird) and ixlerided 

Proqtons — \fier reduction the patient 
•ihouhl be kept m bed for two weeks nsinll^ 
with till feet tied tn^itlur There is no rea 
son wh\ wemlit b inn. sluiiild not be begun 
aflir thru weeks ami contmutd with care 
the n nl is at tin iKittom of the capsule 
then IS no reason for recurrence in ordinary 
use of the hip 

Dislocations of the Knee — Dolocation 
if till kniT occurs \crx rarih Tb< writer 
Ins seen onh three eases The ihslomtton 


ma> be anterior or posterior 

httology — A fall on iht flexed knee causes 
the dislocation 

Diaynotu — The deformilj is ob\ious In 
nntenor dislocations the crest of the tibia is 
higher than the thigh in posterior disloca 
lions it is lower 

Treatment — ^llie dislocation is reduced 
bj gentle traction on tlic lower leg The 
bones usualU slip into place Sometinu's 
more manipulation is iicccssirx The muscle 
power of the thigh must be maintained 
through <\crci«c« 

t/frr 1 reatment — A plaster of pans sphnt 
should be worn for si\ to eight weeks and 
protection contimicd for some weeks there- 
after There has been considerable tearing 
of the cap ulc and one must expect «ome 
limitation of motion 

Dislocations of the Patella — fttohijy — 
These dislocations arc more common m 
woini-ti The\ arc associated with knock 
kiuts and max be caused bx direct injurx 
to the pitclia or stxcrc blows often being 
the result of a fall with the knees flexeel nnil 
adducted The displacement is alwaxs out 
xxnrd 

Pflt/ofogy— The ligaments and tendons 
about Ihc patella arc lorn 

Sym/doHM— The knee is flexed xvith pain 
and swelling The mlercoiidxlar fos«a is 
<mpt\ There is usualJx hcmorrliage into the 
joint and the patella can be palpated out 
Mde the condjlc 

Treatment — Under anesthesia the knee 
lx flexetl nnd the leg extended Compression 
dressings will reduce the hemorrhage min 
the joint ttrojjlix of the muscles of flu 
thigh max be nnniniizid bj e\erci>es before 
anil after operation 

Proynoris — So much injurx has been sii« 
tamed bx the ligaments tint recumiit ih« 
locations ire frcquenlK reported tspccnil' 
III childhood because of knock knees ami 
other anatomical londiltons Surgical inter 
xention max be required to direct the power 
of the quadriceps muscle toxrard the weight 
hearing line and to repair old tears m the 
capsule 

Dislocation*? of the Ankle (Sec section 
on 1 raelures almiit the \iiklc Joint) — I’rae 
licatlx all fractures of the nnkk haxe a«sn 
ciileil xxith them some degree of dislotalion 
The reduction of the fracture carries xvilh 


DISLOCATIONS OF THE ASTRAGALUS 


it the reduction of the dislocation. Uncom- 
plicated dblocations of the anUe are rare 
and occur only fonvard or backw.ird because 
of the depth of the ankle mortice. In pos- 
terior dislocations the lateral ligaments are 
lacerated, and the astragalus is forced back- 
ward bejond the tibia. Anterior dislocations 
are \ery rare. 

Diagnosis — The position of the foot read- 
ily indicates the diagnosis, which can be con- 
firmed by means of rocntgcnogr.ams 

Treatment . — In cases of posterior disloca- 


jnner side of both heels (Thomas licel 
inside being raked % inch and built fo 
74 inch. 

Dislocations of the Astragalus.— 
ogg . — These ifislocations result from 
or a twisting of the foot, iisnallj asso 
with considerable violence. The nstr: 
is partially or incompletely torn ont i 
sition A «/hastragalar di'.Iocation is 
rare but must be kept in mind for. 
occurs. It must be promptly rediieed ( 
open reduction (prompt) is neccss.ary 



lion the lower part of the leg is pushed back- 
ward and the heel forward In eases of an- 
terior dislocation this motion is re\crscd; 
the lower part of the leg is pusheil forward 
and the heel, backward Usually no difficulty 
is experienced in effecting a reduction. 

PrognosiH . — ^Thc foot should be kept in 
dorsilleNion at right angles to the leg from 
four to six weeks Early active motion with 
the cast in place is recommended. During 
convalesce nee the fool should be strapped 
in inversion. It is also well to build up the 


Diagnosis — ^Tlie articuhr surface ol 
astragalus is paliwble in«ide and in fro 
the ankle. There is much tension of the 
Roentgenograms are difficult to inle 
because of the tlislorlion of the bones 
dislocation is often compound, and the I 
supply of the Ixmcs is damaged. 

Trcaimciit — An attempt should be i 
to cfTcct reduction by manipulation 
spreading the joint on the si<lc of the li 
and pu'.hing the astragalus back into j: 
If closed reduction U imp<is«iblc. open t 
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ntion js necessary Excision of the hone goes 
jioor results Fusion of tno icljnccnt bones 
IS more satjsficlorj 

In cxscs of compoxind frnclnrc the joml 
should be denned nnd the bone replaced 
This ho\\c\cr is n dangerous procedure and 
in main eases imputation of the foot is 
necc sirj \ compression bind ii,e nnd plas 
ter splint ire applied and the protection of 
a splint IS needed for from six to tnehe 
w eeks 

Di^Iocilions of the Tarsometnlnreal 
Joints — One or more mctatarsils mn\ be 
dislocated lilcnHj on the Inrsil bones 


Dmgnous — HocntgcnOpripliic eximnn 
tion IS ncccss^^^ to demonstrate tl c lateral 
dispheement 

Treatmeni — If trcilcd enrlv a dislocation 
IS cns5 to reduce but difFtiiU to fix. because 
of the flatness of the joints Fixation m a 
molded pi ister of pans splint is somclimcb 
successful but it is iisualh nccessare to op 
crate nnd hold the dislocated bone m place 
with sutures or screws 
After Treatment — The foot must be sup- 
ported for two or three months 
The end results are usiiallv poor 

llFNny C JlAnm-E 


XIX. the head 


THE SCALP 

Anatomy — Tie «calp is romivsfd of f\e lavem 
Immcilntel^ bcncalli the slcm is a lajcr of SHbcutiiiws. 
oils fatly tissue made »p of smalt toliules of fat en 
tloicil b\ maos dense fibrous ban I unitint* the skiij 
ilosefy to tJe galea aponcurotcn Ilctween tie latiee 
and tl e pericranium is rather loose siibaponeurolie 
eoiinrctne tissue ‘Movement of the scalp on the skull 
IS m this loose tissue As the subeulineous t ssue it 
> er\ dense effusions collect in the 1 lose sul aponeurolie 
Ia)er and its close conncctinn mlii ll c pnlca dccressea 
iVe usual’ rcuhesjs ana' sn-cil'nR m silin imeci’ons file 
jikin contains many sebaceous glamb and »t is obslruc 
lion of these ghnds which causes the ntention cists 
(weiisl commonly Seen on the scalp Lsrg«.r Hood 
vessels and Ijropintcs are found m lie loose «“!>- 
Bjioncutotie tissue rommiiniraling by nay of lleemis- 
«rv veins with lie intrairamal venous sinuses and are 
tlenbi a source of dangerous extension of infect on* 
The blofxl supply through the paired occipta! post 
auricular temporal and supraorbital vesseU is al un hnt 
Bill widely anastomotic The pcncpini im is slitlitly 
adleirnt to tie skull except at the sutures ubere lh« 
attachment is firm 

Cephnihetnatoma is the collection of 
blood between bone and pericranium more 
fpcquentK seen as nn accident of birth or n 
result of birth injurt It is llioui;ht to be 
related to possible injurv of the outer table 
of the incomplctch ossifitd shull One or two 
(!a\s after birth there is «ccn a swelling bm 
lied in area to one bone usiiallj the parie- 
tal It is fluctuant and the ^iirmoiintiiiff 
skm IS dark The borders mnv feel sli^htU 
thickened owinR to the prist not of bloml 
clot Later the pcricrniiiuin proliferates and 
if the blood is not «oon absorbed inn\ bcffin 
to produce bon\ callus and uUimatelv a thiii 
lavcr of bone diffiiscJv over the sncHimj 
From the diagnostic Mcwpoml it »s to be 
differentiated from caput succcdanetim a 
circular circumscribwl cdima of the scalp 
brought nboiit bv prolongwl pressure in the 
liirlh canal The latter is not limitcil !»' the 
cranial sutures it contains a blonds strum 
pits on pressure and docs not fluctuate 
Ccplmlhcmaloma usualh di-^apprars sfwn 
tnncousU within two or three weeks after 
birth If this should not be the cfl«c a<pira 
lion IS gcncralh useless ns anv onhnarv as 
piralinc needle is too likeU to be obstructed 


b\ blood clots It IS then nrces«arv to cv ac 
iiatc the mass through a stmll mci-i >n fol 
lowed bv prt'surc over the eiitirt area \ 
sUrile sea sponge kept in Inrldorid of mer 
tiirv solution and then wrung <lr\ is uualii 
able m the application of a firm prt««iirc o\ er 
the cvacualcil area 

Scalp \\ounds — Oecnsionallv a localirwl 
blow on the adult scalp is sivirc inougli to 
bring about rupture of Won/J vrss/Js ojj/) 
resulting hematoma willioul ncluallv eau' 
mg an open wound \Milii tins liapjieiis tin 
entire extravasation of blooil lakt". piu« m 
the loose subaponeurotic spice It is to bt 
differentiated from a depres^-td fraclun 
vthich It soinclmics simulattv bcciii«( a hrm 
area at tin. pcriplim made up of bloml clot 
maj be mivlaken for Iht edge of Itone \\ lirn 
there IS nclunl!\ stnous doubt whither or 
not the condition i« a dcpri'«cd frncluro nn 
X rav should be taken or nn exploratorv in* 
cision made After evacuation prcssiin is 
applied The priscncc of unv skm nbrision 
shouhl be a daiigtr signal for imssdife infec- 
tion which maj iiittr and cxlind bimaih 
the gafea 

An open jcound of the scalp nnv be pro- 
diicesl bv a»v Jocabml sharp or blunt force 
The scalp is rclativclv mchsiic and the 
force of a blow {\pindctl on the «kiil) niisis 
a rupture of the skm and galea and fre- 
qucntlv of the pincrnnium Such injuries 
eulail definite rivk of infiTlion with wait 
sprtnd exUnsion Unealh the galea Tin 
scalp has a ricli blood suppK, nml hence 
iKoling IS soim limes siirpriNiiiglv gwd even 
when a considerable area is mvolvtd 

Treatment — Trinlmetil is ditirmmeil bv 
four factors Ibi charnclir of the wound 
the condition of the lissui-s tin amount of 
snnuiff anil ihi tiiuL which cfnp<es tn'twetu 
the mjurv and surgical nrc \ cleatilv iti 
ci-^d wound without tissue de-.(niclion Kt-n 
within six hours of the injtirv should Ih su 
turesl t grossK dirti rontu»c<l wnund jf 
seen more than »ix hours after injun shoiij 1 
not be frcalMl bj prmnrv sutun Itcfvrcen 
these txamplcs of mild rontaraiastion and 



740 


THE HEAD 


frnnk infection are occasions which call for 
indnidiial surgical judgment Painstaking 
cleaning combined with modiScd ^\ound ex 
cision will frequentlj permit primirv suture 
of wounds which othcrwi«e should not be 
clo«cd Dr\ sterile gauze is first placed jn 
the wound and the in\oI\ed parts are 
sha\ed after softening with green «ioap 
Local anesthesia is preferable m all cases 
when reasonable cooperation of the patient 
may be expected The surrounding skin is 
then scrubbed thoroughh with «oap and 
water IHdrogcn peroxide is useful for re- 
moMng dried blood but should be kept out 
of the wound Ether is useful to remove 
grease and ma\ be u«cd in the wound with 
out dl effect One of the tinted antiseptics 
IS then used on the skin up to the wound 
edge Following this preparation and after 
remora! of the gauze the wound is irrigated 
with liberal amounts of saline «olution and 
examined thoroughh both for the presence 
of foreign bodies and the possibilitx of bone 
injurj Ostensiblj crushed and devilalized 
tissue should be removed (debridement) 
Complete wound excision is not usuallj 
practicable in the scalp Bleeding usualh 
can be controlled bv pressure on visible 
sources but when it is persistent sutures 
properh placed are preferable to ligatures 
Interrupted futures of silk or cotton are used 
both in skin and m galea Bare bone should 
alwavs be covered ^Tien loss of tissue ne 
CCS dales shifting of adjacent scalp the 
separation is made through the galea and 
the sccondarv defect covered immeifiatcf} 
bv a spill skin graft or after several davs 
Extensive laceration of the «calp mav be so 
severe as to he almost an aviihion IIow 
ev er cxtensiv e there is «oraelimes left a large 
pedicle with sufficient blood «upplv so that 
suture m position is followed bv healing 
Avulsion of the Scalp — ^The commonest 
cause of complete avulsion is an industrial 
accident usuallv to a woman The separa 
tion takes place between galea and pen 
cranium which la usuallv left altadicd If 
untreated the latter soon disappears ex 
po mg the cranial bones The blood suppK 
following this accident is usuallv inadequate 
so that tilt cranial bones soon a«sume the 
dr\ vcllowa«li appearance tvpical of slow 
nccroMs the degenerating bone being cast 
ofl verj slowlv 


Treatment — ^After the patient’s recovery 
from shock all parts of the scalp which are 
not obviouslv devitalized should be replaced 
and bleeding controlled bv ligature and su 
turc Dcniidcvl bone should be covered bv 
the Haps and exposed pericranium should be 
spilt skin grafted either immediatcl> or 
within a few davs If the«-e grafts fad it is 
adviAable very earlv to make multiple per 
forations of the outer table of the skull thus 
stimulating the diploe to form granulation 
tissue This will m time cover the entire 
denuded area and offer a sound base for skm 
grafting These perforations should be about 
1 cm apart and should penetrate the outer 
table until definite bleeding occurs 
Tetanus antitoxin should usually be ad 
ministered and gas bacillus antitoxin will 
be definitclv indicated in manv cases of ex 
lensnely contused wounds Sulfanilamide 
powder sprinkled in these contaminated 
wounds has manv advocates Since the sul 
fonamides are inhibited bj procaine (novo- 
cain) which IS a para aminobenzoic acid de- 
rivative nupercaine is preferable for local 
anesthesia when local sulfonamide is u«cd 
If effective sulfonamide medication is de- 
sirable oral sulfadiazine best answers the 
purpose Penicillin will be useful 
liounds which arc suspected of being in 
fecled should be examined dailv for at least 
fourdajs The presence of infection mav not 
manifest itself bv redness of the skm but 
rather bv a shinv boggv and tender swelling 
which may extend for some distance awav 
from the incised area Infections of this sort 
should l>e treated according to the methods 
outlined under infections of the scalp 
Infections of the Scalp — Apart from 
wound infections the common infections of 
the scalp are furuncles and carbuncles and 
the infections sccondarv to the presence of 
pediculosis ringworm and impetigo Er> 
sipelas and cellulitis mav follow trivial 
wounds or abrasions Both furuncles anti 
carbuncles arc more common postenorh on 
the part of the scalp near the neck The 
thick skin predisposes to downward exten 
Sion Talher than spontaneous discharges of 
pus This downward extension mav extend 
through blood vc«<cls and through the sub- 
cutaneous tissues to the intracranial «inii«cs 
Hhen infection has penetrated beneath the 
galea its spread is rapid and eradication dif 
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ficult Considerable pain and neighboring 
edema deaelop nccorapaniecl b> fe\er leu 
koc^losia and regional IjmphadenUis If 
wound infeclion is limited removal of one 
or two sliichcs and the use of warm com 
presses will often be sufficient If the infcc 
tion has definitely extended beneath the 
galea it is neccssar\ to insure drainage of 
this area Small incisions should be phce<l in 
dependent portions of the swollen area and 
small rubber drains in the subaponeurotic 
space ^^hen the pericranium has been lacer 
ated the infection maj spread beneath it 
In such a case it is limited in its spread bj 
the strong allachmenis of the pericranium to 
the cranial sutures 

Oatcomjehtis of the cranial bones ma\ 
follow infections and separation of the pen 
osteiim The latter soon perforates and pus 
accumulates in the subaponeurotic laser 
This is frequentU referred to as Potts puffj 
tumor and maj also be accompanied b\ a 
collection of pus between the bone and the 
dura 

The treatment of any infection of the <calp 
la based on careful recognition of the la>crs 
involved Adequate drainage is necessary 
cspcciallv m dependent portions Sometimes 
these incisions must be «o extensive as to 
seem tinnecessarih radical but the unvalis 
factor;^ results following conservative treat 
ment speak for themselves 

Burns of the Scalp — 'These are better 
treated bv other methods than tannic acid 
coagulation TVhen the patient is first aeon 
it mav be difficult to estimate the depth of 
the injurv and it is important that all slruc 
turea not dcstroved bj the burn l>e pre- 
served rfair follicles galea and even pen 
cranium that have not been burned maj 
bedcstroved b\ tanning These burns should 
be treated with sterile petrolatum or bone 
acid ointment applied on fine-meshed gaiirc 
reinforced bv moderate pre«siire 'Manv burns 
treated in this manner will not need graft 
mg ns epithelization will proceed from the 
corium and the bases of undestroved fol 
Iicles However, once it becomes apparent 
that such epithelization is not proctedmg 
skin crafting should not be delaved If a 
granulating surface is allowed to heal bv 
peripheral epilliclml growth an unstable 
scar results If pericranium has been de- 
stroyed ctpoving the outer table of the 


skull treatment depends on the viability of 
the latter Early multiple perforations will 
allow the diploc to granulate but it miy 
sometimes bt time saving to remove areas of 
the outer table A split skin graft is best in 
this location 

Tumors of the Scalp— The common 
tumors of the scalp are basal and squamous 
cell epitheliomas Thev mav originate in un 
stable ecars from the lining of sebaceous 
cysts from senile keraloces or from np 
patently normal skin Theve tumors should 
be excised with a good margin particuhrh 
on the lymphatic drainage side Closure of 
the defect offers no problem as tlie circula 
lion of the scalp allows it to tolcratt, m irkctl 
insult Relaxation incisions sliding or ro 
tating flaps and split skin grafting art useful 
here Bhen the skull is involveil either bv 
the tumor itself or bv irradiation osteoiie 
crosis it must be removed The dura thus 
exposed must be covered immediately as 
its ability to produce granulation tissue 
suitable for grafting is almost negligible For 
small defects single-pedicle flaps mav servi 
but for larger ones a double pedicle flap 
made up of an entire segment of scilp must 
be u«ed and the donor area covered with a 
split graft 

Edwaiui M IlAvnvnAN 

INJURIES AND SURGICAL INrEC- 
TIONS or THE EYES AND ADNEXA 

The most frequent injurv of the eve is 
caused bv the deposit of a foreign liodr on 
the comen Care in remov mg a foreign bodv 
completelv under aseptic precautions is most 
important because if it is neglected or im 
properlv removed a severe purulent kcrnti 
tis (serpiginous ulcer) mav result often 
leading to loss of the eye Wien seen late if 
the slightest gray or yellowish mfiltritc is 
present tins must be sterilized bv IIjl care- 
ful application of pure trichloracetic acid or 
tincture of iodine and the eye watched 
circfunv 

Jntmocular foreign body is to be <iispcct«l 
after anv injurv to the eve even a «ocmingK 
trivial one In such cases roenlgenogrnms 
should be made hv a melhod which will to 
oafirc the foreign bodv with relation to the 
globe rhe Sweet method is usimllv cm 
plovctl but if proper instruments and lech- 
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me are not a\ailable the m«crtion of small 
pieces of «iher wire under the conjunctiva 
above and below the cornea will usualh pro 
vide the ncces«at\ information when thc\ 
are seen m frontal and lateral views Thev 
are inserted under local anesthesia through 
minute conjunctival incisions and are re- 
moved after the roentgenograms have been 
taken 

If the foreign Irodv is located in the orbit 
but outside the globe it may usuallv be left 
unless it interferes with the movements of 
the globe or infection develops If it is lo 
cated inside the globe and is of some mag 
netic material it should be removed at once 
with a magnet One of the giant models is 
usuallv nccessarv though larger particles 
mav sometimes be removed with a small 
hand magnet If the nature of the foreign 
bodv i-i unknown a Inal with the magnet 
will determine whether or not it is magnetic 
This should not be undertaken however 
unless the bodv has been properlv localized 
As much care mu«t be taken in «uch a trial 
as in removing the foreign bodv Opinions 
differ as to the best route for removal of a 
foreign bodv in the posterior segment A 
skilful operator is usually successful m dravr 
mg the fragment around the Ions into the 
anterior chamber vrhence it is removed 
through the original wound or through a 
small «cction at the limbus Others will pre- 
fer to remove it direcUv through a «clcral 
iDCi«ion near it« site 

"Non mapnetic foreign bodies can seldom 
be tiniest tlxev are vci the lens or 

anterior cliambcr An eve which is harbor 
mg a foreign bodv is a possible source of 
svmpatbetic ophthalmia but raaj remain 
quiet with more or less useful vision for 
manv rears Hence it is usuallv best to 
watch such an eve closelj for signs of mdo 
cjclitis and if the signs occur and do not 
respond rapidlj to treatment thecae should 
be remov^ Injections of foreign protein 
large doses of sodium «alic>Iate or sulfanil 
amide and the local use of atropine comprise 
the usual treatment m a case of mlraocular 
foreign bodj 

Lacerations of the lids mav usuallr be 
repaired at once unless seen after infection 
has developed The wound is first washed 
with sterile saline solution and touched with 
half strength tincture of iodine The con 


junctival «ac may be washed out freelv with 
1 S500 metaphen or a similar antiseptic 
Careful apposition of the edges at the out 
set wdl save much work later in correcting 
cicatricial deformities Bccau e of the evee! 
lent vascular «upplv the introduction of 
drams i seldom ncces«ar\ An exact know! 
edge of the analomv and function of the 
parts IS necessarv for proper closure of an 
extensive wound of the hd ^^'hc^ a wound 
involves the entire thickness of the iid it is 
important to close the eonjunclival wound 
separatelv as otherwise bands of «car ti sue 
will develop and interfere with the move- 
ments of the globe or with the wearing of a 
prosthesis Even though it mav be difficult 
to open the hds the exact condition of tbe 
globe must be ascertained In the case of a 
dirlv wound of the lid or globe a prophv 
lactic injection of loOO units of tetanus anti 
toxin should he given at once 
In tbe case of a perforating wonnd of 
the globe one must decide whether or not 
the eveball mav be preserved If no vision 
IS present or onlv perception of light with 
faullv light projection it is usuallr best to 
sacrifice the eve or its contents as the pro 
pect of regaining u eful vision i» ml and re- 
tention of such an eje mav involve the 
danger of «vmpathetic ophthalmia HTien 
useful vision or even correct projection of 
light is present an attempt is usually made 
to save the ej e A small wound m the cornea 
without prolapse of the in» will often heal 
smoothly if both eves arc immobilized under 
a dressing wIlvcK should vucludc a sv"id 
shield to prev ent further trauma to the globe 
If the wound is large and includes a pro- 
lapse of uveal tissue it must be closed bv 
covering it with a shding conjunctival flap 
Direct closure bv sutures through the cor 
nea or sclera involves too much traumatism 
to the eye with possible loss of vitreous 
or damage to the lens Careful local nnes- 
Ihesia and injection of 4 per cent novocain 
at the outer orbital margin lo paralvze 
the orbicularis muscle are essential prelim 
manes The conjunctiva is gentlv dis ected 
awav from the wound and undermined so 
that it mav be pulled ov er it with the 'light 
esl traction Two or more stitches are in 
eerted in such a position as to pull tbe con 
junctiva well over the wound when lied 
and one turn of each knot is placed while 
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llic slitclic« nre left loo«c The wound is 
JoiichwJ CTrtfulh uitli pun Iiquehwl tn 
chlnrnctlit nci<l nml if Iht cornea is m 
\ol\«l il K also uppficil carcfull\ to the 
UfuKr <Mrfac< of {he /hp «o that il «ill at! 
here to the ronui flun md not until then 
the prohp td mini tissue is cut of! willi 
one «nip of •'fiirp lfI^ «ci‘:'vor3 and the 
‘'litchc* nri tieil PrcMous c\c!<ion of the 
proHpso would illow the c«cnpe of vitreous 
<r the lin< durins! suh«e<jucnt unm livers 
\lropinc IS instilled n dre^snu,' with a rii’id 
vim Id iv applied nnd the patient is put nl 
n«( Vs n iiroplufattio aijamst infcelion an 
in;«liou of fonutn prolom is usuallv ml 
niini«Urc<l and in thccavi of n dirt^ wound 
this ma\ well he tetanus nutitoMn ^<Iium 
sahevlale is ndiuuiistcrtd after Iwentv four 
hours 

The watch for coinpfirotiou'r (luii ticcins 
the commonest of these beinc intraocular 
infection If mans pvosiriic orpanisms have 
hern inlroducctl a purulent inhctioii will 
mpidli nnnifesl il«<lf and w-ill usunllv n 
quire iMsieration of the ocular contents 
■Milder form* nf infection often occur which 
»ni suhsiiJe tinder treatment with fonipn 
protein and the salic\lats« or sulfinihmidc 
If the reaction following an mjurv is not 
subsidmc aflor two weehs of treatment the 
eve must often be sacrificed in order to pre 
vent svmpathetK. ophthalmia 

ruticleaiwn of tfir jjlnhe Js the nfvcration 
usualK performed The conjuneliva i> dis 
sorted from the limbus and is then under 
mined all around and larljnch on the ploW 
Tlie four rectus xmisdcs nre caupht on a 
hooh nnd cut off at thejr insertions 

Stroup curved cJiiicJealion scissors arc m 
serlcil beneath the conjuntliva at the nasal 
Side until the optic nerve is felt I his is cut 
quicklv whik the plobc is pulled forward bv 
fixation forceps attached to the slump of 
the external rectus The rtmauunp nltacli 
mints arc then cut mcliKlinp the attach 
nunl of the two oliliqiie muscles \ pur*< 
string suture mas bo used (o close the con 
junctiva tbotiph tins is not ncecssarv Tins 
operation if performed v\ ithout injury to the 
conjunctiva allows the wearing of a pros 
thesis The slump left IS small however and 
usualK a glass or gold ball is inserted in 
Tenon’s capsule and the muscles nnd cap 
side arc carcfulK sutured over it 


An operation wliieli leaves a stump at least 
as goorl as that ohfaiiud hv an imphnt m 
Tenons cajisiile is sinip/r cuscrmtion of the 
ocular vmulcnts \n mciMon iv made from 
llu outer ciliirv region bistctiug the cor 
nca and anterior sepment to the inner ciliarj 
tagioii An CM ct ration spoon is inserted and 
the entire uveal tract retina and lens arc 
rvmovcd at one scooping movement The in 
Side of the sclera is Wiped cnrcfullv with 
itrge s|»onpcs so that no shreds of uveal 
tissue rem un The corneal incision is not 
siitiircvl but IS hold togcilur bv a large glass 
ball (€ cm in dianutir )or bv a sponge 
placed bent lib the lids and lield in place bv 
a dnsstitp for fortv eight hours This opera 
lion IS suitable m an carlv wound and if a 
piinihiil infection of the globe is almrlv 
prevent When svmpathtlic ophthalmia has 
iltvelopcil or its presence is siisjicclcd cmi 
cle ition is the surgical proridiirc to be 
prefcrri il 

Traumatic cataract is n common compii 
cation of jnntlrabng woimils and mav oceiir 
even after blunt contusion b\ rupture of 
the Itiis capsule If the kns swtlU rnpullv 
causing pam and uiercasid intraocular ten 
Sion it must be removed at once More 
cominontv swelling is slight luit the whole 
lens becomes opaque within a \ nri iblc period 
In such cases removal is deferred until all 
signs of reaction have subsided — usiiallj 
after several months Jn some cases a lo 
calired opncilv of the lens occurs which re 
mams stnlionarv wiUi hi lie or no disturb 
ance of vision and removal of the lens is 
not required In persons under the age of 
llurly, the lens material is soft nnd mav be 
nnioved b> gentle pressure through a small 
torncal incision In older persons a hard 
nucleus IS present nnd a larger limhal m 
cision with n conjunctnal flap is required A 
patient who has had one lens removed the 
other eje lumg normal will tisiiallv prefer 
not to wear the strong convex glass which 
IS required for good vision However this 
should not deter the surgeon from advising 
removal of the traumatic cataract when the 
opncitv IS rompktc ns useful vision is pres 
cnl without correction and the eve is placed 
m the best condition against the time when 
it mav be needed 

SvNtonnll GiFFonn 
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CANCER OF THE LIP 

Definition — The term cancer of the lip is 
usuallv limited to those growths ari<ing on 
the ^e^nlllon border or on the mucoculme 
ous junction of the lip» Lesions arising on 
the skin separate from the aermilion border 
should be classified with other carcinomas 
of the skm of the face 

Etiologa — Cancer of the hp compnses 
about 50 per cent of all malignant tumors 
of the oral ca\Tty While the most frequent 
it IS the least malignant form of intnoral 
cancer The aierage age of occurrence is 56 
jears although in about 1° per cent of cases 
the growth deielops before the age of 40 It 
is care in women oier Oo per cent of the 
cases occurring in men In about 9o per 
cent of all ca«es the grow th arises on the 
lower lip where the effects of chronic irttla 
tion from exposure to sunburn drvness 
chapping biting or smoking are most likelj 
to occur The upper lip is relatnelv well pro- 
tected from these etiologic factors and is 
rarelj (5 per cent) affected bv primary can 
cer Syphilis is not as great an etiologic fac 
tor in cancer of the lip as in other anatomic 
forms of inlraoral cancer 
Palhologv — Cancer of the hp is pre 
ponderantU squamous carcinoma grade 2 
Papilloma or squamous carcinoma grade 1 
ma\ occur Growths of the Iip developing in 
scar tissue following tiiermal or radiation 
burns are likely to be spindle cell carcinoma * 
Sarcoma of the lip is extremely rare 

SjTnploms and Clinical Course. — Can 
cer of the hp usuallj appears as a small 
plaque or ulcer which is indurated well be- 
vond the borders of anv visible disease Pam 
and tenderness are charactensticallr absent 
The patient is likelv to attribute the lesion 
to a simple coldsore and fails to seek med 
ical advice until the growth is about 1 cm 
in diameter In later stages widespread m 
vasion ulceration and erosion of the hp oc 
cur with metastases to the cervical nodes 
■Melaslases tend to appear relatively late 
but are present in about 25 per cent of cases 
when the patient is first seen bj the phv 
sician The nodes most frequenllj involved 
are the submaxillarj next the submental 
and finally the upper deep cervical If the 
lesion Is well to one side of the midhne the 
nodes Usuallv appear on the same side 


Diagnosis — 4n earlv lesion mav be con 
fused with herpes kcralo es benign fissure 
leukoplakia or tubercular or svphihtic ulcer 
There should however be little diSicultv 
m making a diagnosis Anv indurated ulcer 
of the hp which persists for more than a 
month IS probablv cancer A srphihlic lesion 
resembling cancer will disappear after less 
than three weeks of agtTessive antisvphilitic 
treatment A tuberculous ulcer presents a 
pale vellow base without ulceration it iv 
usuallv lender and painful and a differential 
diagnosis can as a rule be made quite easih 

It hen anv doubt exists a biopsv is essen 
(lal The specimen should be taken from the 
indurated edge of the ulcer either with a 
biting forceps or with a scalpel Unless the 
silicon assumes all responsihihtv for error 
a biopsv should be made before either irmdi 
alion or surgical treatment is undertaken 

Treatment — ^The treatment of cancer of 
the lip should be based mamlv on a con 
sideralion of the pathologic analomv and on 
the characteristic clinical course The pri 
marv !e«ion anses in an anatomic structure 
which IS readilv accessible to either nd i 
tion or surpeal treatment and which mav be 
partlv or wholh removed and the defect 
repaired without senous surgical «hock or 
interference \nth anv vital function 
compared with the other malignant growths 
of the oral cavitv cancer of the hp is the 
least malignant and the clinical course 
less rapid so that the primarv lesion mav be 
treated first After healing has taken place 
anv cerv ical metastases mav be treated sep- 
aratclv The treatment of the priraarv lesion 
and that of the cervical metastases are be«t 
considered and undertaken as separate prob- 
lems except occasiomllv m the advanced 
stages of the dl^ease 

For a growth of the lower hp up to 1.5 
cm in diameter a permanent cure will re- 
sult if the pnmarv lesion alone is completelv 
eradicated bv anj method (operation ni 
dium or xravs) since at thi* sta^’C of the 
disease metastases have occurred in onlv 
about 10 per cent of eases This has an im 
portant bearing on the management of sup 
posed but non palpable cervical metaslase* 
— a problem which will be considered pres 
enllv 

Treatment of the small or moderate-sired 
lesion IS equallv successful by cither surgical 
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\ci«ionnrra<lntion if propcrK applied The Cision If it is properlj applied a superficial 
V shaped excision produces moderate de growth (up to 4 or o mm m depth) even 
omiitv the (IcCTce \ ar\ nig dirctlK w ith the though m\ oh mg i w idc area of the lip maj 
amount of tissue excised A safe excision is be controlled external radiation without 
alwajs a wide one and must extend at least marked alteration of the contour of the lip 



1 s 133— (. nrtr of tie Ip Irealet! w t1 Iot solUpe s rn)» 


7 to 10 mm from ntu msiIiIc or palpable Such radialion maj be m the form of radium 
evidence of the tumor Since the surgeon is or x rajs Iladnim or radon is usually ap 
usinlU mfluonccd bj the dc«ire to avoid a plied iii contact with or at short distances 
great degree of cosmetic d( feci lie frcriucnth from the lesion 



F? ■J3J — \d a riit ranoM ff lljo Ip U> sule sutpeal ex on a Ijl t c closure 

allows loo narrow a margin and recurrences Radium or radon needles or seeds inserted 
arc not uncommon The V shaped excision into the growth are 'ometimes advocated 
IS not a difficult operation and may be done but when used alone are likely to result m 
with the uxe of mfillralion or conduction undue scarring or delayed healing Low vol 
anesthesia tage bglith filtered x radiation applied to 

Irradiation of a 'mail or moderate sired the lesion after careful protective shielding 
lesion Iiasmanv advantogts over surgical ex of the adjacent normal tissues is one of the 
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most satishclorj methods (Fig 433) A 
moderatch ad\anced lesion •sometimes re 
quires i combination of external ndnlion 
(x rajs or ndium) and small doses of radon 
‘seeds implanted into the deepest infiltrating 


not easilj controlled bj radiation except 
avilh intcn«e doses nhich are often followed 
bj delaxed or imperfect healing with a re 
sultant defect (Fig 434) In &iich cases it 
IS impossible to obtain a good cosmetic re 



Reconstruction ot tower lip after the excision of a 
fairly large centrally situated carcinoma 



■^.1^ 1 





Cstlanders flap for reconstruction Double Csllanders flats comb ned 
of one halt of the to^er lip with the technique of melKodAfer 

the closure of extensive defects 
of the lower lip 



Double lined tubed ped de flap graft for secondary 
closure of extensive defects of I ps and cheek 

t (? -ISo — The^c bas e raelhoils aloae or in cocnbmatiOB »tll» tl gl I mod ficalioiis be suece'sfully U'e<l 

for Ibe repair of al nost any defect cb is bLdy to result from cxcis on of extens %e cancer of fk® 


base of the Ic'ion \ discussion of the details suit and all efforts should be directed tow ard 
of the tcclinic an<l do age is be\ond the the saving of life with an ncccplable fiinc 
scope of this chapter’ tional result Such a purpose is nccomphshed 

Advanced bulkv infected cancer of the most expetlitioiislv bv wide surgical excision 
lip which has invaded or eroded dceplj is and plastic closure (Fig 43o) provided anv 
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ccrMcal mtltsl'iecs if present also permit 
of 1 rcisonahle cinnee of control A wide 
extent of the disen'ie in the lip or even m 
xasion of the mandible docs not nlwaxs pre 
thuh complete eradication and acccptible 
functional do ure of the defect bj aggressue 
surgical treatment 

In such txlcn'ne cheiloplastics excision 
of the lip and excision of palpnbK inxoKcd 
cerMcnl nodes are us\nll\ performed at the 
same lime It is unwise to attempt radical 
or complete neck dissection in connection 
with such an operation It is of great ad\an 
tat'c if the surgeon is also a compcluil ndi 
ologisl and has radon seeds aaailable for the 
imptantation in ans unrcmovabfe portions 
of (lie growth He shou?<? cinplos radiation 
for "idcN separated single nodes after an 
extensue operation rather than attempt to 
control bj more exlensne dissection of the 
neck 

Treatment of cemcal mctastascs in can 
cer of the hp is a serious problem ProMdwl 
the primar} lesion is under control the nodes 
are operable and the general condition of 
the patient «dl permit of a ma;or surgical 
procedure neck dissection is often a useful 
and e/Tcclnc measure in a case of canrer of 
the lip for palpable msoKcd ccrxacal nodes 
The procedure should prcfcralilv be per 
formed with the use of local anesthesia and 
since the metasta«ea from cancer of the bps 
m the operiblc stage seldom extend besond 
the suhmaxillars and upper deep ccrsical 
region the diasection need not extend below 
the fexef of fhe offroh/cmf nrtrseftr nr moxf 
cases The submental region should alwajs 
be included 

For metastatic nodes which are inoperable 
because of deep fixation or because of the 
general condition of the patient a combina 
tion of external and interstitial radiation is 
often successful Such treatment is applied 
onh locallj to the single node and ma> be 
repeated if and when further nodes appear 

It has been found on anaTsses of large 
senes of cases of cancer of the hp that when 
these patients present thcmseUcs without 
palpablv insohed ccTMcal rikIcs permanent 
cure will follow adequate treatment of the 
priman lesion alone in PO per cent of cases 
that IS to «aj in only 10 per cent of this 
group wall metastatic ccrMcal nodes develop 
subsequentlv Despite this significant fact 


some sui^eons adxise prophshdic neck dis 
section m the ahstnee of palpabh iiiNohcd 
nodes Thcillogicof prophxlactic neck dis 
section m cancer of the hp i» apparent when 
one considers that the procedure can be of 
possible value in onlj 1 of 10 cases while 
carrjmg with it a mortalitx of 5 to 10 per 
cent’ 

Prophv lactic radiation in the form of one 
or two skin crvlhema doses to each side of 
the neck also seems illogical since this dos 
age does not produce an\ noticeable effect 
on cancer of the hp when actualh present 
Radiation in lethal doses for cancer (six to 
eight skin ervthcma doses) to the entire po 
tcntial metastatic region in the neck is be 
voihI the point of a\erage tolerance and for 
that reason it seems most rea enable to gi\e 
no treatment whate\er to the neck in cases 
of cancer of the lip unless there is palpable 
evidence of mctastascs 
Prognosis and End Results —Cancer of 
the lower hp is the least malignant form of 
inlnoral cancer In carlj cases m which the 
lesion is 1,5 cm or less m diameter a cure 
shoidd be obtained rii praclicilh 100 per 
cent of cases if the patient is regularlv ob 
served and examined for recurrence Failures 
often result from inattention to proper fol 
low up either b\ the patient or hv the phj 
sictan Cancer of the upper hp is a more 
malignant form of the disease and has a 
worse prognosis than that of the lower hp 
Various percentages of cure are reported 
in the literature the higher figures invari 
ably being baseef on sefecteef ear/t cts-es or 
cases in which the growth was operable \ 
recent survey at the Alemorial Hospital 
New 'iork* which included all patients ad 
milteil (carlj, recurrent and hopeless^ nd 
V anted cases) gave a net five vear rale of 
cure for 70 per cent when surgical treatment 
or radiation or a combination of the two wa^ 
given as indicated in the mdiMdual cast 

Hayes "Mvnnx 
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CANCER OF THE TONGUE 
Defimlion — ^The term cancer of the 
tongue should include all malignant growths 
arising on the surface or m the bodv of that 
organ The surface limits are postenorK 
the valleculae and anteriorU and latcralK 
the junction of the tongue with (but not 
including) the floor of the mouth Growths 
originating in the mucosa of the floor of the 
mouth anlcnorh or lateralh possess dim 
cal and anatomic characteristics deseraing 
of a separate classification The disease is 
almost in\ariabls of epithelial origin and 
therefore arises on the surface 
Etiology — Cancer of the longue is one 
of the most common anatomic forms of 
malignant growth of the oral ca\it\ and 
eomppi es about 20 per cent of all intraoral 
tumors It IS mamh a disease of middle or 
old age but 2o per cent of the pattcnls are 
less U\on fort\ jears old As in all forms of 
mtraoral cancer lingual cancer is prepon 
derantla a di ease of men (87 per cent) The 
disease tends to occur at an earlier age in 
women than m men The sites of oTi«m m 
the order of their frequenci are the middle 
third of the lateral border (55 per cent) the 
base (JO per cent) and the anterior third 
(15 per cent) The point of ongin is com 
monlr on the border rather than on the 
dorsum of the tongue Apparenllv chronic 
irritation is an outstanding etiologic factor 
in grow ihs of the middle and anterior thirds 
and it I's probable that the chronicila of the 
irritant is more important than its nature 
Tobacco — One of the most common causes 
of chronic irritation of the oral mucous 
membranes is the use of tobacco but since 
this liabit IS so common and the degree of 
indulgence «o \ariable and irregular it is 
difiicull to assess the degree of its inBuence 
m the cliologj of cancer of the tongue Over 
indulgence in tobacco has been an oIjmous 
cause in man\ instances The lesser «uscepli 
biht\ of women to inlraoral cancer has often 
been ascribed to a lesser indulgence in the 
tobacco habit irowe%er if one considers 
onl\ the non smokers of both sexes the dis 
case IS siill more than twice as frequent in 
men as m women 


Teeth and Artijictal Dentures — ^The most 
obviousK responsible form of dental imla 
tion IS the presence of a sharp tooth (broken 
or worn) or of an ill fitting denture directh 
in contact with the carcinomatous ulcer 

Si/phihs is one of the most important fac- 
tors m the ctiologa of lingual cancer largclv 
through its capacitv for local manifestations 
in the form of sjphilitic glossitis and its 
sequelae The ffassennann reaction will he 
found to be positne in about one third of 
the cases of lingual cancer In most cases 
the infection has betn of long duration (fif 
teen to twents \ears) thus permitting the 
dcgcneratise tissue changes which follow 
longstanding sj-phililic glossitis Ssphililic 
infection of short duration is of donhtfiil 
etiologic significance «mcc time mu t elapse 
for these degencratne changes to take place 

Leukoplakia — In a susceptible subject 
chronic irritation of the oral mucous nicm 
branes (from si-pliilis or other cause*) mar 
result in the deiclopmcnt of either Iciiko 
plakia or cancer or both An infiltrating m 
durated ulcer appearing in a leiikoplakic 
tongue IS almost alwavs cancerous 

Palhologi — Bi liislologic examination 
lingual cancer has been found to be epukr 
mold carcinoma m about 80 per cent of 
cases Anaplastic epidermoid carcinoma and 
Kmphoepithelioma arc most likeli to occur 
at the ba«e Vn adenoid tumor is rare Sar 
coma of the longue (miosarcoma) is a rare 
disease and most of the ca«es occur in in 
fanev 

Sjmploms and Clinical Course— In 
cancer of the anterior two third of the 
tongue the most common form is an in 
durated painless non tender ulcer an mg 
on the edge at the middle third As it de- 
1 clops the surface usualK becomes rai ed 
nodular and granular The ulceration 
spreads the induration deepens as the cd^e 
of the lesion becomes raised and infiltrated 
and finalh tjie center becomes txcaialed 
Uhen the growth is 2 or 3 cm in dianiettr 
infection commonlv occurs and the ksion 
ma^ become both slightly tender and pain 
ful 

In other clinical \arielies the morl id 
analomj ma\ differ somewhat In the papd 
lar\ form which tends to be less malignant 
the tumor ma% fungate o\er a widch id 
cented area but ma% fail to infiltrate deep!' 



L.AINL.L.11 U1 JULi lONGUL 


749 


In these eases the mucous membrane at the 
border of the ulcer is raised and exerted, 
and the ulcerated surface presents an irreg 
iilar papillarx and fissured appearance In 
other ca'cs tin. growth npjiarinllv arises m 
tlic deep lasers of the imico'-i or in fissures 
exlciidmg and jnfiJlraling dtep)\ so that a 
large tumor maj occupx the bodx of the 
longue with httle or no nJceralion or nltem 
tinn in the surface contour In the so called 
scirrhous form the inxoivcd portion of the 
tongue is shrunken Tn the later stages of 
lingual cancer more than one clinical xariclj 
max b( present so that the entire organ max 
be infiltrated and boardlikc x\ith surface 
ulceration oxer an area of onlx 1 or 2 cm 
or the groxvtli mix infiltrate dccplx from its 
point of origin and max appear on the sur 
face in one or more additional areas b\ per 
foration of Ihe mucosa from bcloiv 
Until the disease has infiltrated about a 
third of the tongue or until a fungatmg 
tumor at least 1 cm in diameter has de 
X eloped there is httle actual discomfort or 
interference \xith function At this stage 
xxhen the muscles of the tongue have been 
ilecph infiltrated surface necrosis of the 
tumor and homorrhago max dexelop with a 
marked Mid odor of the breath The local 
tumor txtntuallx gixts rise to widespread 
ulccralJon and sepsis followed bx increasing 
interference with motion fetor ons dxs 
phagia trismus pam and hemorrhage 
GroMtlui arising in the base of the tongue 
comprise a definite clinical group The pri 
marx lesion is seldom discoxcred bx the pa 
tienf Sxmptonis rcfcnblc to ffic tongue or 
pharxnx arc cntirclx absent in oxer one 
third of these patients at the time of admis 
Sion and if present arc likelx to be xague and 
misleading since Ihcx consist of slight sore 
ness dxsphagia hoarseness and dxspnca A 
tumor at the base of the tongue maj ulcer 
ate and reach a diameter of J cm or more 
without causing anx parlicularlx marked 
local sxmptonis The majonlj of patients 
with cancer at the base o! the tongue seek 
advice because of enlarged cenical nodes 
At the base of the tongue the tumor maj 
extend downward into the pharxnx as far 
as the px riform sinus The edge of the longue 
just opposite or anterior to the tonsilhr pil 
Inr IS a common site of origin of the disease 
There is httle resistance to extension onto 


the tonsillar pillar and the tonsillar region 
Cancer of the base of the tongue resembles 
pharyngeal cancer in general in that the 
growth tends to be anaplastic carcinoma or 
lx mphoepiththoma Ihe disease runs a more 
rapid course and metastases appear earlier 
and more often below the claxicle Badio 
scnsitixitx IS the rule 

Metastases — In cancer of the tongue 
metastases ire more likely to disseminate 
xvadclj throughout the neck to the lower 
deep ccrxical nodes to the posterior triangle 
of the neck bifatcrillv or below tlie Itxel of 
the clivicle than is the case in groxxths of 
the lip Or mucosa of the cheek The Ijmph 
nodes tarhist and most commonlj invoKcd 
are the Upper deep cervical nodes which arc 
centered at about the hifiircation of the com 
mon carotid artery As the disease progresses 
other nodes may appear iisuaJlx below this 
point along the course of the internal jugu 
lar vein If the primary lesion is widelx til 
cerated or fissured tlie metastatic lymph 
nodes art hkclv to be complicated bv sec 
ondarx infection 

Diagnosis — If cancer of the tongue is 
suspected a biopsx should be made at the 
time of the first examination in order to 
xenfx the clinical diagnosis The diseases 
which max offer some diffieultx m the raak 
ing of a differential diagnosis arc in the 
order of importance sxphilis tuberculosis 
siipcrficiallx ulcerated or fissured leuko 
plakn nnd simple granuloma (such as 
traiinn or Vincents angina) 

Gumum of the tongue the syphilitic lesion 
most chselj rc^cmhhnff cir:cee /n that or 
gan is rare and occurs less than 1 per cent 
as frequentiv as cancer These txxa) condi 
tions max be difficult to differentiate dm 
icallx and a diagnosis of gumma should not 
be made except after repeated biopsies haxc 
failed to rex cal the presence of cancer The 
most frequent and tragic errors m the diag 
nosis of cancer of the tongue arc due to con 
fusion of this disease with gumma mainly 
on the basis of a positixc ^^asst^mann reac 
lion A positixc \\asscnnann reaction alone 
does not disproxe the presence of cancer 
since •syphilis and cancer of the tongue ro 
exist m about 30 per cent of cases If an 
ulcer of the tongue is giiinmatoiis it will a! 
most invariably heal after txxo or at the 
most three weeks of aggressi\e a^t^^vph 
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ilitic llicnp\ (ncoarsphcmnime c\erj Jour 
or fi'c da\s) There i» no u«c in persisting 
V. illi the Ihcnpciilic lest for a longer penod 
Chronic s\phihlic ^.lossiti'; with the wide 
spre id % tmieous l\ pe of leukoplakia should 
iIwT\s be sii pected of nnhgmnt change 

In an\ case there is no excuse for a Icm 
ponrmg or passive altitude in the presence 
of a chronic ulcer of the tongue cs 

ainination should be made at the first msiI 
AMiate%cr theraptutic tests ma\ be subce- 
quenth indicated in the form of anlisxph 
ilitic therap\ "odium perborate mouth 
washes for Vincent’s ulcers or the extraction 
of an offending tooth are not interfered with 
h\ taking a biop'x specimen 

One normal biopss "pccimcn docs not 
ncce"sar\U di prose the presence of cancer 
The ulccratcil surface of a malignant growth 
maj he coscred b\ exuberant simple granu 
lation li«sue Therefore if the clinical ap 
pearanre of the le<ion "o indicates biop«c 
should he repeated once or esen twice 

Ttiberculout uleers unlike gumma fre- 
qiicnlh occur on the longue — iisuailv on the 
dorsum hut occasionally on the borders or 
the tip They usually present a \clloyTi>h 
unhealthy have with little or no oyergroirtli 
of tissue as comparocl to the coarse granu 
lar appearance of cancerous. U«ion» Tuber 
culous ulcers arc more hkob to bi painful 
and tender yyith little or no induration \ 
diagnosis is made yrith the aid of biopsy 
(prcftrably repeated) yvhich fads to <lion 
the presence of caheer roentgen examina 
tion of the che«l and examination of the 
sputum Tubtrculoiis ulcers of the tonpic 
or other oral mucous membrane arc almost 
myarialdv secondary to dcmonstrahlt pul 
monarj tuberculosis 

/Icnijjn of the loncuc cannot 

often he distmpii«hed from the low grade 
papillary form of canctr except hv biopsy 
Simj le crnnidomn of the tongue due to the 
trauma of a sharp tooth or an ill fitting 
denture or to ^lncents infection may be 
conftived y\ith canter nr yiri yerva Such a 
Usion should always heal within two weeks 
after reinoynl of tht offtntlinc tooth or den 
tiire the use of "odium perborate mouth 
waslus or the local application of a solution 
of neoarsphenaminc If the ulcer persists 
longer than two weeks its nature should be 
definitely protetl h\ biop y 


Other benign lesions of the longue some 
times confuacd with cancer intliidc fibroma 
Ivmphangioma hemangioma and glossitis 
rhombica metliana Fach of lhc«e conditions 
has definite indiyidiial characlcri-.tics which 
should present little diagnostic difficulty 

CcTiical adenopathy may be the fir I 
symptom of lingual cancer and cyen when 
the primary le ion i* perfectly demonstrable 
by oral examination the presence of cancer 
IS frequently fir*t dt co\crcd by excision of 
a cervical nmlc for biopsy Strange a" il ina\ 
seem cancer of the ha«c of the longue may 
be confuscel with chrome tonsillitis and 
tonsillectomy may be performed for the re- 
lief of sj mptoms 

Treatment — In the treatment of lingual 
cancer two separate problems roust be con 
sidcred first the primary lesion of the 
longue and second the ccryical mctastase« 

General Tlygicmc ^Seasures — In most in 
stances of cancer of the tongue thchygicmc 
condition of the oral cayilj" is poor and tin 
complication is always temporarily agpra 
xaled by treatment The measures for com 
bating oral sepsis consist of dental hygiene 
that IS cleaning of the teeth by a dcnli I 
instruction in the u«e of a toothbrush month 
washes ami irrigations The wholoale ex 
traction of teeth should he ayoidei! because 
of the danger of subsequent ostiomyilili 
Ordinarily treatment for concomilaul vvph 
ihs should he postponed until after control 
of the grow 111 

The pnmon/ fcsion max arise m area' 
practically inaccessible from the higmnnig 
to surgical rimoyal or the growth cycii m 
its early stages maj inaade "uch neighbor 
ing structures ns the floor of the moulli «r 
the tonsillar region "O as to make «uq;ieal 
rcmoyal both difficult and dangerou" lor 
these reasons radiation has become tlic gcii 
crally accepted method of choice for the 
management of the primary lesion m tin* 
di case If a small growth arises in the lip 
of the tongue or fungates from one of it" 
Hlcral free borders surgical rcmoyal nny 
often be nccomphslud with a fair rhamc (f 
local cure but ordinarily the niclliod i« much 
less conseryatne and less «ucee sfiil linn 
radiation I^txil surgical rcmoyal or partial 
glosscctomy la often indicated in conjunc 
tion yxilli radiation 

nadialion of the primary Ic«ion h ordi 
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imrily best administered by a combmalion of 
evtcrna} a/jfl {nlcrstitf.d radntion (I'l^s 436, 
487). \Mien the lesion i» at the base of the 
fongut. external radiation is gi\cn through 
the skin of each side of the neck bj the 
daily fractiointed method and siipplemcnlcd 
radon seeds inserted through the skin of 
tilt suprahjoid region m the midline an- 
teriorly. Tor cancer of the anterior two 


plojed in the treatment of lingual cancer 
by the u^c of nidctim or radon needles in- 
serted through the lingual surface into .md 
about the growth This mttliod Ins the fol- 
lowing disadsantages It is difTicult to in un- 
tarn the needles in position am! tlierc is the 
possibility of introducing infection through 
the puncture wounds The mtlliod has the 
acUnntage of permitting withdrawal of the 


Fig 437 — \dvanm! cancer ot the tongue treated by mdialion 


thirds of the tongue, external radiation may 
be adxnnlngconsh gi\cn pcronllj (through 
the open mouth) by the use of mclnl c>l- 
iiuUrs of proper «r7c. to limit llu diameter 
of the beam and insure its proper direction * 
After n sc^lc^ of Irealmcnls bj fncliomlcd 
radiation by this means, a supplemental^ 
do'C of inlersiitial radi.ilioii is gi%cn by 
means of implantation into the tumor 
Interstitial radiation alone is often cm- 


needles at the completion of trcalmcnl, 
while gold radon seeds must he left in per- 
manenth The most important complication 
of an\ form of interstitial radiation of the 
longue I'' radionecrosi'. whioli is prolnlilj 
more hkeb to result from the introduction 
of infection and the too intensely loiahred 
rndiation than from the continued presence 
of foreign Imdies. 

The do>.agc emplojcd in these sexcral 
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tcchniCTl methods of ndntion js too com 
plicated n subject for discussion in this chap 
ter and these methods should not be under 
taken except with thorough knowledge of 
the biologic cfTccts and pin sics of radiation * 

Partial glossccloms is often indicated m 
conjunction with radiation or for the roan 
agemenl of its local complications The actual 
cauters is to bt preferred to cither the seal 
pci or endothermx for lingual surgical treat 
mcnl The muscular substance of the tongue 
ma^ he cut through quite rapidh with a 
small red hot loop of the cauler\ with al 
most perfect control of capillarv oozing 
that the operatne field remains practical^ 
drx Onlx the larger x csscls require clamp 
mg and figature The fmgnaf arters (s usu 
ali\ soNcred deep m the bod\ of the tongue 
It should he isolated and clamped before 
section if possible 

If radionccrosis is not anticipated in the 
depth of the wound after excision it is not 
ncccssars to perform a prehmman ligation 
of the lingual arten in the neck hut if such 
a precaution is considered necessarx the 
carotid bulb should be exposed a local an 
tslhclic being u cd and the lingual arlerx 
(the second branch) should be idcnlific<I and 
lied 

The treatment of cerucal victa^ta^es in 
lingual cancer is a serious problem About 
27 per cent of all cancerous ccrxical mclas 
tnscs come from the tongue The iiuohc 
menl is hkclj to be bilateral or to the op 
polite side from mix portion of the longue 
Surgical dissection of the neck is onlx of 
limited xaliie in Ihoc ca*cs since tlii» neccs 
sanli radical operation cannot be safclx 
performed soon enough to be of serxice after 
rccox erj from tlie tfficls of Ircalnicnt of the 
primary lesion Neck dissection in cinccr of 
the tongue IS of xalue chiclls in cast> in 
winch ccrxical metnslases anst sexeral 
months after ajiparent control and healing 
of the priinnrj lesion 

If the mclasfnscs are present at the be 
ginning the most successful method of 
Ireatmenl is bx radiation wlirh can bv car 
ned out «afelx al the same time as the treat 
ment of the primarx lesion Lxtcrnal radia 
lion alone is ordinanlx not stifilcieiU except 
occasionallx in the more radioscnsitixc txpe 
of growth originating in the base of the 
longue The ax crage metastasis from lingual 


cancer is best treated as a single independent 
focus of the disease bx the application of 
fractionated radiation through a small cu 
tancoiis portal just large enough amplx to 
include the node (T to 5 cm m diameter) 
and supplemented bx the implantation of 
interstitial radiation m the form of jadon 
seeds cither Ihrotigb skin punctures or after 
surgical closure of the outer surface of the 
node 

Since neck dissection is a major proce- 
dure earning with it a definite mortalitx 
it IS doubtful xxhether it is excr justified in 
the absence of defimtclx palpable ccrxicii! 
metastases in cases of lingual cancer The 
xalue of pTophx lactic Tadiation also 
<foiif>fftif The application of small do«cs 
(one or txvo skin erxtbcma doses) to the 
neck IS illogical since that nmoimt of radi 
ation is not lethal for lingual cancer Cancer 
lethal radiation doses (six to eight skin 
erxtheina doses) to the entire potential met 
aslnlic node bearing area of the neck 
(about bx 23 cm on each side) is bejond 
the limit of tolerance of the local tissues and 
the body organism n« a whole 

Prognosis and End Results — A recent 
siirxov at the Memorial Hospital New 
York* which included all patients admittwl 
(carlx recurrent and hopelessh adxancwl 
cases) paxc a net fixe xear rate of cure for 
per cent when surgical treatment or ridi 
ation orp combination of the two xvas gixcn 
as indicated m the indixidual case 

Cancer of the tongue is not onlx the most 
frequent but al«o the most malignant form 
of cancer m the oral caxitx proper Under 
modern methods of treatment (radiation 
and surgical treatment) the prognosis is best 
for the xminger patients Bj these method'' 
the prognosis for women is much better than 
that for men prohablx owing to the fact that 
cancer in xxomcn lends to be more radioscn 
sitixe than cancer in men 

In about 55 per cent of the earix cases of 
operable cancer cure is obtained The prog 
nosis IS much belter for growths of the an 
tenor Ixxo thirds of the tongue Growths of 
the base of the tongue carrx a rclalixclj h'’d 
prognosis because of the ratlier advanced 
stage of the disease when it is di«coxer«l in 
tills area The presence of melaslasc'« when 
the patient is first seen makes the prognosis 
less faxorable since it indicates a more ad 
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\nnced stnge of the di«ei<e The histologic 
form of the growth nKo influences llie rate 
of cure the prognosis is low grade cpider^ 
mold carcinoma being much better than m 
Ijmphoepithehoma or transitional cell car 
cinoma Antecedent syphilis does not seem 
to alter the prognosis to nn\ great extent 
except that cancer nnsing on the basis of 
sjphilitic glossitis IS hkcU to be multiple 
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SURGERY OF THE NOSE 

(Fg-cfusiic of rraeturcs iYcop/nsme and 

Sintiges) 

General Considerations — ^Tor the proper 
hiimidiBcalion warming nnd clc'insing of in 
spired nr it is ncccssir> thit the entire 
nasil inucoex should function properly If 
for nns reason the sentihtion and draimge 
of ms part of the surface fails trouble en 
sues The obstructed area unable to nd it 
self quicklv of dust and bacteria becomes 
infected The resulting swelling adds to the 
obstruction and a Melons circle is cstnb 
Jjshed at the same time the remainder of 
the mucosa unable to cope with the burden 
of Immidifjing all of tlie inspired air be 
comes drj Tins increases the viscosita of 
the mucous blanket and pre%cnts its being 
moacd along by the ciha not onh does it 
fail to carrj awaj bacteria but it acluallv 
becomes a medium for their grow Ih The at 
Icndant irritation ultimateK results in fa>- 
pcrplasia which m turn produces dearnes«i 
permanent respirator! obsiruction head 
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ache ano«mia and other more remote ills 
their nature depending on the location of the 
haperplasia 

The underljing causes of the original ob 
stniction ma\ be either functional or struc- 
tural Among the former arc sudden changes 
of temperaliire trauma swimming and occii 
patiotial irritations constipation hunger al 
lergs menstruation and an\ other conditions 
comlucne to changes in the circulation The 
structural causes which are the more im 
portnnt surgically include deviation spurs 
and abscesses of the nasal septum traumatic 
changes in the bona ■structure hjpcrplasns 
of the turbinated bodies exostoses partial or 
complete atresias /iisiiaJJ! of the choana) 
syncchiac bonj cssts aberrant teeth aden 
Olds and related Ivmphatic h\perplasta« 
rhinoliths and other foreign bodies 

DEA lATION or THE SEPTUM NASI 
(Dc/Jcctcd Seplum) 

Definition — Vn nsjanmetncal malformn 
tion of the na«al sppium invohing the csrti 
laginous portion the osseous portion or both 
producing a deMation from the mullinc and 
obstructing one or both nasal chambers to 
some degree 

Etiology — T\ hde in some eases the dcvia 
lion ma> be of traumatic origin the nsjm 
mclr> IS ordinarily the result of a redundancs 
of the structural elements of the septum so 
that there is n crowding bulging or buck 
Img of this partition within the confining 
Avails of the limiting bones Tor this reason 
the condition is reJaliveh rare in children 
under the age at which the lions growth 
of the skull is completed It is likewise ran 
in Negroes 

It IS probable that the deformity maj be 
due to one of two causes Either the gothic 
arch of the infant palate fails to flatten out 
because of some defect in the development 
of the mnxilhr 3 bones thus restricting the 
space demanded b\ the growing septum 
above it or an overgrowth of the septum it- 
self occurs Straight seplums are often found 
associated with high gothic arches nnd de- 
Matcd ones with flit roman ones — evidence 
m favor of the redundanev tlicorv 

IRorbid Anatomy — There arc several 
types of septal deviation (1) a simple iim 
lateral bulge more or less continuous from 
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top to bottom ciusing obstruction of one 
nasal chamber and o^ crpatcncA of Uio other 
(2) an S shaped buckling which obstructs 
one side above and the other below (3) a 
lengths ridge which is a modification of the 
first tvpe in which the bulge has cxcewled 
the limit of elasticitv of the structure and 
produced a sharp edge (4) an advanced 
stage of the latter in which there is an ac 
tual crumpling of bone and cartilage cans 
mg irregular ndges and sulci on both sides 
and (5) the most common tvpe in which 
the lower margin of the cartilage is dis 
placed from its groove in the crest of the 
spina nasalis of the maxillarv bone and ex 
tending downward beside it makes its ap- 
pearance in the nostril 
Symptomatolofiv — Occurring as Ihev do 
somewhat fortuilouslj, the«e irregiilanties 


tion of the septum nasi It mav be said of 
septal spurs that thev differ from sharp de 
\iations onlv in that the opposite surface of 
the septum remains flat instead of present 
mg a corresponding concavilv the discreji- 
ant space being filled with the bonv or car 
hlaginous elements of the structure Since 
the svmptomatologv and the treatment of 
the two conditions are identical tlic dislinc 
tion IS academic 

Hematoma and abscess of the septum 
both causing obstniction arc differentiated 
bv their lack of rigulilv sometimes even flue 
tualion on pressure bv the historv of on et. 
svstcmic reactions and blood cvtology \tre* 
sias arc distingiii lied bv their conliniiitv 
with the lateral walls although poslcnor 
rhinoscopv mav be necessarv to determine 
this 



Tig 4SS — T\-pcd <l«vaa(ion$ ol the nasal septum a sine) I septum I ud lateral bulging* c trialeral 
bucll ng* d sharp un lateral ndgr e d spbeement of tl e lower edee of the carl lags, whiih may appear in Uie 
flostnl, / fracture of the cart lage with over nd ng and p septal spur 


mav obstruct the nasal chamber at any point 
and to anv degree Consequenth the svmp 
toms are those related to the affected part 
restricted breathing obstructed sinus drain 
age pressure on nerv e trunks or the nasal 
(sphenopalatine) ganglion irritation and 
subsequent hvperplasia of the tissues sur 
rounding tlic orifice of the auditive lube 
with diminution in hearing and infection 
through lack of drainage with attendant 
exudates (mucoid purulent or sanguineous 
depending on the invading organism) It 
should be borne in mind that the air cur 
rents passing through restricted spaces and 
through over patent chambe^^ mav be even 
more acbve m the production of inSamma 
tion than the pressure of ridges and spurs 
hence imilateral svmploms are quite as hkdv 
to be encountered on the open side as on 
the obstructed one 

Diagnosis — There are few conditions 
which are likelv to be mistaken for devn 


Prognosis — Although some deviated sep- 
lums offer mechanical operative difficullies. 
the results in e\periencc<I hands are uni 
formlv good Prognosis of the secondarv cf 
feels of the deviation such as deafness and 
sinus disease depends on the extent of the 
damage and somewhat on the age of the 
patient and the recuperative powers of the 
mucosa 

Treatment — If any treatment at all is 
required it is necessanh surgical 

Submucous Resection — ^This ingenious op- 
eration was first proposed bv Killian and 
developed bv Freer and manv others It is 
usuallv performed under local anesthesia It 
consists in removing the distorted ri^ad 
structures — bone and cartilage — from be- 
Ivreen Uie two covering sheets of muco-a 
without disturbing the latter 

This IS acrompllsbcd throni’h an inciSKin on one 
ade of the «eptunj — osuaIN the oonrei esten Tn" fwm 
Ibe antenor ansle nf the nasal fossa to the floor 
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bfhjn<l tJtff mHcncutanmus junclioa This incision is 
nuwlc into llie cartila^re Lul not Uirouj’li il Witli a flat 
ele\alor lie pcncl on Ir uni is sepaiatwl from the car 
liJase anti conUnunusl} (he penosteum from Ue bone 
01 er ihe cnlire ana of (he «]c\nlion Tl e onpnal met 
Sion 1$ tl cn tieepcnetl to inrlu k t] e entire carlibtro bnl 
not the penrhonilnurn cu tl c other s dc Hi pressing on 
the intact a dc the edgo of the cartilage u presented 
in the i\-outul where it m readily sepiratcd Xrotn the 
penchon Inuni of tl e sccon 1 si le Tl e mucosa of this 
SI Ic is clciated oier an area to correspond with tie 
oppos tc OTIC Uith suiiitl le h tintt and rolling instru 
rnents the thin shccLs of cartilnjK and Lone are re- 
mot ed and the Hick bonv ndge which is usually 
foun i along the floor is removed with n chisel or frac 
t ired with strong forreps A 1 ght splint ng of petro- 
bliim iraprepnaled gaure strips inserted m both nos 
Inis hoi Is the membranous flaps in apposition Tl 
slmnld be permanentJv removed at lie en ! of Inenty 
four hours Excejit for careful cleans ng no after treat 
ment is miuireil Hemorrhage is occasnnally sesere 
Tins occurs only when ll e membrane is tom and is 
controlled bv packing 1/ when lie membranes are 
elesated lacerations of Ixith membranes occur at 
opposing poinla a perforation of tl e acpltim mil result 
Ths docs not ordinsnlj follon n-lien onlv one sde is 
tom and the other rema ns intscl allbniigb e\en here 
infection tnnv intervene and destrer the imperforate 
side A perforation u of no great conseriuenee and the 
patient is usually not aware of it unless it happens 
to be small circuhr and antenocly placed m wticb 
rase il prwluccs n wb sti ng sound during breathing 
Tie rcrnwly is to lengthen Ute opening posteriorly lo 
form a slit nbieb will rot produce a whisUe large 
anterior perforations gather secret ons which dry and 
form exceedingly annojing crusts Hematoma and ab- 
scess of the septum bit more senous comp) cations of 
the septum operation 

HEMATOMA AVD ABSCESS OF TKE 
SEPTUM 

Definition — A collection of blooil or of 
pus beneath the perichondrium or the pen 
osfeum in the intact «cpturn or between the 
oppoainp membranes following a submucous 
resection 

Etiology — ^Hematoma of the septum is 
tisunlK the result of tnuma and while it 
was formerh encountered chieflj in children 
the automobile now distributes it impar 
tialft to all ages It occurs after a submu 
cons resection, more frequenlh in those 
carefully performed operations in which no 
tears occur and the incision is closed and 
splinted Some operators habitunlb sht the 
membrane along one side of the floor of the 
nose at the finish of the operation if no tear 
has accidentally been made to guard against 
the retention of blood If the hematoma be 
comes infected an abscess occurs 


Diagnosis — These conditions are tisiialN 
btlalcralU obslructue Thej mat be read 
il^ diagnosed bt palpation if their appear 
ance leaves anj doubt Fever, local heat and 
swelling and the accompanying leiikocvtosis 
announce the infection of the hematoma and 
the onset of the abscess 

Prognosis — If left untreated thov maj 
result m deformitv, cither in a thickening of 
the septum or m the ea«c of the abscess in 
a destruction of the cartilage of the nasal 
ridge producing a ‘saddle nose ' Cases of 
meningitis have been reported following sep 
tal abscess 

Treatment is the same m both cases — 
free incision near the floor of the nose It 
mav be neccssnrj to maintain drainage for 
several weeks bj means of a strip of gauze 
laid into the wound which should not be 
permitted to close until all likelihood of rc 
currcncc is past Irrigation of the cavity is 
commonly frowned on ns it maj result m 
further elevation of the membrane and ex 
tension of Iht process Sulfonamides bj 
mouth arc useful 

NASAL HYPERPLASIAS 
{Chrome Eyperplualic JlhtniUa) 

Etiology — Constant local irritations the 
result of badj> disturbed breathing intlus 
trial fumes and dusts or infection of a neigh 
boring sinus cventuallv produce a thicken 
ing of the epithelium and a fibrosis of the 
tunica propria especially in the erectile por 
tions of the turbinal mucosa Here as c/se- 
where the connective tissue is laid dowai 
along the vascular channels and the uneven 
contraction of this tissue produces comiga 
tions and irregularities of a membrane al- 
rcadv thickened and swollen These hvper 
plasias often interfere with respiration sinus 
drainage or the ventilation of the auditne 
tubes Not infrequcntlj the underlving pen 
osteum and bone are involved m the 
process 

Symptoms. — The svmptoms are those of 
nasal obstruction pressure and sometimes 
pain varjmg with the extent and location 
of the hyperpla'ia 

Treatment is preferablv preventive The 
earh correction of deformities and the erad 
ication of infections bv removal of the 
irritating cause prevent the progress of in 
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fhnuinlion to the li\*perphstic si^ge Ac 
cortlm^ to right the formition of aclu'il 
fixed tonntctne tissue requires much longer 
nnd occurs mucli liter thin is ordinirilv 
supposed 

After the fibrosis becomes estiblished 
howc\cr the treatment must consist of de- 
struction or rcmoMl The fir t mi\ be ic 
comphshed iMlh the ictuil ciulerj or *i 
high frequtnes cauteri It is po sible with 
1 properls insuhled needle electrode to con 
fine the destruction to the subimicosi thus 
pre\enting the scirring of the cilialeil epi 
thclmm Tlie ii-^uil method of rcmo\il 
c>pcciilh «hen bone is m\ol\c<l with 
clii el ind snirc or «ith one of Iht mins 
punch forceps designed for the purpose 

ATRESIt NASI 

This IS 1 compintn el\ nre condition It 
mi\ he the result of ssplulia lupus or in 
jur\ but IS usualU congenitil The interior 
ilrtsiis are mcmbrinoiis Posterior atresias 
occurring slighth sentnl to the choanic 
nn\ be cither bonr or membranous or a 
tombmition of the two Thc\ ma\ be bi 
liUnl or iinilitcral ind ciuse little trouble 
and mis rcmiin long undiagnosed if tint 
literal 

The treatment is openlne and is .often 
unsuccessful 

ABSCESSES ABOUT THE NOSE 
(ALA COLU^IELLA AND LIP) 

These abscesses should be mentioned par 
licuhrh III onlcr to stress the imporlineeof 
their proper treatment Although it wouhl 
seem tint the stnous dr image of the «uper 
ficial portion«i of the nose should be through 
the anterior facial sems plexuses and com 
mimicating sems acliialU form a fairK 
direct tract through the ophthalmic acins 
from the forehead the external nose the 
cheeks and Imlh lips to the caaernons sinus 
Abscesses m these parts «hon!d be trcatcil 
with hot fomentations and the patient 
should be confined to bed Incision should 
be aaoided Numerous fatalities haac fol 
low cel incisions caaemous smus thromliosis 
Inaing occurred Farh and judicious u e of 
penicillin or sulfonamides is indicated if the 
i IS at all seaerc 


EPISTAXIS 

Fpistaxis occurring sponlaneouslj is a! 
most inaariabh due to rupture of small 
superficial acssels of the septum oaerlaing 
the inferior anterior portion of the septal 
cartilage These are often so near the nostril 
that first aid maa consist onh of grasping 
the nose and comprc'sing it until the bleed 
ing stops The bleeding aes^cl is dcslroacd 
bj touching it with a chromic acid be id or 
the actual cautcra If the hcmorrliagc oli 
scures the bleeding point it is ad\i«aljk to 
insert hghily into the nostril a cotton pledget 
moistcneel avith epinephrine (1 1000 «o!ii 
tion) for a fear miniilcs Forcible picking 
maa onla aviden the tear and increase llit 
bleceling It should be resorted to onla for 
a scaorc hemorrhage m arhich case anterior 
packs and poslnasal plugs should be inserte 1 

If hemorrhage howeaer scant cannot hi 
complclela and pcrmancnlla controlled one 
of the following conditions should be^ sii 
pcctcd adenoids aasciihr hepatic and renal 
disorders purpura hemophilia luclic cud 
arteritis neoplasms exanthemas The c\ 
islcncc of aicanous menstniation as such 
is extrcmcla doubtful although women sub 
ject to no cblccd from other causes are apt 
to bleed during or just prior to the men 
sliaial period 

Arthur Phoitz 

INFECTIONS OF THE NASAL ACCES 
SORT SINUSES 

EUolwgx — The elaologa of inflaTnmntOTS 
disease of the nasal sinuses is cmbraceil to 
a certain extent in those condition® winch 
interfere aiith the drainage and ventilation 
of the cavities The obstructive lesion nnv 
lie a deflected septum an enlargial or ev tie 
middle turhmalc a na«al polvq) or some 
other nasal tumor a foreign object or cn 
largeil adenoids 

The sinuses mav become infected even 
when the drainage and ventilation nre nor 
mil if the bodv resistance is undulv lowered 
and there is a lon«iIlar or nisophnrvncial 
infection Patients suffering from an nlkrgic 
rliimti> friquonllv havea sccondar> sinii lU 
Tlie maxillarv antrum mav become mvolvni 
from caries of the root of a tooth localcil 
licneath the floor of the antrum 

Palhologv — The pathologic chancc' 
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«}jich occur m fljc mucou^i mcnibmne and 
l)onj walls of the «imi«cs fhiriti" the course 
of an infection arc the same ns would occur 
in anj mucus-lined cavity. These cliaiutcs 
may he described as acute congestive, acute 
suppurati\ c. chronic siippurali\ c and chronic 
hyperplastic. Chronic suppurative changes 
nia^ he (a) edtinatoiis. (h) granular or hi' 
filtrating, (c) fibrous or (d) a mixture of 
an\ or all of these Connccti\e tissue changes 
are common with much thickening of the 
••ubopitlielial layer Poljpi whicli ma> occur 
in any of the simi<es are more frequently 
found in the maxillars or ethmoid sinuses 
and would he clas«lfiefl as a elironic Inper- 
jilastic form of sinusitis. The hyperplastic 
form of sinusitis is usually sccoiidaij to an 
allergic rhinitis. Ulceration of the mucosa 
with invohcmenl of the imdcrljing bone 
takes place particularly in the chronic form 
of sinusiti-j 

Symptoms and Diagnosis of Sinus In- 
fections.— Pnin and headache referable to 
the region of the insoivcd sinus are usiiallv 
present, particularly when the frontal or 
masillary sinuses are acutely in\ol\c<l In 
acute ethmoiditis the discomfort may be de- 
scribed as a sense of fullness or pressure be- 
tween or above llic eyes In acute sphe- 
noidilib the headache may be vaguely deep 
‘‘cated in the Iiead. or the pain may be re- 
ferred to the occipital or frontal regions 
Acute frontal sinus pain is usually of the 
periodic type, that is, it may start in the 
morning and leave in the afternoon permit' 
ting the rest of the day and the mpht to be 
spent in comparative comfort. In chronic 
stniisftis there t* usually an absence of pain; 
however, headache nia.v be complainetl of 
occasionally but may not be referred to the 
affected sinus e\cepl during an acute ex- 
acerbation 

Teudcr7tess and pain on ptes^ure over the 
inv olv I'd sinus is usually present in the acute 
form but as a rule is not found in the 
chronic form 

Redricff and ^tcelhnq may be present over 
any of the acutely involved sinuses that .ire 
contiguous to the skin These symptoms are 
frequently present at the inner angle of the 
orbit in acute ethmoiditis in infants and 
children Edema may be present without 
other signs of inflammation 

A’fl-snl Discharge , — The presence of pus or 


mucopiis in the nasal chambers is usually 
significant of an infection within one or more 
of the sinuses. Pus in the middle meatus 
signifies mvohement of the frontal, anterior 
ethmoid or maxillary sinus I’us which 
emerges above the middle turbinate is sug- 
gestive of posterior ethmoid or sphenoid 
mvohement. Pus may not be present in 
hyperplastic simi-ilis 

In chronic smu-itis or in mild acute 
sinusitis the volume of discharge mav be 
so slight as to produce only a poslnasal dis- 



Fig 439 — Transilluminalion of the Rnlnitn Tli« pa- 
vhIp is normat i e. the pupilbn* reflex 
aoU eresoent of Lglil are present The left side is dis- 
eased • 

charge. The patients frequently call this a 
“dropping in the tiiroat ” The movement of 
the cilia of the nasal mucosa normally pro- 
pels the secretions toward the posterior 
wares 

TTansdhiminaiion affords valuable infor- 
mation as to the condition of the maMllary 
and frontal sinuses but none in reg.ird to 
the sphenoid and ethmoid sinnse«. 

In transilJumination of (he niavillary an- 
trum (Pig. 4'!')). a Prccr-Jackson transll- 

• hallenFer Di<oases of the Nose, Tliroal and Ear, 
he* I Felnper Publishers 
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iuminator is phced m the mouth (m a dark 
room) with the lips closed If the antrum is 
normal three signs will be noted (I) The 
infraorbital crescent of light corresponding 
roughh to the lower portion of the lower 
e%elid will be ^een (2) The pupil of the e\e 
will appear red (3) The patient will per 
ceive a sense of light when the e\es are 
closed If the red pupillara refle-r and the 
crescent of light are absent the antrum is 
probably affected However a thickened 
mucosa from a former infection tumor for 
mation or thick bonca maa obstruct the 
passage of light A dental lamp mav be 
placed al«o abo\ e the infraorbital ridge just 
below the eaeball and the glow of light 
looked for in the roof of the mouth 

Transillumination of the frontal sinus is 
accomplished b\ placing a hooded light un 
der the floor of the frontal sinus at the up 
per and inner angle of the orbit and com 
paring the two sides Variations in the 
amount of transillumination obtained will 
depend on am pathologic condition present 
the size of the sinuses and the thicUiess of 
bones through which the light must pa«s 
Roentgenograjthy of the sinuses will gi>e 
suggestive evidence as to the size and shape 
of the sinuses and of the absence or presence 
of anv pathologic condition A diagnosis 
should not be made from the films alone but 
when correlated with the clinical examina 
tion a reasonablv accurate opinion mav be 
formulated The injection of iodized oil into 
the various sinuses followed bv roentgenog 
raphy gives valuable supplementary lofor 
raation particularlr in regard to the thick 
ness of the sinua mucosa polvijoid degenera 
tion and tumor formation 
Complications of Sinusitis — Extension 
of the infection from the sinuses to other 
parts of the body mav occur (1) bv a 
thrombophlebitis of the perforating veins 
(2) bj way of a dehiscence throimh the 
sinus wall (3) bv direct extension through 
an ulcerating or necrotic area of the sinus 
v\ all and (4) through the v ascular channels 
in the form of bacteremia 
Optic neuritis and retrobulbar nevntts 
and other mflammatorv diseases of the eve 
and adnexa arc occasionallv due to sinusitis 
particularly when there is involvement of 
the sphenoid and ethmoid smuses The optic 
nerve maj be involved bv direct extension 


of the inflammation by vascular congestion 
orbj pressure on the optic nerve produced 
bj osteitis or periostitis In addition to these 
direct involvements loss of vision as a re- 
sult of sinusitis mav be due to toxemia or 
bacteremia as seen when the sinus acts as 
a focus of infection II\ pcrplastic sinusitis 
IS not in itself a direct cause but as a pre- 
disposing factor It IS of much importance 
Multiple sclerosis is the most important 
cause of retrobulbar neuritis and should be 
excluded before operative intervention is 
undertaken on the sinuses 

Orbital Cellulitis and Abscess from Sinu 
sifts — ^Infections of the ethmoid and maxil 
larv smuses arc the most frequent causes of 
orbital cellulitis and orbital ab cess This is 
especiallv true during childhood when most 
of these orbital infections are seen In chil 
dren certain anatomical factors mav be pres 
ent which enhance the development of or 
bilal complications «uch as congenital de- 
hiscences along the elhmomaxillarv suture 
in the lamina papvracea or m the orbital 
wall of the maxalla Another factor is the 
more profuse development of the vascular 
system in children therebv facilitating the 
entrance of infection from the sinuses into 
the orbit as a tbrombophlebitic process In 
fectioD mav gain entrance into the orbital 
cavitv also by perforation of the bony sinus 
wall The pus in some cases does not per 
fornle into the orbital cavitv but mav be 
guided antenorlv bv the periorbita to the 
evelids where it mav rupture spontaneously 
The pus mav also burrow along the perior 
bila to the sheath of the optic nerve and re- 
sult in intracranial involvement An extoii 
sioD of thrombophlebitis of the orbital vein 
into the cavernous sinus will result m caver 
nous sinus thrombo«is 
The svmptoms of these orbital infections 
secondar 3 to sinusitis are increasin'^ edema 
of the eyelids with or without chemosis and 
limited extraocular movements Proplosi 
mav be present cither with or without the 
formation of an abscess Changes in the 
fundus mav be present in some cases 
Conservative treatment including use of 
the sulfonamides as indicated hot com 
presses tampons or spravs of ephcdrine and 
mild suction will cure most ca'cs of orbital 
cellulitis Operative intervention is ncce' 
sary in some cases if pus is thought to be 
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present or if the child s condition is becom 
mg progressneI\ worst (see pirigraph on 
the external drainage of the ethmoid) 

Ofteomi/ehtt<! Secotidari/ io Sutuattis-^ 
This complication is usualh duo to the 
Staphvlococcus aureus The streptococcus 
has been reported m a few cases and the 
pneumococcus rareh About half the re- 
ported ca«es are found in adolescents and 
jonng adults The spread of the infection 
IS usualK bv hematogenous metastasis espe- 
cialh as thrombophlebitis of the \enotis 
s\stem into the bones of the calxaruim 
through the anastomosing diploetrc \cins on 
the under surface of the cranium or the 
frontal sinus but max be direclU upxvnrd 
through the diploe to the vault of the skull 
Isolated areas of infection maj be found m 
xarious portions of the skull The outer table 
of tin, skull IS usually the first to break 
down with the formation of a subperiosteal 
ibsccss Intracranial iiuoUement max result 
from a breaking doxvn of the inner table 
The sxmploms are those of a lotr grade 
sepsis and the appearance of the soft 
doughv swellings (Pott's pufTj tumors) over 
the vault of the skull The diagnosis is es 
tablished bj means of roentgenograms 

Penicillin (xvhen axailable) should bo 
given in adequate amounts mtravenousix 
intramuscularlx or topically The sulfon 
amides especiallj sulfatluazole should be 
tried being given bj mouth as well as ap 
phed locallx in the form of powder to llie 
exposed areas 

In the acute and rapidlj spreading txpe 
of osteomxelitis all methods of treatment 
nia 3 fail In the slow Ix dex eloping and more 
or less chronic cases probably the best treat 
ment is wide resection of the affected areas 
\cute osleomxrlitis of the superior niaxiJJi 
in infants is occasional!} seen Some cases 
appear to be sccondarj to a buccal infection 
others maj be due to a maxillarx sinusitis 

Treatment of Sinus Infections — The 
local treatment of sinus injeciions consists 
m cstablislimg free drainage and xcnlilation 
of the sinuses Instilling or «pra 3 ing epbed 
nne or placing tampons of eplicdnne in the 
rcoion of the middle turbinate gtxes tem 
porarv relief hliUl suction cnuliouslx ap 
plied IS of benefit in manx cases especially 
after the first stage of acute congestion is 
over Proetz s displacement iLcbnic in xrhich 
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intermittent negative pressure is used to fill 
and irrigate the sinuses especialh the pos 
tenor elbmouls and sphenoids with a 0 2o 
per cent ephednne solution is a helpful 
therapeutic procedure m obstinate cases 
The technic ma} bo used abo ns a diagnostic 
measure radiopaque oil being injected into 
the sinuses and the emptying time dclor 
mined b} means of subsequent rooutgeno 
grams Some form of heat is of great coin 
fort during the painful stage General sup- 
portixe and symptomabc medication should 
bcgixen as required In acute sinusitis with 
fexcr chemotherap} will he of decided 
benefit in most instances Chemotherap} is 
seldom required in chrome sinusitis except 
during acute exacerbations 
Irrigation of the Sinuses — Irrigation of 
the maxillan sinus is of decided benefit in 
the acute stage after the febrile stage has 
passed This ma} bt accomplished through 
the natural ostium m a large majoritj of 
cases bx means of Pierce s antrum cannula 
If marked inflammation in the region of the 
middle turbinate is present if force is re 
quircd to insert the cannula beneath the 
middle turbinate or if the mavillar} sinusitis 
IS accompanied by a frontal smusitis il is 
the writers practice to gam entrance to the 
antrum beneath the inferior turbinate by 
puncturing the nasoantral wall with a suit 
able antrum trocar Irrigating with a saline 
or a 2 5 to 5 0 per cent suspension of one 
of the sulfonamides in a saline solution Ixxo 
or three times a week is of decided benefit 
Imgntions of the frontal sinus max be per 
formwl through the frontonasal duct except 
in those casts m which an obstruction ex 
ists such as an enlarged middle turbinate 
Or a deflected septum Howcxtr the neces 
sily for irrigating the frontal sinus js not so 
frcquentlx indicated as in the case of the 
maviflar} antrum because of the dependent 
drainage of the frontal sinus 

Irrigation of the sphenoid sinus is prac 
ticed both as a diagnostic measure and as a 
therapeutic means of relief If an obstruc 
tion IS present it max be necessarv to re 
moxe it b} some surgical procedure before 
the irrigations can be c/Tcctcd Irrigations 
of the sphenoid smus are usunllx gixcn 
through the natural ostium but m some in 
stances perforation of the anterior sphe 
noidal wall is necessary 
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Irrigition of the ethmoid sinus is not 
possible except b\ Proetzs disphcemcnt 
mell od lio\\c\cr i somewhat simihr result 
IS obtained b^ placing tampons of a mild 
colloid sihcr in the middle nieatUi and lea\ 
ing them m place for twent\ or thirta min 
utes The hxgroscopic and mdd antiseptic 
action of the sihcr salt produces a free out 
pouring of the nasal secretions nhich is of 
decided benefit m eases of Mibaciilc or 
chronic cthmoiditis 

The surgical treatment of sinus infec 
tions consists in the remoial of an\ ex 
isting obstructiM legions and in «ome form 
of mtranasal or cxtranasal surgical procedure 

Removal of Obstructing Lesions — Ob 
slriiclmg lesions which necessitate remoial 
ire enlarged ci*stic or impacted middle tur 
binales high deflections of the ua«al septum 
na«al poljpi or other nasal tumors which 
nn\ obstruct the normal smus drainage 
foreign, objects nithin the nasal cavities and 
enlarged adenoids As the correction of the«e 
lesions 18 discussed elsewhere m tliK volume 
further consideration will not be given here 
except to stale that in manv ca<es of sinu 
silrs a satisfactorv rccoierr will follow the 
correction of the obstructions 

Surgerj of the Maxillan Sinus — Re 
inoial of the ^asoantral 11 oil (Antrum 
U indoit) — In manv ea«c« of subacute or 
chronic maxillarv sinusitis favorable results 
will follow the mtranasal removal of the 
nasoantral wall After local anesthesia is es 
lablishcd the nasoantral wall is punctured 
>n its crntnl portion bv means of a Good 
or Thompson antrum trocar rasp The same 
rasp I, used in enlarging the oyicninc to a 
sufficient size to permit the introduction of 
the Vagner or some similar tvpe of biting 
forceps Care should be exercised to avoid 
injuring the lacrimal canal which opens be- 
neath the anterior end of the inferior tur 
Innate If the bonv floor or other portions 
of the maxillarv smiis are carious from den 
tal infection a properiv bent curette mav 
be introduced through the nasoantral open 
ing and the involvetl portions genllv cu 
retted Packing is neces«nrv onlv to control 
excessne bleeding 

The Calduell Luc Operafion — In some 
instances of chrome maxillan sinusitis with 
extensive polvpoid evstic or hvperplastic 
changes in the mucous membrane it is ne- 


cessarj to supplement the mtranasal re- 
moval of the nasoantral wall with an addi 
tiona! opening through the canine fo<sa This 
external opening winch is made undtr llii 
upper lip through the canine fo sa permits 
direct inspection of the sinus and facilitates 
the removal of all or onlv the di eased por 
tiono of the mucosa The periosteum is elt 
vated over the canine fossa and retracted 
The anterior bonv wall is penetrated bj 
means of a gouge and mallet The openin" 
IS enlarged with the gouge and rongeur for 
cops The cavitv is explored and the dis 
eased mucosa particiilarlv ov er the floor i> 
elevated and removed Packing is rcrjiiircil 
onlv for excessive bleeding 
Surgerv of the Frontal and Ethmoid 
Sinuses — Fniranasal Drainage of the Fron 
tal or Ethmoid Amuses — In those cases of 
chronic frontal or ethmoid sinusitis m whieli 
local treatment and the removal of anv ol 
slruclive lesions have not affected a cure nr 
an amelioration of the sjmploms sonu 
form of mtranasal surgical drainage mav he 
indicated particiilarlv jf the patient «how« 
signs of sepsis or has frequent pains or head 
aches A roentgenologic «tudj of the «inii es 
should be made to determine the dimension* 
and pathologic condition present before anv 
surgical procedure is instituted 
Some tv*pc of operation as described 1 v 
Mosher is frcqiienllv emploved This coni 
bines the removal of all or m «ome cases tht 
interior portion of the ethmoid cells together 
with the cnlart.emenl of the frontal o«lium 
External Drainage of the Frontal 5/a«* — 
In a few cases of frontal sinusitis with ex 
ternal fistula intracranial or orbital coniih 
cations or excessive bone necrosis with un 
Usual or extensive ilcvclopment with orbital 
extensions or with infected ethmoid cell cx 
tending over the roof of the orbit «omc Ivpe 
of external drainage mav be required The 
simplest of these external operations consist 
in removal of the anterior wall with extern d 
dramage If neces arv the lining mucosa i 
removed Usualh some disfigurement n 
suits Lvnch s frontoethmoid operation l 
perhaps the safest external operation to ii'C 
as entrance to the frontal sinus is through 
the floor thus minimizing the danger of ex 
tension of osteomyelitis to the frontal bone 
Piirthermore Ic«s disficurcment results In 
the Ilajek I uc operation the anterior wall 
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of Ihc frontal sums is rcmo^cd scplums if 
present arc broken clown and the diseased 
mucosa curetted The frontonasal canal is 
enlarpcd through the floor of the frontal 
sinus and the anterior ethmoid cells are re- 
ino\tcl so ns to establish as free drainage 
from the frontal sinus ns possible In rare 
instances a radical external approach to the 
combined frontal ethmoid and sphenoid 
sinuses is indicated 

rrternnl Drainage of the rthmntd — Fre- 
cjiienlh m a case of orbital abscess or of an 
ethmoid fistula opening near the inner angle 
of the orbit It IS advisable to enter the 
ethmoid labyrinth b^ an external route An 
incision IS made through or just hclow the 
inner portion of the evtbrow extending 
iround the inner canlhus to the lower por 
tion of the medial orbital wall Access to 
the hbsnnth is obtained through the naso 
orlital wall and the cells are curetted 
throUpli this opening The orbital contents 
should be m\esligalcd and pus drained if 
jircsent Caternal drainage i« mamlaiiied 
until the discharge ceases 
Surgery of the Sphenoid Sinus — Rc 
moial of the {utenor Sphenoid HoH — 
Dnmagt of the sphenoid sinus consists in 
Tomoaing the anterior wall local anesthesia 
isiisunllN sufficient \,s a rule the pretiminars 
Ttmosa! of the middle lurbmatc is ncce« 
sar\ to obtain room for working when the 
inJranasal method is used A sphenoid punch 
forceps IS inserted through the sphenoidal 
ostium and the opening enlarged m a down 
ward and outward direction If the lining 
muco«a is curetted great care should be 
taken to aioid injuring the numerous nerics 
uid \ csscls in close proxiiiiitv to the mucosa 
Dchisccnccs m the bone should be watched 
for assiduoush 
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SUUGER'V or THE EAR 

Congenital Deformities — ^The most com 
mon congenital deformities are microtia in 
which the car i« \erv small macrotia in 
which there la a large auricle with sometimes 
an ncccssor\ projection lop ears which pro 
tnidc at a right angle to the «kull txccssnc 
enlargement of the lobe complete or partial 
stenosis of the external auditory mcaliis anl 
complete absence of the cxUrnnl ear 
Injuries — "Mana tjpes of injuries to the 
external ear occur both in war and in cnil 
life In the latter automobile accidents plaj 
the leading role To remedy dtfecls plastic 
operations may be attempted and if com 
plclc loss of an auricle occurs a prosthesis 
maj be beW iii place by spectacles 
Othematoma —A suffusion of blood bo 
tyreen the cartilage and Ihc pirichondriiuii 
due to trauma is called an otliemaloma It 
IS frequently seen m boxers In the acute 
stage the fluid blood may bo aspirated and 
prisstirc applied to present further bleeding 
Groat rare must be exerci eel (o present m 
fcclion If a clot has formed an incision 
should bt made the clot turned out and 
pressure applied If this is neglected great 
permanent deformity frequently results If 
infection lakes place betyseen the cartilage 
and the penchondniim the abscess should 
be drained and the casitj treated anf/*.cp 
tically Otlierysisc necrosis of cartilage <0011 
lakes place and fibrosis occurs with the rc 
suiting cauliflower ear 

Neoplasms — A number of 1 cmgn tii 
mors such as fibromas osteomas and oc 
ensionalh chondromas may occur usually 
111 the external canal Of the malignant tii 
mors epithelioma is the most common but 
endothelioma and sarcoma may be en 
countered Epithelioma of the atirick is often 
not highlj malignant m its course unless m 
ansion of the adjacent stnictiins occurs 
Tlie treatment consists m operaliye removal 
or still belter in many jnstnnres the ap 
plication of roentgen rays radium or surgical 
dialherinj 

Foreign Bodies in the Ear — Foreign 
bodies of all kinds may be inserted into the 
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external audlto^^ canal espccmlK b\ children 
and the insane If thej are forced beyond the 
isthmus of the can'll their remo\al is dif 
ficult Some substances tend to snell when 
moisture enters the canal while others by 
pressure cause erosion of the skin of the 
meatus or perforation of the drum mem 
brine The remoMl of foreign bodies as well 
as inspissated cerumen must be underliken 
with great cire lest by use of instruments 
injur\ to the ciml or perforation of the drum 
membrane results with consequent infection 
of the middle car A stream of warm water 
carefullj directed toward the superior will 
of the canal will sometimes dislodge a for 
eign bod\ and cerumen can almost al 
wi\s be ^cmo^ed in this manner It ma\ be 
softened h\ meins of ghcerin or oil before 
the <?\Tingmg At times the «tubslince such 
as a pebble is in contact with the drum 
membrane so tbit n relroiunculir incision 
must be made in order to extract it Insects 
should first be made quiet b\ the use of 
chloroform %apor alcohol oil or kerosene 
and then remo\ed ^th forceps or b\ siTing 
mg 

INFECTION OF THE EXTERNAL EAIt 

Otitis extemi may be either circum 
scribed in the form of furuncles or diffuse 
often IS a result of infection wlh B -pyo 
ci/ancus The chief symptom is pam in and 
around the external canal with three special 
points of tenderne'iS elicited bi (1) pressure 
on the tragus (2) manipulation of the 
auricle and (3) pressure on the uifra 
auricular gland 

Treatment — For the circumscribed form 
of otitis heat should be applied the canal 
packed with ichlhjol sellow oxide of mcr 
cun ointment or aluminum acetate and the 
furuncle mcised onlj when fully developed 
For the diffuse form oxidizing agents such 
as hydrogen peroxide potassium perman 
ganate etc should be avoided as B pyo 
cyaneus is oxvp*’iIic Packs of 3 or 5 per 
cent silver nitrate should be used In cither 
form pam max be rehexed bx from 5 to 10 
per cent phenolgljcerm applied to tbe ex 
ternal auditory canal Sedatives are often 
necessary In tbe diffuse form surgical in 
tcrvention is contraindicated Vaccines are 
often found to be helpful in preventing 
recurrence 


INFECTION OF THE JIIDDLE E\R 
Acute Otitis "Media — Etiology — The 
middle car is usualh involved bv wav of 
the custachian tube following infection of 
the no'e nasopharvnx or pharvnx Oc 
cnsiomllv infection occurs vn the external 
nuditorv canal either as the result of per 
foration of the drum membrane bv a forei'm 
bodv or bv entrance of water or some otlur 
substance through an old perforation 
Rarelv is the infection of Iicmalogcnoiis 
origin from a distant focus 
The symptoms arc pam in the ear (some 
limes accompanied b' headache) fever and 
a diminution in hearing 

Treatment — For the relief of pam from 
5 to 10 per cent phcnolglycenn heat and 
sedatives are used 

Paracentesis — For relief of pressure and 
retention mvringotoni' (paracentesis of the 
drum membrane) is necessary the indica 
tions bem^ 

I Light sjmptoms (1) pams m the 
car which defj other remedial measures (2) 
reduction m hearing (the whispered voice 
heard less than 1 to ® meters iwav) and 
(3) bulging or redness oi Ibc drum mm 
branc If any two of these srrnptonis arc 
present mvTingotomv is required 

II Important or grave svmploms The 
light sjmptoms plus (1) fever (2) head 

ache and (3) mastoid tenderness If Jnv 
one of these addition'll s\mptoms is present 
myringolomv should be performed The 
drum membrant should be incised at the 
point of greatest bulging but the most fav 
orable location is in the posleromferior or 
the anteroinferior quadrant 
Complications of Acute Otilis Media 
— ^The most often observetl complication 
are acute mastoiditis lateral sinus phlebiliv 
or thrombosis petrositis «:epsi3 and men 
mgitis 

Icute mastoiditis is usuallv due to cxlcn 
Sion of the infection to the mastoid anlruni 
and other mastoid cells There arc four 
tvpes of mastoid process (1) the pntu 
malic m which the cells or air spaces (hnw 
wath mucous membrane) extend from the 
antrum to the tip and often to the po tenor 
border of the mastoid (2) the diploic m 
which there are diploic spaces (marrow 
‘spaces) but no pneumatic cells (3) t le 
miwl tvpc in which some parts are pneu 
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matlzcd and others are diploic^ and (4-) the middle car or mastoid infection The s\nip 
Ijpc in which the mastoid process is com- toms of pun and tenderness maj be p/escnl 
posed wliolh or in Jar^re p.irt. of hird com- nitliin a ftn da\s after tJie onset of the 
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pact bone (“‘'clcrolic" Upe) «ith ftw if acute oliti- midn. but lhi< docs not moan 
any, air or marrow spacer This tj-pe Is often Ihal cinnprs requiring surgical inlcrunlion 
tJie end result of repeated or lon;:-conlimtcd are nccessaril> dt\clopini: Decaltificatioii 
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of the bonj trabecuhe usually requires from 
one to three weeks m certain ts^pes of sini 
lent infection the breaking dowTi of these 
trabeculae mas occur much earlier 

The symptoms sars grcatlj in number 
and sescritj Tjsuallv there is some pam in 
the mastoid process \Micn the infection 
reaches the outer corlc'c and insohes the 
periosteum there is tenderness Tins is 
Iikch to appear carh and to be well marked 
in childhood when the cortex is thin and 
conserseh it is often absent in advanced 
igc when the cortex is thick and hard The 
usual points of tenderness are (1) the region 
of the mastoid antrum (2) the tip ospe 
cialh if there is a large terminal cell and 
(3) the posterior border of the mastoid proc 
ess Varving degrees of jeier max be pres 
ent especialh in children but in adults it is 
rareU high or of an intermittent character 
unless the inflammatory procc'js involves the 
vicmitj of the lateral sinus or other veins 
Chills cspeciallv when followed bv a sudden 
high rise in temperature with a rather abrupt 
drop are usuallv significant of a pathologic 
condition in or near the lateral Mnus In 
children however the same svmptoms mav 
be due to involvement of small veins present 
throughout the mastoid process and not the 
lateral «inus itself IMien the mflammalorv 
condition affects the cortex and periosteum 
some su'elUng or infiltration is usuallv noted 
Edema is often present and nnv appear at 
an earlv stage m joung children It is at 
times due not to the involvement of the 
mastoid it«ielf but to a furuncle on the pos 
tenor wall of the external auditorv canal 
Sinking or sagging of the posterosiipcnor 
wall of the honv portion of the external 
auditorv canal is u>uallv considered an in 
dication for a simple mastoid operation If 
fistula of the mastoid cortex occurs the 
escaping pus elevates the perio teum and 
fluctuation is present It must be remem 
bered that in infants with an open petro 
squamosal suture a subperiosteal abscess 
mav develop without destruction of bone 
Treatment — The opening of the mastoid 
antrum (antrotomv) and the removal of all 
infected or di eased bone is the surgical 
treatment The proper administration of 
the sulfonamides has greatlj reduced the in 
cidence of mastoiditis 
Indications for simple mastoidectomif 


(antroiomy) xarj with different otologists 
but include profuse purulent discharge con 
tinning for from three to six weeks per 
sistence of fever or pain from the onset of 
the distase or recurrence after subsidence 
in the first week sagging of the bonv ex 
tcmal canal wall swelling of the soft tissues 
over the mastoid subperiosteal abscess 
marked diminution m hearing paraljsis of 
the facial nerve and any pjcmic or cere 
bral sjTnptoms not due to infection else 
where 

Teehneof introiomj General anesU es a is ustnll 
employed but local anesll esia max be meil lo S4.vere 
cases of <1 abetea I berculos s etc \n ineis on ts made 
about ^ inch posterior an ! parallel to the insert on of 
U e aur cle an i tl e penosteum is elevated tt pn ^ 
or an electncall Inven burr the cortex is removed 
and ll c antrum located MI softened bone and pranula 
t ons are remosed not onlj m tl e antral region bat in 
the r>gomalc root tie masto I tp an 1 beh nd the 
lateral s ous If the bone eovenng the lateral t nns or 
dura ts softenesl it should be removed Even if ths 
bone IS apparcnlly normal the s niis si ool 1 be unrov 
«red and invest galeil if tiere lave been rl lU inter 
millent fever or any other <vrmptoms ind cat ag the 
po$» b 1 tv of an infect on in or atout the lateral s nus 
\fler all pathologic tiaues lave been removed the 
V oun I s I shlh pacVe<l v Ih plain m lac todoforn 
gauze a ngorel Im i or gvure saturated w ll 5 per 
cent sulfatl azole o ntn ent nr tl e aound is dusted or 
even loosely fillcsl vnth one of tl e s Ifonam de pr"*''! i* 
and then elo«eil viilh s tires or rips except for a 
small space at tie lowest pn nt througl which the 
pack ne projects Most otologic s if«Tons prefer to re- 
move all cell bearing areas whether or not tl cv are 
objeclivelv nfectctl at tie lime an 1 the operat on w 
not cons derrd complete uni ! Ih s has been done 

L\BTRINTIIITIS 

Efiologv — Primarv labvnnthitisis due lo 
trauma etc while sccondarv suppurative 
InbvTinthitis is due to infections of the m 
nor car via the middle ear during either 
acute or chronic olitis medii Usinliv th 
cochlea and vestibule arc both mvolvid 
Clinical varieties include (1) circumscril «1 
(2) scroub and (3) diffuse purulent labv 
rintliitis 

Symptoms — In circumscribed labjrin 
tliitis there is often the fistula svmplom 
and if the stage of irritation is pre ent there 
IS nvstagnius to the diseased side In «crous 
labjrinthitis there is usuallv nvstagmiis to 
the diseased side marked diminution in 
hearmg and vertigo In diffuse suppurative 
labjTinthitis there is alwavs complete lo« 
of hearing m the affected ear complete ab 
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<cficc of vc«til)uhr reactions n^atng^lus 
iJic ^^cll skIc marked \crligo fc\cr (usu 
aIJ\) and (IcNclopmcnt of intningilis (often) 
Treatment — lor circumscribed lnb\rin 
tliiti-* « huh occurs usiialh in chronic olilis 
mciln radical n!aslOldltJo^)^ is pcrfornic<I 
without dislurbini’ the fistula in the semi 
circuhr cnml for scrotts lah\rmthiti% 
complele rest but tisunllj no ojKnlion i> 
iue<In! aside from a m\nnj’olnni\ or sun 
pic iiiaslouhi lonn when olhir indications 
for these operations arc present In ddfiisc 
suppuralne labvrinthilis if there is huth 
fc\cr or an\ si^n of meningeal irritation 
radical niastoidcctonis an<? opening of tin 
lah\ruilh arc recrssnr\ There arc Mirtoiis 
tspcs of Inl)\rinth operations such ns (In 
Nctinianii Hinslurp etc 1 he cnchltar and 
\cstibular portions of the iiiiier car art 
opiiud to effect dranni.c Unless sMuplonis 
of umnuunl mlracraninl insohaiKnl arc 
preint labirmlh drainage is most safcl\ 
done during the latent period that follows 
the sniisidcncc of the acute ssmpfoms « 

cifiiovic OTITIS nmiA 

Ltmlogy — A case of acute otitis nuilin 
ma\ bwome chronic because of (I) «ome 
pathologic conditions in the no^e phnrsnjc 
or nn opliarsnx such ns smiis infection 
odenoid’i or iiiftclcd ton>ils (2) dixasc of 
the ( pilMup Ilium (attic) (7) disci«< of ll t 
mastoid cells (not insoliement ui the carl\ 
stage of icnte otitis nitdia which usuallv 
subsides) (4) disease in the petrous p>rn 
mid sucb as piralalnTinlbilis (5) s^slemlc 
disease such ns tiilnrculosis (d) mixid in 
fcctjoiis of the middle car and (7) severe 
atulc infections diseases such ns Karlntina 
measles diphlhtria etc 
Sj mptoms — The most common svmptonj 
IS the purulent «< ere turn which is often fetid 
because of llic necrosis of I om ‘Hiinctiincs 
the car is dr\ except when acute taacerba 
tions occur Hearing i> usualK irapiircd 
cspcciallv for the low tones I’am is iisuall\ 
present onlv at the time of the aeiile ex 
accrbation or when there is necrosis of the 
bone winch is in proximitv to the dura 
Cholesteatoma is present in many cases with 
niHigmal pirforalions 

■\^lth central perforation invoUcmcnl of 
bone and likewise intracranial oomphcalions 
are rare In this type of ease there is often 


mucopurulent secretion due to infection via 
the cuslncbian tube which rarch calls for 
surgical mlervcnlion Marginal perforation 
involves the hone often causes serious com 
phcaltons and is the tape that usnalH re 
quire-, operation 

Treatment — (A) ;Yon Surpicnf — If the 
secretion is mucopurulent suggesting m 
voUement of the luslachian tube the naso 
pharynx should be treated the adenoids re 
moved etc The use of 50 or 75 per cent 
alcohol or pure ether in the middle ear is 
often of some benefit Granulations nnv bt 
cautenred with trichloracetic acid eliromic 
acid or silver nitrate or they may bt re 
movid siirgicallv ilh perforation m Shnp 
noils meniiirnni and invoivtment of the 
attic irrigation with dilute alcohol i» mdi 
cntvd but if there is no improvemml after 
a rtnsonablc period radical mn'-loidectomy 
must Ic performed If i lirgc pirforahon is 
pro int with only n small amount of seerc 
tion bone or iodine powder should be m 
sulllatetl Uluncvcr a pcrfviration is present 
It should he rtmtmbertd that no water 
should nl nnv linn be allowed to enter the 
i ir brciuse of the danger (I) of roinfection 
of the middle car or (“) of a caloric reaction 
with constqucnl vertigo 

(B) Surpieaf Treatment — (1) Oasicufec 
tomti IS fxcasionalh performed m eases of 
necrosis of the ossicles accompanied by mod 
crate siipimration and m propcrlv selected 
cases tins obviates the ncccssilv for a more 
radical proccdiirt later (2) Radicnl mas 
touicctomy is ncccssarv when the following 
arc noted (a) maigmd perforation c<!pe 
tiallv III the poslcrosnptrior quadrant of the 
drum membrane witli necrosis of bone (b) 
cboltsltatoma (t) « persistent fetid piirii 
lent discharge (d) repeated acute exactr 
bations of a chrome otitis media and (e) 
intracranial complications 

Terlmc of Had ca{ Maalo Iceton j — Tie t! eOTy of 
ra tral opera! an m ol rtr c otit s rneft a is to et m nate 
all areas of infect on i tl e n ] lie ear and masto 1 
fuocess ai } to ronvert ll c n 1 lie ear miuto d ontrum 
and t«IlH an ! ll c cxiernni a 1 tnry canid into one mn 
1 1 oas cav l> \i inn-i on s inndp a! out ^ or inch 
postenoT nn 1 parallel to U e nsert on of ll e aur ole 
He penoitcum is reflccletl not oi ly over tl c masto <1 
iroccss liut over tie posterior and upper wall of lie 
t>ooy external canal Tl e cortex is entered e Iher v Ih 
BO gca or \ th nn elcclnenlty dnven burr and the 
antrum locale 1 great care being taken to avod lie 
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external sem c rcular canal and the facial nerve vludi 
hes just belo v it and above tl e oval window The S(v 
called bndge” (the o iter half of the inner en 1 of the 
posterior nail of the bonj externa] auditory canal) u 
removed, convert ng the middle ear the at trum and 
the external aud torj canal into one cavilv The so- 
called facial spur (the postenor bony cat al wall) u 
cautiously leveled down as far as poss hie witloul IB 
jury to the fac al nerve All granulat ons and necrotic 
bone are carefully removed from the antrum att e and 
middle ear Greit caut on must be observed id curet 
t ng the latter to avod njurv to the footplate of lie 
stapes for fear of caus n® acute labvnnll tis an 1 con 
serjuent men ngil s To prevent re nfect ons of the imd 
die ear by nav of the eustach an tube its tvmpanic 
en 1 should be curettcil to produce closure but injorv 
to the internal carot d arterv wl ch 1 es n close prot 
im ty must be avo led Afl»r careful inspect on of the 
whole cavitv a plasi c procetlure is done on t! e mem 
branous port on of the poster or vail of tl e external 
aud torv meatus Sutfath azole o ntment packing is in 
serted via the canal after tie wo nd has been dusted 
w Ih one of the sulfonam le po lets or the ent re 
cavity may be looselv filled with the po rder and only 
enou<'h gauze pack ns used to keep the plastic flaps in 
post on Tl en the rein aur cular woun 1 iss turev! If the 
lateral s nus Fes far forward so that the approach to 
tl e antrum is xerv <1 fficult or imposs hie by the us si 
route the Stacke operat on wh ch seeks the antrum bv 
way of the external aud lory canal, must be employed 

The operative results are judged from 
three standpoints (1) Secretion If the 
whole cn\itA ts ultimntelr lined with cptdcr 
mis the caMt\ ttill be drt in a considerable 
percentage of cases howeAer (as high as 30 
per cent) some secretion persists (2) Hear 
mg If the impairment of hearing before 
operation is vert great much improvement 
rarelv occurs sometimes the heanng is even 
worse after operation (3) Prevention of 
intracranial complications If the operation 
IS properlv performed tins purpose is usu 
allv achieved 

Complications of chronic otitis media 
usuallv occur at the time of acute esacerba 
tions but thev mav develop during acute 
otiliv media without anv previous attack 

Lateral Smtis Thrombosts — Involvement 
of the lateral sinus mav appear as a peri 
sinus abscess phlebitis or actual thrombo«is 
within the lumen 

Symptoais — (1) A sudden high rise m 
temperature accompanied bj a chill and 
then an abrupt drop to normal or subnor 
raal (2) marked leiikocvtosis e«pcciall\ an 
increase in the polv morphonuclear leuko 
evtes (3) edema ov er the posterior portion 
of the mastoid process if the emi«sarv vem 


IS involved and (4) embolism which often 
occurs and affects the joints heart muscle, 
lungs or other parts of the body 
Diagnosis — ^Pneumonia and other causes 
of pjemia as well as malaria must be tx 
eluded The Tobev Aver lest is often of 
value in determining whether or not occln 
Sion IS present It is also of value m bilateral 
mastoiditis as it shows which side is throm 
bosed 

Tre-vtmest — If thrombosis is suspected 
a simple mastoidcctomv is performed if this 
has not alrcadv been done and the lateral 
sinus exposed at its sigmoid portion If in 
vcstigation confirms the diagnosis Uic in 
ternal jugular vein should now be ligated 
and cut between two ligatures If the vein 
itself IS infected it should be excised even 
to the jugular bulb Returning now to the 
lateral sinus the latter is mcised and the 
clot removed If free bleeding is obtamcil 
from boUi ends the wound is mereh packed 
If bleeding docs not occur from the upper 
a?nd It shouhl bt exposed until free bleed 
ing IS obtained anti then packed gauze be- 
ing inserted between the bone and the sinus 
Brain Abscess — ^Abscesses occur usuallv 
m the lemjKirosphcnoidal lobe or in the cere- 
bellum (See section on Brain Ab cess ) 
Outtc Veni»9i(it— -There mav be diffuse 
suppurative leptomeningitis circumscribeil 
suppurative leptomeningitis or serous men 
mgilis RecentK the sulfonamide derivatives 
have been cmploved in streptococcic and 
pneuraococcic infections such as lateral 
sinus thrombosis and meningitis This sub 
jecl IS treated in the section on suppurative 
meningitis Anj treatment of this condition 
if otitic m origin is incomplete unless Iht 
focus of infection is first removed Tht 
means a complete simple masioideclomv 
with eeposure of the dura of both the middle 
and posterior fossae Sometime in tlit< 
wav an extradural abscess will be di cov 
ered Some otologists of experience al«o ad 
vocalc dural incision Under this plan with 
adequate chemotherapy and serotherapv 
plus frequent or continuous cerebrospinal 
drainage bv lumbar puncture the niortalitv 
for otitic meningitis (diffuse suppurative) 
has been reduced in recent v cars from ncarlv 
100 per cent to well below 50 per cent 
Petrositis — ^The structure of the petrous 
pyramid corresponds to that of the mastoid 
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process And therefore ina% be pncumnlic 
(liploit, mixed or '•clerolic in tjpe Infection 
n>n\ enter bj ctllidar extension from the 
middle t ir or nnstonl cells either jiosterior 
''iiperior or inferior to the Inlnniith or in 
tcriorlx liclwecn the cocldci nnd the inter- 
nal carotid nrlcr\ The pntholocic process 
mn\ be either empjcmi m i cell or cclU or 
osleoin\chtis 

In the presence of middle car or mistoid 
infection either acute or chronic the s\mp 
toms ire pun on the side of the Icsmn fre- 
(lUcnlK referred to the area snppliexl bx the 
fiplillnlmic dnision of the fifth nerxc pi 
rnKsis of the sixlli ncr\e (tlie Grnlcnigo 
trnd) 1 loi\ continued fexcr i profuse 
middle ear dixchirge nnd roitilpcnologic e\i 
donee of dccdcifleatiou of tlic petrosi 
A simple or ndicil misloidcctomv. de- 
ptmlmg on the chromcitx of the cisc will 
nlTord silisfictorr dnmape in minx in- 
stances \t the lime of operation fistulous 
iMcts leading to the pxraimd should be 
cnrcfullx sought for and, if found curetted 
If these measures fail the petrous pxramtd 
max be attacked dircctlj 
The most satisfactorj procedure is some 
modification of Eaglcton’s lecliiue After a 
simple mnstoidcclomj has been done the 
dtitn IS freclj exposed bx rtmoxal xxjtli 
gouge or rongeur of the tegmen masloideum, 
the squama and the posterior portion of the 
rjgoma Ventriculopuncture rclicxcs brain 
tension so that the brain can be rclricted 
and the anterior and posterior surfaces of 
the pxramid expostd nearly to the internal 
auditors mi:atii-> If an cxtradunl .ab«cc<s is 
dibcoxcred it max lx drained or the interior 
of the pyramid may be opened xxjUi a 
curette 

RoBtRT SoNNEXSCIIElN 
Revised by George M Coates 
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THE THROAT 

Anatom) -~Thc region commonly known as the 
throat IS i>otinded anteriorly bj the base of the tongiie 
laterallv and poslcnorlj bi the pharyngeal walls su 
penorK bx tie nu«ojiharvngeal space and inferiorlx In 
the hypopliarxns Prom a surgical standpoint, thu area 
w important pnraanU because of the fact that U con 
lauis la a more or /ess s) mmetnea] arrangement (/efi 
nile masses of hniplmtl tissue Hiancleriied as m 
other parts of lie IxkIj bs Umph follicles enmeshe 1 
in conmitisc t ssue and particularly in the throat 
covered In stratified cpitheinim which dips down into 
deep CTspU and pockets This arrangement of Urn- 
pi Old tissue m the throat known commoi ly as XVal 
dexers nng is d slnbuteil os follows On each si !e of 
Ibe lase ol the longue sre two masses of JvmpJnrI 
tissue known ns the lingual tonsil on each lateral wall 
King against the superior constnetor muscles of the 
pfiannt and slung between the pahtngfossiis and pal 
ntnpl arxiigtus muscles fthe sO'Called anterior an I pos 
tenor pillars) is the largest of these Kunphoid elements 
the faunal tonsil \ rood an mass of tissue known as 
tie adenoi I les just at the base of lie nasal septum 
and rovers Ihc upper half of that porlmn of file pos 
tenor plianngral wall which is shut off from new bv 
the soft palate In odil linn there are smaller and ir 
rcpdarlv shaped and sireif mosses of lymphoid tissue 
seattereil on the lower posterior pharyngeal wall anl 
on the posterior surface and edges of the pnblopl arvai 
geits muscle These masses of lymiplioid tissue are found 
in all proportions Their fiind'imental importance I es 
in the fail that situated at the veir galexrsx to tie 
upper end lower mpiralory tract lliev constitute one 
of llie most important sources of focal infeelion in the 
entire Iwvlv Baclena Ijccoming lodgwl in the depths 
of tl c epithet al crvpts break through into the rlecpet 
stniolures an 1 by vascular or Ivmphalic transfer are 
naitiK liornc to other parts of ihi. t>odv Tn add tion 
all varieties of local inflammation are maiiifestnl in 
tl s IjniplaKc niig therehv p'lng nse accorling to 
the tvpe of invading micro-organism to a group of 
sprixfic dsvascs Tl c'e mflarrminloTy maniteslalicins of 
infecttnn may be acute or chronic nnd necessitate sur 
gieal or med cal therapy 

PATHOLOGIC CONDITIONS 
Acute Tonsillitis — Pnmnnlx because of 
its siEC and complex Ixmphatic and xascular 
connections the fnncial tonsil is reprcscnla- 
tixe of the rest of the ring m its reaction to 
infection Ilcnec, so called acute tonsillitis 
stands for acute infection xxitli anx of the 
common bactennl mxaders m the lingual 
tonsil the adenoid or the plmrxngcal nod 
nlcs It IS characterized bv the cardinal signs 
of infiammation — redness pam (particuhrlx 
on swallowing) and fexcr All the Ivmplioid 
structures present a characteristic appear 
ance exemplified in the faiicnl lonsj] bx 
small punctate xxhile yellow spots scattered 
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external semicircular canal and the faaal nerve sshicli 
Lcs just beloM it and above the oval win low The «o- 
called Tindgc (Uie outer bnlf of the inner end of the 
inslenor «all of the bonj external au hlorj canal) is 
^emo^e^l concerting tic mid lie car tie antnim and 
the external auditorc canal into one caxily The so- 
calletl facial spur (tl e posterior bony canal waO) is 
cautiousb leceted doivn as far os possible without in 
jurj to the facial nerce Ail granuLilions and ncctolic 
bone are carefuUv remoied from tl e antrum attic and 
middle ear Great caution must be olsenel in curel 
ting the latter to aco 1 in]urv to the footplate of the 
stapes for fear of causing acute lahcnntiutis and eon 
sequent meningilis To prevent n.inrections of the Diid 
die ear by wai of the eustaehian tube its Icmpanic 
end should be curetted to ] ro luce closure hut in)urv 
to l! e internal carotid arlen which I es in close prox 
imitc must be acoi led After careful inspection of the 
whole caviti a plastic procedure is done on tie mem 
branous portion of the posterior wall of the external 
aud torv meatus Sulfathiasole o ntment packing is in 
serted via the canal after the wo ind has been dusted 
with one of the sulfonami le pow lers or the entire 
cavity may be loosely filled with the powder and onK 
enough giuxe pack ng used to keep the plastic flaps in 
position Then the relronuncuKr ' oun 1 is sutureil If the 
lateral s nus Fes far forward so that the approach to 
the antrum is xerx clifhcult or imposs ble b\ the usual 
route the Stacie operation wl ich seeks the antrum bv 
way of the external auditorv canal must be employed 

The operative results are judged from 
three standpoints (1) Secretion If the 
whole ciMtA IS ultimaleh lined with cpuler 
mis the caMtA \m 11 he <1r\ m i considenble 
percentage of ho«e\cr (as high ns 30 
per cent) some secretion persists (2) Hear 
ing If the impairment of hearing before 
operation is Aer> great much improxement 
rirelj occurs sometimes the hennng is cten 
worse tfter operation (3) Prescnlion of 
intracranial complications If the operation 
is properU performed this purpose is usu 
alh achieaed 

Complications of chronic otitis media 
iisuall\ occur at the time of acute evacerba 
tions but the% maa deaelop during acute 
olilis media without an\ previous attack 

Lateral Stmts Thrombosts — In\ol\emcnl 
of the lateral sinus ma> appear ns a pen 
sinus ab cess phlebitis or actual thrombosis 
within the lumen 

Sa-\tPToais— (1) A sudden high rise m 
^ temperature accompanied Iia a chill and 
’ then an abrupt drop to normal or sitbnor 
mal (2) marked Icukocxtosis especiallv an 
increase in the poKmorphonuclcar Icuko 
cjtcs (3) edema OAcr the posterior portion 
of the mastoid process if the emis«ar> aein 


IS inAoIved and (4) embolism whicli often 
occurs and affects the joints heart muscle 
iuo^ or other parts of the bodj 

DI\G^ObI'5 — Pneumonia and other causes 
of psemia as well as malaria must be e\ 
eluded The Tobex A\er test is often of 
xalue m determining whether or not occlii 
Sion IS prc«cnt It is abo of xalue in bilateral 
mastoiditis as it shows which side is throm 
bosed 

TncATMENT — If thrombosis is suspected 
a simple masloidcctomx is performed if this 
has not alrcadv been done and the lateral 
sinus exposed at its sigmoid portion If in 
Acsligation confirms the diagnosis the in 
Icmal jugular \cm should now be ligated 
and cut between two ligatures If the xcin 
itself IS infected it should be excised even 
lo the jugular bulb Returning now to the 
lateral sinus the latter is inci«ed and the 
clot removed If free bleeding is obtaincel 
from both ends the wound is merelv packed 
If bleeding does not occur from the upper 
tmd it should be exposed until free bleed 
ing IS obtained and then packed gauze be 
mg inserted between the bone and the sinus 
Dram Abteess — Abscesses occur usually 
ID the temporosphcnoidal lobe or m the cere- 
bellum (See section on Brain Abscess) 
OUUc Menittgiits —There mav be diffuse 
suppurativ e leptomemngibs circumscribed 
suppurative leptomeningitis or serous men 
insitis Recenllv the sulfonamide derivatives 
have been emploved in streptococcic and 
pneumococcic infections such as lateral 
sinus thrombosis and meningitis This sub 
jecl IS treated m the section on suppurative 
meningitib An\ treatment of this condition 
if olitic m origin is incomplete unless the 
focus of infection is first removed This 
means a complete simple inastoidcclomv 
with exposure of the dura of both the niKldlt 
and posterior fossae Sometimes m this 
wav, an extradural abscess will be c!i«cov 
cred Some otologists of experience al«o ad 
vocate dural incision Under this plan with 
adequate chemothcrapv and serothcrapv 
plus frequent or continuous cerebrospinal 
drainage b\ lumbar puncture the morfnhtv 
for ohlic meningitis (diffuse suppuralivt) 
has been reduced in recent vears from nearlv 
100 per cent to well below 50 per cent 
PetrostUs — ^Thc structure of the petrous 
piTamid corresponds to that of the mastoid 
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])mce>'<: nml llicrcfore may In* pnpumnlic, 
tlfpIoH*, mKi'tl or scltrolic in tjjK' IiiFcction 
ma\ cnlrr by nlliilar txtojjsion from th^ 
trtf(i<Ho tnr «r tna''loi<l cells tillicr ftoiUrior, 
*u|»rior nr inferior In Iho l.ilijrjnlh. or nO' 
tiriorly beturcn llie cochlea and (he iiUer- 
nal carotid nrltry. The inllioloeic pnwcbS 
may be c(tli<r cmp.\<ni.i in a call or ccll< or 
oslcomj chits. 

In the presixirc of mublJe car nr maslohl 
infcclinn. either nnile or dtrotiic, the sjmp' 
toms are piiti on the stele of the lesion, fre- 
tpienlly nfiTrtd to the area stipphecl h> Ihc 
oplitfinhiiic division of the fifth nerve, pi- 
r.iljsis of llie <ixth nerve* (the Gnulemso 
(rtael). a hm. contimicel fever, a profuse 
tnithlli* car eli-e,hnrt;e niiel rtn’ntptiiolo}!ic «vi- 
efcncc etf ehcatleifienfteiit of (hr pctmsa 
.\ simple or raelieal mnstoiilcctoinv. de- 
ptneliiic on the chrotiicily of the e.i<e uill 
nffortl salisfaclor.v ilrninn{;e itt mnn.v in- 
stances. .Vt the lime of opernfian. fi'dilotis 
tracts h-ntlinu to the pjriiiiuel 'hottlel be 
tare.rnlly sotifihl for nnel. if fejt/nel. cnrctUal 
If these mcastires fail, the petrous pvranml 
may he atlncked elircetly. 

'Hie most satisfactory proeceinre is some 
moeltflealion of I^iglcton’s technic Afler n 
simple niasioieharlomy has been vlom*. the 
eliira is freely ctjiosed b.v rtmoval «illi 
itenige or ronpenr of the te^pniem mnsloiekutn. 
the sqnattm anel (lit (KJste'fior [KtrlKm of the 
zypoma. Wiilricuhipimelttrc relieves brain 
tension «o that the brain can be retr.icteel 
and the anterior and [)oslerior surfaces of 
the p.vmniid /xi>osiiI marly to the mtirntvl 
auditorj meatus. If an cxtr.uhiral nbscvss is 
discovered, it ina.v be dniJiJC-d or the iiiUnor 
of llie pjTniuiil may be opened with a 
curette. 
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Anatom}, — ^The repon commonlj tnoim ns the 
tfinwt U l)Cttndi-t] anteriorly In llie base of the toiipie, 
Isleratr« oiul jmstonorlj l!\ tlie plmrjnRonl vislU, su- 
Ixnorh liv the msopinrj nseol spmt: and inforiorK l)\ 
lltp )i}p»phartiit From a surpraJ standpo/nt this ana 
w imtinrianl pnmariU bemuse of tlic fact that it eon- 
Iwns III » more or less svmmelncil arninRcmcnt defi- 
rile iitnssr$ of liinphnid tissue flnrarlerirr<l na in 
other jwrls of thr !>oi!} In hmph folliclt-s enmcsheil 
<n oofMirt-nie (issue nnif parficufarfy in (fie (/iron(, 
coveretl li> atmliliM rpilhclium which dips down into 
deep mpis niid jmekels Tins arranpemenl of Ivin- 
pImkI lissiK- in the throat known rommonK as V\al- 
de}(r« rtnK is dislribuled as follows On each side of 
the leist of the tonpic are two masses of Iitnpliotd 
tissue known as Uir hnpial tonsd, on eaeh Inlcrol wall 
liiMff apaiosl file sijfwrior oonstnetop museJos ot the 
pfinrsnv An<f sritii); fictween the pafalnfsfnssiis and pvf 
At»plisr\iif!<His mnsi.lea (the so-eallcd anterior and pos- 
terior |tftlars) IS the larcest of these Ivmphoid etcinenl«, 
the faiKial tonsil A median niw of tissue known ns 
the sdenoiil he* pi«l nl the hxse of the rival septum 
and crtvw the npjier half nf tliat pnrlmn of the pns- 
tenor pharincenl wall which is »hul off from view bv 
the soft pal lie In nddilion lliere are smaller mid >r> 
repilativ shniml nml sizn! masses of hmphnid tissue 
sratterMf on the lower jmstmor pharjnRenI wall and 
on tlie posirnor surfare and nlpes nf the pnlvlophnrj'n* 
prus musele These masses of Jrmphmd tissue an* found 
m nil |iroporlK>ns Their fundamental importance lies 
in Uie fact that, siluated at the veo tnlewav to the 
upper and lower mpiralory ImeU thev conslilule one 
of the most imporlnnl soiirros of foenl iiifeelinn in the 
enlire Iss'l* Bnelena IxToinin? lolled m fhe depths 
of llie epithehd mpls break Ihrousb into the ilrcpce 
♦tructiirrs And bv \n«piilnr or bmphnllc tmnsfcMare 
oadilv liornr to otlier p.*»rts of the liodv Tn nddilion 
all snrielie* of local inflnmtnalion are manifested in 
this Ivinphotio MfiiT then hi pntie nsc necordiiiff to 
the tspe of invadin? mitro-orpanism, to a poup of 
■penile 4h<«i«es These inflammatory manifestations of 
infection mas lie ociile or chronic and necessitate sur- 
peal or mcihetd therapy. 

PATHOLOGIC CONDITIONS 

Acute Tonsillitis. — Primarily because of 
its sire and complcv lymphatic and vascular 
connections the faucial tonsil is representa- 
tive of the rest of the ring in its reaction to 
infettion Ilencc, so-cnllcd acute tonsillitis 
stands for acute infection, wilh any of tlie 
common bacterial invaders in the lingual 
tonsil, the adenoid or the pharyngeal nod- 
ules. It is characterized by the cardinal signs 
of inflammation — redness, pain (particularly 
on swallowing) and fever All the lymphoid 
structures present a characteristic appear- 
ance evimplified in (he faucial tonsil by 
small nunctnte while-\cllow spots scattered 
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over the mucous membnne surface of Ihc 
lonsil and representing epillielia! cr\pls 
fillwl «it!i desquamated tptlhcliiim and line 
tcria (follicular tonsillitis) The trealmcnl 
IS largeU medical including forcing of fluids 
rest in bed free alkalmiration and the use 
of some preparation of salic\lic acid Hot 
saline irrigations arc often helpful 

Uilhin the past two \ears there has been 
an increasing disposition on the part of 
inanj genera! practitioners to administer 
some form of chemothcrap\ particularly 
siilfadia/inc in acute tonsillitis While the 
condition is u ualh self limited chemo 
lhcrap\ IS frcquentlv cfTcctnein preaenting 
ccondarv complications cspcciallv pen 
tonsillar alisccss 

Diphtheria — In a somewhat similar was 
the tonsil and also otlur portions of the 
ring may become msohed in a diphtheritic 
infection Due to a specific infection with the 
iliphtheria bacillus and far lc»s common 
than formerly this disease must still be 
borne m mind as a possible explanation for 
the characteristic picture of a grasish while 
membrane with irregular shape and mar- 
gin which bleeds freely on remoaal has a 
chnraclcristic odor and contains fibrinous 
meshes and active organisms The immedt 
ate svmptoms and Ircatmciil are essentially 
medical rather than surgical The same is 
true of Ymctnt s angina Here the lesion is 
a necrosis of the epithelium with a deeper 
dcstniction of tissue there is no true mem 
Ijranc to be removed and the specific spiro- 
chete and bacillus in svnibiosis make the 
iliagnosis rclalivclv easy 

Septic Sore Throat. — ’Much more violent 
in its inflammalorv manifestations is the so- 
calleel aeulc streptococcic infection of the 
throat which is characlerizcel b\ a general 
diITu c fiery roelness of all the mucosal sur 
faces not alone of the tonsil but of the ad 
jaccnl pillars and palatal surfaces as well 
There is no true membrane but pseudo 
menil ranotis patchc inav be found on the 
tonsillar surface There arc high fever and 
pro tralioii with svslcmic toxemia which m 
one specific form is cillicr identical with or 
similar to scarlet fever 

Since thi-T form of acute inflammation in 
the throat is often more violent and more 
likely to manifest svstcmic svmptoms the 
administration of clicmotlicrapv i> much 


more rational and appropriate than in the 
case of simple acute tonsillitis 

Cancer likewise does not spare the cpi 
thcha! surfaces so obviouslv presented b\ 
the tonsil cryiils The lesions arc character 
izcd b\ ulceration and nccro«is and as in 
other parts of the bodv are prone to prog 
rcss unnoticed until bevond surgical help 
While radical surgical treatment with coni 
plcte extirpation of the involved area to 
gethcr with block dissection of the neck 
has had its advocates todav the greater cn 
thiistasm is for treatment with x ray and 
radium 

Lite any olLer buccal mucosa, tbc tons I u subjn't 
to rerta n <! senses irl ch are often foun 1 in otl cr 
of Ihc mouth 'ucl a. tuberculo^ s svph Rs, ItTilco- 
phk X etc Tl or locil treatment falls rather m Ih 
<Ion am of Jcrmatology than surgery 

TONSILLECTO^I\ 

Since Waldevers ring is frequently tlic 
site of a wide range of pathologic processes 
larvngologic surgerv lias developed a proce 
dure for the removal of two masses and fre- 
quently a third mass of this tissue the two 
faucial tonsils watb or without the lingual 
tonsils depending on their size and degree 
of involvement and the large central nia«s 
or adenoid The surgical removal of these 
structures lias become without doubt the 
commonest and most frcquentlv performed 
operation of modem times As such it has 
been productive of an untold amount of 
benefit to the human race and likewise 
through popular ov erenthuKiavm and per 
formance bv inadcqiiatelv trained operator- 
Ihe «ourcc of great harm and even of tragic 
falalitv 

Indications jor Operation — First among 
the dependable indications is gross livjter 
trophv Not infrequently and cspcciallv in 
children the faucial tonsil will be «o large 
as practically to meet in the mtdiinc This 
mav be so even without previous infection 
glandular enlargement or historv of anv 
acute inflammation and vet the interference 
with eating or breathing (in which a simi 
larlv hvpcrtropliicd adenoid is involved) 
will make removal of these organs impcra 
live The classical facies of a child in whom 
this svmplom complex is pre ent vveh 
known together with its effect on the 
weight general wellbeing and mcntalit' 



IJIL lllHOA'I 


709 


The «fToncl chssjcal indicalion for rc- 
moMil of lilt to!i«il« and lo n Iwstr oxUnt 
thcndenoiiK j> the lu^tore of jire\ lous nctiU 
infcclmn'! pnrticnhrh of tin foIlic\iInr l%i>e 
\\hLn tin re Ins bren onU one «uili jnfec 
lion Jt nn\ be good pnclice tonwait tlu oc 
currciict of another but crrlniiile t^ideiue 
of rcpealnl nttarks of lonsdliti^. conslttuli:* 
a gifurtlli nmptwl HjdjCTlion 
I nlirgwl ccmrnl phmN dninntg the Ion 
sillnr nria arc omptcej ns pointjnc to the"!, 
orpun ns tla pnnnrs smirct. of trouble nnd 
Inner ns eearranlntp their ruiuml I'trlieii 
Inrh where lhe<t glnnds show tMiUnet of 
tubimilosis either on di>>>rclion or incistoii 
it IS liktU tint the tonsd Inrhor^ tiibircii 
losi> whitli should bt cridiciltil 

Ihi ri'cniTcntt of nllncks of otitis nioln 
IS a well n.cOp.nind ituheation for rtmo\nI 
of the ndinouis Ucgardtd ns promoting the 
intrnnce of infection to the custuchi in IiiIks 
this hssiu Ins been removeiJ from CTHinlless 
cluhlreii with untold benefits in the imtlrr 
of arrc^tcel nnd erndicnte*<l <J< »fnes« ccssn 
lion of acute middle e ir infections and pre 
sinlian of nnstoid nnd cefchrnf comphen 
tinns 

ncsomi Uii^ local fiehl a snst nn.e of 
lesser indtcTlions which ln\e been ncccpteil 
or rejetlcil In difftrent operators iccording 
to Ihiir indnidtiil ciitliusia<tn nnd the rc 
suits olilnimd Ilecurrent broticlulis mid 
hrMigitis rcpenteHl hcnrl tolds insdsinusi 
tis c\eii pneuniunin hiM all been thought 
to hnse bien cured or their recurrence pre- 
reAO£n?J /ef JjpjosjJs aod adrnoidLs 
Still more remote arc those giiicnl seslimic 
conditions such ns rhcunmlie fc\cr chorea 
pvchlis nephritis and arlJirilJs which Inie 
i)con tnl!ni«iasticalb treated b> tonsillec 
tome Oil the pround that thee arc due to 
focal tonsilhr infection 
f'jraintTiafwn — How then shall the con 
scienlions siirpcKin decide’ He must base his 
opinion on a careful Instore a enrefuf med 
icil examination lo exclude other conditions 
ns n cnU'C of the semptoms and nnatl> and 
of less imporlnnec than either of the others 
on Uie local examination The latter should 
consist of an insiieclion of the throat lo de- 
termine the si/c and configuration of the 
tonsil the injection of the pilhrs and the ar 
rangcmcnl of the other Ijmphoid masses 
The existence of cheesy deposits within the 


ere pis of the tonsil is often suggestive of m 
feclion hut the presence of fluid pns best 
scon on everting the tonsil hv pressure on 
the anterior jnliar is far more conclusive 
evidence of tJic evistencc of mfctlion \l 
tcntioii to the nose the cervical glands and 
the cars should eomplele the cxammatron 

OpcraUie Techujc — Granted that opera 
tiOM /ii> been recommended how shall it he 
ptrfornuxP In children the anesthesia of 
ilioici is clftcr though mans competent ad 
vocalis tif the guillotine tvpe of operation 
rmptov gas and oxvgcn alone The greater 
nlixation iifTordcil bv ether anesthesia and 
the longer lime nvailihlc for careful check 
inp of bleeding anil llioroiigli mspcdion of 
the throat make it dislmcllv prcfiralilc 
The Slim IS true for adults <ii> far ns general 
niicstlicsia IS coiictriml In nianv parts of 
tliecoimtrv however particniarlv tin ‘vnith 
and the ^^cst a lirgt jiroportion of llu ton 
silIcctoniKs art jierfornicd under local niies 
Ihesifl in adults 

ProhaMv no surgical procedure boasts of 
greater varictv in Itchnic than dots tonsil 
icefomv In gcncril however the various 
melhod^ group llumstlves into two niatii 
siilKlivisions (1) the method of dissection 
nnd (?) the guillotini method In the former 
lilt inritonsillnr tls^ues are dissected awav 
from the tonsil hv various knives or scissors 
and Iht tonsil is tnuclcattd from its bed 
against the plnrvngcal constrictors bj pass 
ing a cold wire snort about it including its 
so'callfil capsule and leaving behind a 

sfffffOiJf Ji> Jhejsprojod 

method am one of a vanctv of fenestrated 
instruments is usetl through the nng of 
which the tnnsd is piishctl and held while a 
sliarj) blade is pushed down behind it sever 
ing its nttnchmciits vrhich arc held back bv 
Iht surrounding ring Hemostatic blades 
and various other accessories art in frequent 
use but the principle of dislocation of the 
tonsil from its bed and its sevcranct with a 
blidt IS common to all of them The merits 
claimed for tht latter method are rapiditj 
muformilj of the preserv Uion of surround 
mg tissues and lessened postoperative dis 
comfort There is however somt risk of 
leaving small tonsillar fragments behind 
especiailv at the basal portion winch must 
be removed with the snare as m dissection 
In the removal of adenoids there are two 
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pnncipal <!chools those who fa\or the •scrip 
ini; of the mass from the plnrjnRcal wall 
with a special curette and those who prefer 
an instrument which sc'cri tlie adenoid with 
a flexible cutting blade and collects it m a 
box like container into which the end of the 
knife blade is fitted ana method the 
work IS blinder than is the ci'se with the 
tonsil and great care must be taken to as 
sure complete remoaal act without inflict 
ing injurj on the deeper hing tissues and 
blood vessels 

Like manv another widelv practiced oper 
ation lonsillcctomv of necessitv comes to be 
regarded b} many somewhat lighllv and as 
having no special nsk The mortalilv is the 
lowest of anv surgical procedure consider 
ing the great number of operations but the 
occasional fatalilj m anj non urgent and 
purclj elective procedure onlv emphasizes 
the more Iragicallj the importance of taking 
c\cr> precaution and of cmploving con 
slant vigilance parlicularh in large clinics 
so that nothing «liall ever go wrong in this 
operation In this light the proceilurc is not 
n minor one and should never be rtgirdcd 
ns sucli In particular should the surgeon be 
on guard igamst licmorrhagc within the first 
Iwcht hours which if unrccognizeil par 
liculnrl} in a child maj have the most dire 
consequences It should be cheeked at once 
cither b> suture m the case of the tonsils or 
bv post nasal packing in the ca«e of the 
adenoid Secondarj or late bleeding is us 
iiallj of less significance and is far more 
amenable to simple measures for control 

reniTOVSILLAR ABSCESS 

In general acute tonsillar infections arc 
«clf limited and the immevliatc acute attack 
subsides without incident At times how 
ever after a period of qiiie«cencc during 
which recoverv is appirtnllv progressing 
there occurs a return of the local pain and 
inflammation more severe than the original 
nfiiietion and accompanied bj special signs 
and svmploms Chief of these i> a pro 
nouncid difficullv in opening the inoulb the 
plcrvgoid mtiscks as a result of infiamma 
torv cilcma being set so rigidlv as to pre- 
vent the jaw from opening more than an 
inch At the «ainc time there develops a dif 
fuse swelling mar the upper pole of the ton 
bil involving Uic anterior pillar and half of 


the soft palate with a characteristic ficrv red 
and shinv cilematoiis appearance Fever is 
usuallv absent This condition known as a 
peritonsillar ab ccs^ or qumsj sore thro it 
IS rarelv seen in children is usuallv nnilal 
eral and is preceded bv an attack of acute 
tonsillitis It produces intense pain and de- 
mands free drainage as soon as there is a 
definite locahralion of pus in the loo«e areo- 
lar tissue of the supralonsiUar fo s^ Lnlil 
this localization has developed, the patient 
should be made as comfortable as possible 
vnth sedatives externa! heat and hot throat 
imgations since unsuccessful attcnipLs at 
drainage are worse than none at all and 
onij cause the patient addtd suffering Is 
soon as the definite localization of pus is cvi 
denced bv an clastic feeling on palpation of 
the involved region and the appearance of a 
tense fiillncss near the supralonsiUar fo« a 
surgical drainage is indicated This is best 
performed under local ancsthesm with topi 
cal applications or cocamization of the 
sphenopalatine ganglion A sliarp knife i 
passed throngli the top of the anterior pillar 
or ju>l underneath its edge into the abscess 
ca\il\ until i tnckic of pus is scon fo follow 
Its withdrawal A sharp pointed 1 emo«tnl is 
then introduced into this same tract to tic 
center of the abscess and is then forcilh 
opcncil cnhrgmg the drainage tract an 1 
providing free exit to the pus This latter 
procedure is momcntanlv verv painful but 
the succeeding rcltef is «o rapid and com 
plclc ns to more than jiislifv it Ao special 
treatment is needed bevond some cleansing 
gargle or irrigation 

I^VTERAL ritARYNGIkVL AR^^CFSS 
Somewhat similar to and often mistaken 
for true peritonsillar abscess is an infection 
of the throat best designated as a paraton 
sillar or lateral \ Uar 5 nv,eal ab cess In these 
cases there is found a localized collection of 
pus externa! to the superior constrictor 
muscles of the pharvnx cither lateral to the 
tonsil or just behind it If the pu> forms pos 
tenor to the lon«iI there will appear a bulge 
in the pharvngca! wall, which gradiialH 
shows definite fluctuation As soon as thii r 
present incision and drainage is indicated 
best carried out even in children witfoul 
anesthesia \^hLrc the juis forms lateral to 
the tonsil the removal of the latter mav t 
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llic i<Ionl ])rocf<]urp in the appronch to in 
ciMon and drainage thp ab^ccs-s lipinij found 
lo lie dirccU\ oulsidp the tonsillar bed In 
<orne instances when the mb'clion more 
ilctp «catefl and octupics the rci^ion knovin 
as the pharsnponnailInrA fos«a in elosc np- 
proMin ilion to the gnat ao< cU in the neck 
particuhrlv if accompaniwl b\ “igiis nnd 
s%niptoins of general s\«ltinic and blood 
stream inficlion the appro ich should be 
from the outsulc A generous mci«ion slioiifd 
be made with dislocation of the snbmaxd 
lars gland and the tract should be follottwl 
al>o\e the posterior bcIU of the digastric 
nnisdt tonart! the slsloid [iroccss (as ndto- 
cated b\ "Mo htr) Tins approath wiU reach 
nimn I ana collection of pijs in the pharvn* 
gomaxiliarc fos^a 

Rnnioriuin'NGttL vusenss 
A throat mfixlion of great importance is 
that knonn as retropharangcal abscess 
Mitch more common in infants than in older 
children and idults this condition an>cs as 
a colleclinn of pus lulmid the jHistcnor 
pharangeil anterior lo the proerte- 
brnl fascia It is ran Ij directU in the mid 
line I ut not so far liltral as the tru< lateral 
plmrMiccal ab*cevs U iS most ofleii due to 
an infoctJon of a prcscrltbril Imiph iimle 
secondary lo some minute pliarMigcal infic 
tjon IlnreU it is of tuberculous oni,m origi 
iialiiig ns a cold ab cess secoudarv lo iii 
snlvemcnt of the cerMcal acrlibrae The 
rctropharsn^eal abscess sarics greatK m the 
d( ptii of Its location It mas be high clearK 
\i ibic abosc Uie base of the tongue or <o 
Ion down as to be scarceU palpable to the 
c\ unimng finger nnd henee to constitute a! 
most a retrot ophageal ab<ccss IMicn it is 
locatcil high up (he ssmploms arc siiggcs 
tiae of some low grade respirators ob>.truc 
tion such as !•> cncouulcrcd mtli In per 
Irophicd adenoids There is a snorting or 
snuffing tipc of breathing with some nasal 
discharge In nddiUon there is usualh a 
stor> of some difficiill> m swallowing le 
refusal of food regurgitation or marked 
dysphagia More serious than anj of these 
semjiloms howe%er is that of »n( reusing 
dsspnea due in the lower location to pres 
sure against the larjnx and upper iwrtion 
of the trachea The possibilits that such res 
piratorv obstruction m an infant mas be 


due lo rclropharjngpal abscess must ncacr 
b< forgotten if an occasional tragedy is to be 
naoidcd For some reason taaminalion of 
these babies is fraught with considerable 
risk and the opening of a mouth gag or m 
serlion of a larangcal speculum Ins been fol 
lowed b\ sudtltn death possible from some 
effect of pre sure on the \agus Roentgen 
caanmiaticm will almost alwaas confirm the 
diagnosis bj c\idcnee of n greatK widened 
space between the trachea or laraiex and the 
cerxical spme rorewarned is forearmed no 
matter how «uggestixc the histor\ of intrin 
SIC respiratorx obstruction max be the pos 
sibdilx of retropharxngeal abscess must al 
xrnxa be kept in mind 

The prifirabJt method of treatment is 
cirrieal out wilh the child King on the table 
with extemhd head nnd clexated shoiildira 
Bx riflccted light the operator seated on a 
stool nnd faring the child s feel expo es the 
retropharxnged wall bj clcxaling the toOpUc 
and hence the lirjnx with on angular 
tongue dcprissor much as one would Iiold a 
larjngoseope This provides n constant free 
airwax to the glottis and brings into view 
the pliarxngtnl bwcllmg oven if it is below 
the level of the larvnx which i» alwavs at a 
higher level and hence afe from aspiration 
of pus Under direct illumination a knife is 
then passed into the abscess Us contents 
aloirjv aspjralol nnd the wound edges spread 
apart to afford good drainage Usuallv no 
after In alinenl is necessary and secondary 
inci«ion IS rarcK required 

I iriJT CoXIMANDHt LyMAN RlCUAtlDS 

NEOPLASMS or THE NOSE, PHAR 
WX AND NASAL SINUSES 

BENIGN NEOPI«tSAlS 

Nisal PoKpa — Nasal mucous poljqj 
edematous fibroma or mj-xoid fibroma us 
uallv multiple and bilateral is the most 
common benign nasal tumor and has a great 
tcndciicv to recur It is a smooth oxnl us 
ualK pedunculated translucent mass grow 
ing from the mucosa over the middle turbi 
nated bone the ostia or the sinuses 

Etioiogy — Formerlj chronic mfcclicm was 
accepted gcncrallj as the cause of this 
growth * but reeenlK both clinical and lab 
omtor;^ studies have shown that allci^ic 
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sensitnitj is the underKing constitution'll 
ciiise " Kern and Schenck ha\e stated and 
from personal experience the witcr concur^ 
Mith them that true nasal mucous polypi 
are rare in patients with non allergic dis 
case e^en in the presence of extensiae sinus 
infection 

Pathology — An edematous mucous mem 
brane’’ is the cliief pathologic finding cili 
ated cells are fen or absent Plasma cells 
mononuclear cells and hmphocjtes ma\ be 
found but eosinophils iisunlh are abundant 
and maj be the onK cells encountered 
Symptomatology — Nasal obstruction 
sneezing «aterj or purulent discharge do 
pending on the amount of «:econdar\ infec 
tion cough anii hroneVna^ asthma are the 
predominant sjmptoms 

Diagnosis — The famiU and personal his 
tones of allcrgs arc of the utmost diagnostic 
importance The appearance and situation 
of the growths the presence of eosinphilia 
m the blood and nasal secretions protein 
sensitiviti tests and x rai examination of 
the sinuses all aid in establishing the diag 
nosis 

Treatment — ^Treatment consists m aioid 
ance of or desensitization for offending a! 
lergens surgical removal of the polyp bv 
snare and forceps and treatment of the ac 
companying sinusitis 

Other Benign Nasal Tumors —Other 
benign tumors of the nose include the (1) 
fibrous poljp which is characterized bj hi 
pcrlrophy of the mucous membrane and IS 
often associated with infection of long stand 
mg (2) fibroma and (3) cnchondroma 
which arc treated bj surgical removal (4) 
angioma usually situated on the septum 
and treated bj caulerv or destruction bj 
radium (5) epithelial papilloma'* which 
a prccancerous lesion and demands thor 
ough surgical removal cauterization of the 
base or electrodesiccation (G) psammoma* 
or brain sand tumor which probabI> always 
originates from the dura and maj protrude 
into the ethmoid area and demands surgi 
cal removal (7) Schwannoma or neiiroli 
bromatosis which is due to a proliferation 
of the cells in the sheath of Schwann and 
(8) chordoma® which arises from the cellu 
Jar xcmams of the notochord is of epithelial 
origin grows from the spheno-occipilnl re^ 
gion and when removed surgically tends to 


recur is slowly malignant and occasionalU 
metastasizes 

Osteoma — Osteomas'^ are slow growing 
benign bon\ tumors originating from the in 
tenor of the frontal sinus the orbit tlit 
ethmoid the antrum or the sphenoid Such 
growths may involve the frontal and eth 
mold sinuses and the orbit They are not 
common less than JOO casts liaving been re 
ported By far the greatest number occur in 
patients who are in the second and Hurd 
decades of life 

etiology — A definite history of injurv 
can sometimes be obtained but it is doubt 
ful whether cither trauma or infection is an 
etiological factor 



Pg 4}o — Osicoma of lie etlmod in n boy sgeJ 
seventeen w th encroacl menl on the npl t orb t pfo- 
duc ng exopl ll vinios d plop a and loss of v v on Op- 
eral on v as performed sritl rebef of symptoms 

Pathology — These tumors may be irregu 
lar sessile or pedunculated and may be com 
posed of (I) hard ebiirnated bone (2) 
spongified bone or (3) a mixture of tliesc 
two types GrossK thev cannot be distin 
guislied from normal bone 

Symptomatology — Small osteomas within 
the sinuses may cause no symptoms and arc 
discovered onlv when an \riv examination 
IS made for other reasons The first sign may 
be an acute sinusitis Later the svmptoms 
are those resulting from the growth of the 
tumor — headache pressure on surrounding 
nerves or paralvsis If the tumor is situate<! 
in the nasal cavity it produces obstruction 
and external deformity If it grows into the 
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orbit it may cause diplopn proplosis or 
even loss of \ision as a result of pressure 
Imasion into the cranial ca\it> usualK pro 
diicos \cry severe headache Osteoma of the 
frontal sinus imj produce Nortigo reflexia 
Dtngmsts — Headache and deep pain lead 
the patient to seek relief and roentgen cx 
amination re\eals the size origin and stnic 
tiirc of the groivth C\sts mn\ be diffcren 
liated from osteoma b\ puncture mwcoceJc 
maj be difTcrentiatcd bj the thinning of the 
bone and bj the roentgenographic appear 
anec S^ph!hllc gro\^ths in\olMng the soft 
tissues or the bone nia; be mistaken for 
osteoma but rocnlgcnographic and sero 
logic examinations usuallv make diffcren 
tntion possible 

Prognosis — Ihc inorlalila rale m cases 
of osteoma witboiit opcntiou has been esli 
mated at 48 per cent* Complications can 
arise from encroachment on the cranial ca\ 
its or surrounding structures An osteoma 
^\lthln an acutelj inflamed frontal sinus 
mas lake on serious aspects If the tumor is 
situated around -vital parts its removal maj 
be impossible An osteoma of the sphenoid 
is genenllj inoperable because of the dan 
ger of injuring the brain the internal caro 
tid arierv or the cavernous sinus la uncom 
plicated cases when the osteoma can be 
removed coniplcleh the results are satis 
faclorj and the growth docs not recur 
Treatment — An osteoma should be re- 
moved as soon as it is discovered even 
though it is not producing svinptoms for 
the possibility of Us rapid groivUi with m 
vasion of the meninges and other vital 
structures is alvvajs imminent 
Nasophar> ngeal Fibroma — ^Nasophar 
vngeal flbroma is a rather rare tumor of 
voung adult life which occurs chicfl> in 
males It may grow from anj part of the 
nasopharvnx which contains fibrous tissue 
It IS rouitdcd and smooth occasionallv lobu 
latcd IS covered b> mucous membrane is 
composed of connective tissue and seldom 
shows calcification cartilage or bone The 
tumor has an abundant blood suppU the 
vessels gencrnllj arc of large size and have 
Ihm walls The usual site of origin is from 
the periosteum and the anterior portion of 
the base of the occipital or sphenoid bone 
Pathologi/ — ^The growth contains spindle 
cells round cells and giant cells and is some 


times difficult to differentiate pathologicallv 
from sarcoma 

Sympiomatology — Nasal obstruction 
muffled voice and pressure against the eii 
stnchian tubes are the most prominent 
symptoms As m sarcoma pam does not ap 
pear until the tumor attains sufficient size 
to cause pressure on the surrounding nerve 
trunks There maj be repented attacks of 
bleeding from the tumor and if the growth 
IS large pressure maj cause spreading of the 
surrounding bone 

Diagnosis — A diagnosis can be made 
from posterior rliinoscopv and from the 
hard consistenev of the tumor on palpation 

Treatment — ^The mortalitv rale from op 
cration alone has been high because of pro 
fuse hemorrhage Destruction of the tumor 
bj eleetrocoiguhtion or radiiini jieJds far 
more sati«faclor\ results 

MALIGNANT NEOPLASVIS 

Malignant neoplasms of the nasal pas 
sages do not produce definite patliogno 
monic signs and svmptoms in their earlv 
curable stages The first signs are those of 
inflammation and hence malignant tumors 
mav be overlooked unless complete investi 
gallons are made on everj patient whose 
sjmptoms are out of proportion to the ap 
parent disease and who has persistent um 
lateral epislavis All tissues removed at op- 
erations on the nose and sinuses should be 
examined bv a competent pathologist who 
IS thoroughly familiar with the liistologj of 
nasal tissues and if tliere is the slightest 
doubt a biopsj should then be performed 
The specimen should alw-ajs include more 
than the overljing granulation and mflam 
matory process and should contain sufficient 
tissue to enable the pathologist to render a 
definite opinion 

Often what has been niislaken for a re 
cumiig benign poljp has been removed 
from the nose several times before a tumor 
of malignant Ijpe was recognized Yerv fre- 
quentlj what appears to be chronic mflam 
matorj tissue or bleeding granulations is re 
moved or cauterized without histologic ax 
and the malignant process is 
recognized oulj vvhen the growth has at 
tamed considerable size or has metastasized 
w idciv 

As in cancer elscw Iiere in the bodv com 
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pictc «urgical rcmo\aI is tlie ideal treat 
mcnl but often this is not possible If an 
operation is undertaken it should he com 
prehensne and complete so tliat all that is 
ncccs«ar\ can be accomplished at one lime 
Since the surgical dictum for canctr else 
where that is removal of the growth with a 
margin of sifetj and care not to handle the 
cancerous tissue cannot appl^ to this rc 
gion elcclrocoagnhtjon cauler\ and irraih 
ation must be employed in practically all 
cases "Manx perhaps most of the mahg 
nant growtiis in the nasal passages and 
pharynx are radioscnsilne hcnct irradia 
lion Is ad\ised c\en in surgical cases and is 
always cmplo^ed in inoperable cases 



riR imanl lofpor of Ue I fl nw^lbry 

I ni <i in a 1 oman aged forlj' Not« ll e dwlrucbori of 
(he D'uuui iral wall an I (te protni^on of Ue grootl 
into ll e I nso an 1 alto the dcstnicton of the outer 
tiall of U e I ut 

Malignant Tumors of the Sinuses. — A 
pnmar\ malignant tumor mat occur in the 
frontal sinus but the antrum and ethmoid 
«imis are far more frequent sites of this dis 
case Carcinoma of the ethmoid or antrum 
seldom unadcs the frontal «mus but fre 
qucnlh <prcads to the «phcnoid and the or 
bit till Itard palate «Lptum and splicno 
masil!ar\ fossa 

Vatholofjj — Of thirty two malignant In 
mors of the sinuses ob«cr\c<l at the Clesc 
land Clime four were sarcoma and twenty 
seven carcinoma Tins preponderance of car* 
cmoniatoiis le-ions agrees with the experience 
of other observers® The epidermoid car 
cinoina is the most malignant the basal 
cell the least so The transitional cell med 
ullarv tvpe spreads lo the gLand> quickK 


while the kcralimzcd tumor docs not extend 
into the surrounding glands Metastases fo 
the IvTnph nodes usinllv are latt 

Syvtptomaiologu — I tlimoid cancer pro- 
duces carlv unilateral cpisLaxis which is fol 
lowed promplU b\ nasal ob tniclion and 
later hv pain There mav he a «( nsntion of 
fullness in the antrum or of something in 
the check Pam is referred lo the alveolus 
or the hard palate on the nitccled suit and 
increases as the tumor grows 

Diagnosis — ^\hcn more than one smus is 
involved it IS difficult to determine the site 
of the primarv lesion N isal hcniorrlinge 
and obstruction point lo the ethmoid sphe- 
noid region pam around the teeth points to 
the antrum Pam m the alveolus often is at 
tnbuted to dental infection especially since 
discasttl roots and gums frcqucntlv accom 
panv cancer in the vicinity of the mouth 
and sinuses 

Swelling of the check bulging of the naso- 
nnlral wall or of the hard palate cxophthal 
mos and a tumor mass m the nose art para 
mount signs of n malignant growth in (hi. 
sinuses Transilhimination viclds nodcci*ite 
evidence but an \ rav examination of the 
sinuses reveals whether the tumor has de 
siroyed or broken through the bonis Large 
evsts mucocele fibroma fibroinyxoma an f 
osteoma must bt considend in the d ITerfn 
tinlion but exploration and biopsv estabhsl 
tbc diagnosis 

Progtiost9 — In our senes of cases of car 
cinoma of the sinuses there has been one 
twelve war cure one eight year cure one 
SIX vear cure and one two vear cure One of 
the patients with sarcoma survived for 
eight years and mother for three years In 
V avion of the surrounding soft li sues hv « 
malignant growth of the «inu es makes the 
prognosis unfavorable 

Treatment — Compkle surgical removal 
or destruction and removal bv surgical dn 
llicrmv followidbv rndtiim irradiation lei" 
»ng the cavilv open for inspection for a vear 
or more is the treatment of choice Opira 
lion IS possible m anv case m which there 
arc no mLlaslnses lo iht brain or the neck 
rxlrcmc care should be exercised in the pfe- 
optrativc preparation so that the patients 
gtncral condition i> improved as much as 
po>siblc Trachco^tomv may be necc'S-ary o 
facibtnle the operation 
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The site of the primar% incision depends 
on ^shethcr the antrum alone is ln^ol\cd or 
^vliLthcr there is m\a«ion of the ethmoid 
sphenoid region or the orbit Vlthough the 
frontal sinus is not often the silo of cancer 
it ma> be infected because of blocking of 
the nasofrontal duct and should be cleaned 
out Ilcncc the incision ma\ be made to m 
elude the frontal sinus as well as the antrum 
and ethmoid Care should be used to keep 
the incision ana\ from the c^e 

The tumor is removed piecemeal If tht 
orbit is invaded it mav bt neccssarv to sac 
rificL the eje The wound is left enliixlv 
open Immethatelv following the operation 
radium should be inserted with the hope of 
destroying anj hidden cancer cells Treat 
ment after operation is prolonged and is 
limited to removing slough and to the 
cleansing of the whole area ^^llll the open 
cavity, radium can ahravs be applied later 
to any area in which cancer is suspected 
The defect in the cheek niaj be closed bv a 
plastic operation and if the orbit has been 
sacrificed a prosthesis incorporating an arti 
ficial eve and held in place by glasses can be 
arranged 

Kadiation i» ipplied in inoperable cases 
The pam may bo severe and an alcohol m 
jection or section of the sen^orv root of the 
fifth nerve mav be necessary to afford tht 
patient some relief 

Malignant Tumors of the Nasophar 
ynx — Paf/jolo^y— Most of the growths 
which arise in the nasopharynx arc caremo 
matous but sarcomas also occur In a group 
of thirty two cases in the Cleveland Clinic 
twenty three were carcinomas and nine were 
sarcomas 

Symptomatology ■ — k malignant growth 
in the nasopharvnx mav be so small that it 
causes no local symptoms and the first sign 
may be extensive metastasis in the cervical 
Ivmph nodes There may be a mucous 
catarrh of the custachnn tube unilateral 
impairment of hearing iiid as the growth 
progresses obstructive symptoms and dvs 
phagia The pain is neuralgic in character 

Prognosis — These growths usually arc of 
a high grade of malignancv and metastasize 
earlv and widely Tn our senca of cases onlv 
one patient with carcinoma survived for five 
years one with sarcoma survived for eleven 
vears 
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Treatment — Surgical removal of the e 
tumors is usually impossible because of 
their Situation hence both external and in 
tcrstitial irradiation are emploved 

Malignant Tumors of the Tonsil and 
Pharyms — Malignant tumors of the ton«il" 
and pharyaix*” are rather rare They mav 
arise from the soft palate the pillars the 
tonsil or the mucous membrane Their early 
clinical diagnosis while the disease is con 
fined to the primary area is difficult It is 
impossible to distinguish between carcinoma 
and sarcoma unless a biopsy is made 

Pathology — ^The gross classification of 
carcinoma of the tonsil includes papiKo 
matous non papillomatous or fiat types the 
latter may be ulcerative or non ulcerative 
The principal pathologic types of carcinoma 
of the tonsil are the squamous cell which 
the more common and the transitional cell 
Sarcomas of the tonsil may be lymphosar 
comalous or fibroblastic 

Sympiomaiology — The early symptoms 
of malignant tumors of the tonsil or pharynx 
are those of benign hvpcrtrophv mflinima 
lion or peritonsillar ibsccss There is a sens 
of fullness and the pain often simulate 
neuralgia The consistency of the growth i 
bard 

If the hypertrophied tonsil is removed ti 
this stage by the surgeon wl o does not sus 
pcct the presence of cancer there is a rapi< 
filling m of Uie tonsillar fossa with return o 
tbc growUi which is Iikclv to extend rapull: 
beyond the tonsillar capsule and invade tin 
regional lymph nodes Late symptoms an 
constant clearing of the throat deep pain 
dvsphagia salivation offensive odor ant 
fixation of the jaw 

Prognosis — These tumors extend rapidly 
and the transitional cell tumors spreac 
quickly to the regional lymph nodes Ilrod 
ers places about GO per cent of these tumor; 
in his classification as of grade IV mahg 
nanev 

Treatment is surgical and radiological 
Operation yields a high rate of mortality anc 
poor prospects of permanent ca>‘c The ma 
jonty of sarcomas are extremely radioscn 
sitive and the application of radium ant 
deep s ray is the Ucatmenl of choice Tli< 
Coutard method or some modification of il 
IS usuallv employed and tlie important 
points are contimiitv of treatment and adc- 
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quate dosage.’^ Lymphosarcoma usually dis- 
appears at the original site rather quickly, 
only to recur elsewhere. 

II operation is performed, the external 
carotid arterj is tied; an mciaion is made 
from the symphysis of the jaw to the sternal 
notch, the hjoid bone is split; the attached 
muscles are turned back and the digastric 
muscle and the submaxillary gland are 
turned upward, and the growth is removed 
with the electrocautery knife.** 

Malignant Mixed Tumors. — Patkologi;. 
— Malignant mixed tumors are dorivanls of 
the ducts and acini of the mucous glands in 
the oral cavity The writer has seen one 
such tumor arising from the euslachian 
tube These growths usually are not encap- 
sulated and must be classified as of a low 
grade of malignancy. They lend to recur 
locally, and if they metastasize, they do so 
late. 

Diagnoyij— .These tumors can usually be 
recognized by their firm, smooth surface — 
a single circumscribed nodule lying under 
the mucous membrane. 

Prognosis — In these cases the prognosis 
usually is good. 

Treatment —If the growth is discovered 
earlj and has not iniaded important sur- 
rounding structures, treatment is surgical, 
and it usually is possible to remove the 
tumor completclj liiTiatever method is used 
whether remoial by operation or destruc- 
tion, with electrocoagulation or deep roent- 
gen thcrapj. It is important that the growth 
be removed completely the first time Deep 
thcrapj reduces the size of the tiiroor and 
should be used only if complete surgical re- 
moval is impossible. 

William V Muixrv. 
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THE SALIVARY GLANDS AND DUCTS 

Salivary Fistula. — Operative incision^ 
and accidental wounds about the face may 
involve the parotid gland or duct and re- 
sult in a discharge of saliva through the 
opening in the skin of the cheek. If the 
wound is infected, the presence of saliva maj 
at first be disguised by the flow of pus. but 
as the infection clears up. the diagno'is of 
salivary fistula will be indicated by the pe^ 
sislent discharge of clear fluid In the carlj 
care of wounds over the region of the paro- 
tid duct, the formation of a fistula mav’ be 
prevented by suturing the severed ends lo- 
gether if they can be found 

A salivarj’ fistula following a wound over 
the gland itself, in which the duct remains 
patent, is usually not permanent and will 
heal spontaneously after a few davs or 
weeks, especiallj* if the salharj* flow is re- 
duced by keeping the patient on a liquid 
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or <oft diet and ivoiding active mnslicalion 
In stubborn cases movement of the lower 
jaw maj be ab«oliitcU restricted b\ wiring 
the upper and lower teeth together 

Silnarv fistula resulting from a loss of 
contrnurt^ of the mam parotid duct prccents 
a more difficult problem Here the mucous 
lining of the end of the duel proximal to the 
wound becomes continuous with the skin 
and little or no saliva enters the mouth 
through Its natural channel The site of the 
fistula IS significant from the standpoint of 
treatment according to whether the opening 
IS in front of or behind the anterior borelcr 
of the masseter muscle Manv methods of 
operation have been proposed If the fistula 
IS well in front of the masseter muscle it mn\ 
be possible to dissect the proximal end of 
the duel free and implant it into the buccal 
mucosa so that the sain a will flow into the 
mouth the skin margins of the opening be 
mg then freshened and sutured Another plan 
IS that of Kaufman which consists m pass 
mg a small drainage tube through the check 
at the Site of the fistula so that its end pro 
trudes into the mouth The lube is gradu 
all^ withdrawn from the inside establishing 
a permanent opening there while the ex 
ternal fistula is allowed to heal 

^Micre the fistula is over the masseter 
muscle a new anterior part of the duct maj 
be construclpd In making a tube from a flap 
of buccal mucosa turned back and joined 
to the remains of the original duct 

p-\OGrVIC IVFLA^tMATION OF TOC 
PAROTID GLAND 

Blair and Padgett^ dnide the cases into 
two broid groups (1) those m Avliich acute 
inflammation of the gland is the most prom 
inent sjmptom and (2) those presenting 
recurrent ssmpfoms of ohstruclion of the 
duct with added inflammation of the gland 
The obstruction mn\ be caused b> swelling 
of the mucosa a plug of mucus or a calculus 

Acute Psogenic Parotitis — Acute pjo 
gtnic parotitis usunlK occurs as a complicn 
tion of a postoperative condition of an in 
fccted wound of nn acute infectious disease 
or as a part of a terniinnl eondition Jfost 
commoiiU the infection is bcllc^cd to n'ccml 
from the mouth along the lining miieosa of 
Slenscn’s duct though it maj at times be 
blood borne The onranism is gcnerallv a 
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stapbviococcus but is occasionalJj a strep 
tococcus XJsu ilK there is a sudden onset 
with pain and tender swelling m the region 
of the gland and general symptoms of a 
severe infection such as chills and high 
fever Evaniinatton of the orifice of the duct 
m the mouth iisualK shows it to be bright 
red and swollen with cloudv or purulent 
saliva flowing from it The swelling is usu 
allv unilateral hut both glands ma> be m 
vofved As pus distends the gland the over 
lying skin becomes red and edematous and 
fluctuation mav he detected In Blair anrl 
Padgett’s series of thirty five cases the death 
rale was 42 8 per cent 
Treatment — Beginning mild cases an 
treated by application of heat or cold hen 
it becomes evident that suppuration is pres 
ent drainage b\ incision is imperative un 
less the condition is a tcrininnl one*Bv 
making a vertical incision at the junction of 
the cheek with the ear noticeable scarring is 
avoided The incision pa«scs down to the 
capsule of the gland anil the skin anterior 
to It IS retracted forward The capsuh is 
then spill honrontalK in several places to 
avoid cutting branches of the facial nerve 
and openings arc made deep in the substanee 
of the gland The wound is parked wide ojien 
with gnure After healing verv little scar 
remains and usually there arc no signs of 
paraivsis of tlie seventh none 
Olistructive Parotitis — Obstructive par 
olilis IS preceded bv recurrent swelling usu 
allv accompinicd bv some mflammatorv 
disturbance in the duct Tlit paiii and swill 
ingmav l>e cs[icciallv proiKuincctl when food 
i^ taken Txamination will often rivcal a 
discharge of pus from the duct into the 
mouth and a stone mav be located with a 
probe or bv x rav eximination Complete 
obstruction mav be folfowtd bj nh<tess for 
mntion the condition thin rcscmlilmg the 
form alroadv described In cases belonging 
to the second group reeoverv usunllv fol 
lows removal of the obstniction of the duct 
or drainngt of the abscess 

Treatment — For cases of obstriitlioii due 
to swelling of the lining without sjone 
Hobbs Sncir«nn and rnusl" recommend 
dilation with graded wlinUbonc filiforms un- 
til the duct will allow tlie intrancc of a 22 
nr 20 gauge neetlle Tlicn 2 or 8 ee of saline 
solution or 2 per cent mercnrochroine i< 
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slowlj instilled The treatment mij fae re- 
peated daiK or at inler\als of scaeral daas 
according to the sjTnptoms If a calculus is 
present m the duct it should be rcmoacd 
if possible through an incision in the mucosa 
of the cheek In chronic inflammation with 
out stone Blair and Padgett reported good 
results b\ slitting the constricted meatus 
and suturing its epithelial lining to the mu 
cosa of the cheek When definite acute ab 
scess forms in the gland drainage bj external 
incision is indicated 

PYOGENIC INELAMMATIOV OF THE 

SUBMAXILL VR\ GLAND AND DUCT 

A similar condition to that obseraed m the 
parotid gland ma\ occur — and more fre 
quentli — in connection %vith the submaxil 
lar\ gland and its duct The usual cause is 
obstruction of ^Miarton s duct by a salnara 
calculus although cases in which the same 
samptoms nere present but m which it was 
impossible to locate ana stone ha\c been oc 
casionallv obscraed In a senes of seaenl> 
three cases of sah\ar^ calculus reporte<l ba 
the writer' sixta six were connected with 
the submaxillarv duct and seven with the 
parotid a proportion of almost ten to one 

Symptoms and Diagnosis — In tapical 
cases the diagnosis should offer no difficiilta 
There is an acute circumscribed swelling be- 
neath the lower border of the mandible in 
front of the angle not connected with the 
bone and not adherent to the skin Pain maa 
be severe especiallj on swallowing This 
painful enlargement is particularlj notice 
able when food is taken The patient is able 
to open the moiilh A tender edemnlous 
savclling aiill gcncralla be found in the floor 
of the mouth along the course of Ihc duct 
The outlet of the duct at the side of the 
fremim of the tongue is usiialh reddened 
and pus mav be expressed from it A lender 
hard nodule — the calculus— maa be fell 
somewhere along the course of the duct bv 
combined intraoral and cxtraoral palpation 
In the milder or subacute recurrent cases 
the diagnosis maa present more diificulta 
Here the onla indication maa be more or 
less recurrent attacks of circumscrilied ten 
dcr swelling in the submaxillary region Tie 
possibility of calculus should alwajs be 
tboiiglit of under these circumstances and 
careful inspection avill frequenlla show red 


_ness or swelling about the orifice of the 'us 
pcctcd duct or pressure maa force out a hi 
tie pus \ ra\ examination is aaluabic in 
making the diagnosis of submaxillarv stone if 
made avitli the proper positions ^Mien a cal 
cuius is suspected in the anterior two third* 
of Illarion s duct a 2’/ ba sy^ inch film 
IS placed in the occlusal plane bctaaecn the 
upper and loaaer teeth as far back as po* 
siblc and the ra> s are directed from beneath 
the chin This bile film will giae a clear 
shadow of anj opaque substance in the floor 
of the mouth If the stone is far back near 
the gland a lateral extraoral film ina\ be 
necessary to show it 

DifTerential Diagnosis. — OI)stnicli%c on 
largement of the submaMllara saluarv gland 
is commonh mistaken for a Ij mpbadcnilis 
or a cellulitis due to infection from teeth or 
tonsils Careful note of history and symp- 
toms and examination as outlined aboie 
with absence oj tnsmus will iisualK excl ide 
a cellulitis of dental origin 

The presence of a subacute swelling m 
the submaxillary region associated with 
soreness in the floor of the mouth especially 
in a person of middle age or beyond mar 
lead one to entertain a suspicion of mal g 
nanl growth In a carcinomatous metnsla 
sis to submaxillar\ and ceraical lymph 
nodes the mass in the neck is usuallj fixcil 
and markedlv indurated frequently bound 
both to the skin and to the bone A\'hen the 
submaxillarv gland is enlarged because of a 
stone in the duct it is usually more deep 
scaled IS not fixed to skin or bone and has 
an elastic feeling The x rax cxaminalifin 
usually clears up the question 

Treatment —The trcatmvnl of obstnic 
tion of Wharton’s duct b\ a calculus con'i*ti 
of remoxal of the calculus through on m 
cision in the floor of the mouth if po««ible 
^^hcn the calculus is far back near the 
gland it IS gcntralh necessary to make n 
skin incision nml nmove the submaxillarv 
gland as well as the stone 

IL\NtTLA 

A ranula is a soft painless «cmitrana 
parent swelling beneath the mucous nu.m 
liranc of the floor of the mouth containing 
clear rop\ fluid The exact cau^e is un 
known but it max be due to inflainmatori 
closure of one of the ducts of the suhl ngua 
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fehnd or of one of the smaller mucous ghncis 
m this region It is ue\cr issociated with a 
calculus nor with n swelling in the subma\ 
illnr\ region as ^^ould be tlie case if the sub 
mlSlllar^ duct nere uuohed rurthermorc 
in nnula the cnbmaxillarj duct cm iisualJj 
be identified and isolated completelj from 
the cjstic swelling 

Ranula usualU starts on one side of the 
median line but as the fluid aecumuKtes 
the swelling increases so tint it mav appear 
to be bilateral The os erlj mg tissue becomes 
aer^ thin and finalK ruptures discharging a 
'Nemiflind resembling while of egg Tlic swell 
ing then subsides and the process repeats 
itself 

Several method of treatment of ranufa 
have been suggested including removn) of 
the ovorl>ing tissue to create a permanent 
wide opening but the onl^ waj of insuring 
cure IS bj complete dissection of the sac 

TUJions or tjie salivary glands 

Mixed Tumor— The tumor which most 
commonly affects the salivary glands is the 
so-called mixed tumor which occurs u«ualh 
in the parotid region but is also occasionallv 
found connected with the «ubmaxilhr\ 
gland Mixed tumors maj ni«o he found in 
the palate lip and cheek The mixed tumor 
appears as a well defined firm swelling 
sometimes smooth sometimes nodular in 
the region of the salivarj gland with the 
skin freely movable over it It increases 
slowU in size over a period of jears and is 
painless If untreated it may reach the size 
of a grapefruit Those tumors while appear 
mg in the region of Uie salivarj gland or 
even embedded in it are not realJj part of 
the gland but are distinctU encapsulated 
Histologicallj the characteristic cells arc 
difficult to classifj but are probablv of 
epithelial origin In parts there is a definite 
arrangement of these epithelial cells in the 
form of acini in others there arc large 
amounts of colloid materia] Cartilage and 
bone formation occurs occasionalH On sec 
lion into the growth the tissue is found to 
have a peculiar gelatinous consistenev 

Vrognom — These growths are not to be 
regarded as malignant though local recur 
fence is common if removal has not been 
complete Cure iisuallj follows removal 

Treatment — ^^hen small and well encap 
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sulated the tumor should be enucleated 
Removal of large growths in the parotid re 
gion maj be attended with danger of mjurj 
to the facial nerve Radium and x ray treat 
incut are not verj successful 
Curcinoma — Carcinoma raaj occur in 
the parotid gland and produces a hard fixed 
swelling accompanied by pain If it is un 
treated ulceration of the ovcrljingsl in maj 
occur Paraljsis of the eevonth nerve is a 
frequent accompaninienl Treatment con 
si«ts 111 earlj removal of the entire gland 
foIlon«] hr irradiation 
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THE JAMS 

INPFCTIONS or TOE MAMLLARY BOVES 
Nearly nil cases of infect ou of the maxil 
larj bones arc directlv or mdirecllj of dental 
origin However general diseases such as 
SiTvliilis nnd tuberculosis mav be etiological 
factors even though pyogenic infection from 
the mouth phjs an important role Poisons 
such as mercurv arsenic phosphorus and 
radium salts cause periostitis and osleo 
myelitis of the jaw bones either by their 
direct action or bv lowering the resistance 
of the tissues so that pjogenic bacteria gam 
entrance llirotigh diseased teeth and gums 
Etiology — ^The commontst causes of 
periostitis osteomjclitis and necrosis of the 
jaw bones are local tn/ecfion^ following den 
toalvcolar abscess stomatitis or fracture 
Sometimes the pus of a dentoilvcolnr ab 
sccss instead of making its exit through a 
perforation in the bone near its point of 
origin spreads through tic cancellated tis 
sue of the niatidible causing ostcomvehtis 
In other cases the periosteum is stripped 
off the bone to such an extent as to impair 
the vilahtv of a certain portion The hypo 
dermic injection of a local ancsllictie into 
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icutch inflimcd tissues for the extraction 
of a tooth max carrj infection ahead of it 
thus lending to periostitis and ostcomxehtis 
Injudicious extraction of a tooth in the verx 
acute stage of pericementitis cspccnllx when 
considerable trauma is entailed frequentU 
IS followed b\ inflammntorx bone compli 
cations Periostitis and osteomj elilis gener 
alU result in bone necrosis Cases haxe been 
rccotdc<l in xshich the sequestrum comprised 
the entire mandible Regeneration of bone 
after necrosis is much more frequent in the 
mandible than in the maxilla 
Sjmptoms— -Inflammatorx disease of the 
jau bones max be dixided clinicallj into 
txxo stages (1) the acute fulminating stage 
and (9) the more chronic stage of seques 
tram formation In its earlier stages ostco 
mvehtis IS difficult to distinguish from acute 
dental abscess as sexere pain swelling and 
fexer usuallx accompanx both In cxerx 
dental abscess there is ncce«sariU a local 
ized bone infection If the sxmptoms persist 
or inxolxe a more exlcnsixe area of the jaxx 
after incision and drainage of the primarx 
abscess the dcxclopment of osteomxchtis 
should be suspected In an adxancing case 
the sxxcllmg extends along the bone the 
teeth become successixch loosened and pii< 
is seen discharging into the mouth around 
the necks of the tooth The pus also biirroxxs 
from the outer surface of the bone toxxard 
the skin and if the swelling is not incistxl 
will perforate the skin surface forming 
sinuses A probe passed through these open 
mgs will feel denuded bone Txposed bone 
max also be xi-ible through the mouth 
After about slx or eight weeks sequestra will 
loosen and in some cases xrill be throxvn off 
spontancouslx Pathologic fracture max 
occur Quite frcquentlx in the mandible 
hoxvexcr an inxoliicrum of new bone is 
formed xxliich prc«erxcs the contimiitx of the 
jaw \ rax examination affords little infor 
mntion in the acute stages of osteomxchtis 
before market! ilisinlegmlion of the bone has 
occurred In the stages of nccro-5is the x rax 
picture is xaluable in outlining sequestra 
nexx bone formation pathologic fracture in 
xolxemcnt of teeth etc 
Treatment — \dcquate drainage should 
be proxidcd in all infections of the month 
Anj cause that max be manifest such as an 
abscessed tooth should be remoxed unless 


the case is seen m the acute fulminating 
sla^e xvhen the trauma of the tooth cxlnc 
tion might aggraxate the infection and ojicii 
up new channels ^^hcn there art indications 
that pus IS present it should be exaciiated 
This can sometimes be accomplished In an 
incision within the mouth esptciallx when 
the upper jaw is mxohcil but m the lower 
jaw external incision is usuallj nccc«sir\ 
The mcision should be planrud so as to gm 
dependent drainage it should he adequate 
but not larger than necessarv, it should fol 
low the natural lines of the skm and «hoiill 
be so placed that the resulting scar will be 
concealed as far as possible it should axoid 
severing important structures For exampK 
the incision for drainage of a subnnxillarx 
abscess should be made well liencath an 1 
parallel to the lower border of the mandilil 
in front of or behind the position of tin 
facial arterv according to the place of great 
esl pointing Incisions above the lower bor 
dor of the mandible should be axoidcd if 
|K)ssible \Nhcnit is cxident that some ntem 
SIS wall occur wailing for the separation of 
sequestra bx natural processes brings about 
far better results than radical removal ff 
discascxl bone or injudicious curetting Ib 
presiding proper drainage arul imffatioii 
and then remoxang sequestra as thex form 
It IS possible to haxe the lost bone almo t 
complctch replaced and to axoid an v great 
dcformitx and interference with fiinclion 
On the other hand if the diseased hone i* 
resected before sequestration is coniplelt 
there IS genenllx great mlcrforcnce with rt 
generation resulting in un«ightlx distortion 
of the face malocclusion of the teeth of non 
union of the romaming portions of the bone 

NEOPIASMS OF THE JA^\S 
A conxement clinical grouping of the more 
common tumors and conditions rcscmhlm? 
tumors about the jaws is the following (!) 
epulis (2) osteoma (3) benign gnnt ctH 
tumor (4) siTcoma (5) tumors exsts and 
anomalies of dental origin (C) metastatic 
and sccondarx growths and (7) mi cellane* 
ons conditions rc'cmbling tumors 

Epulis — Though this term Ins been eh 
jcclcd to on the ground that it simpK means 
anx growth on tlie giim xvlun applied to’' 
flcfinite clinical cntilx it server a ii cfiil 
pose The characteristics of epulis arc a cir 
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eumscribcd growth from the alveolar rtdgc 
and gingival margin, around the necks of 
tlic teeth, having gencrallv a rather narrow 
attacliDJcnt and spreading thence over the 
gum surface, often hiding the crowns of the 
teeth and displacing them (Fig 44-i). This 
definition would exclude growths awaj from 
the gum margin, surface growths, such as 
papillomas, etc. In the early stages cpiiljs 
maj’ be essentially a chronic inflainmatorj 
growth, due to irritation of food or tartar 
beneath the gum margin, ill-fitting crowns 
and fillings, or carious cavities in teeth. Some 
pathologists claim that hislologtcalfy, at 
hast, an epulis is not a tumor but should be 
classed as an infectious granuloma Clinicall.v 
and grossl}*, however, it has many of the 
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consists of an inlerlacmg network of fibrous 
tissue with round coll infiltration. 

The fihroatigioiria is usually softer, grows 
more rapidij. is bright re<I and blewls more 
easily than the plain fibroma. In the fibrous 
cofinectiv'e tissue stroma arc seen numerous 
dilated capill.iry blood wsscU. 

Tlie ffiant cell epulis Is soft, is characteris- 
tically dark red or purplish and mn\ increase 
rather rapidlj in size Itficroscopicnllv, be- 
neath the covering mucous membrane, there 
is seen a stroma of fibrocellular tissue, and 
scatlerwl throngliout are multinuclcated 
giant Cells. Small masses of bone and car- 
tilage may be found These growths, were 
formerly callcil gi.int cell sarcomas and. re 
garded as malignant, g-avc rise to radical and 



characteristics of a tumor and for this rea- 
son it IS includ«l in the present clnssific,ition 

Clinically and pathologicallv three forms 
of epulis are recognized, (1) fibroma, (2) 
fibroangioma and (3) benign giant cell 
tumor. All three t.vpes arise from the dental 
periosteum about the neck of a tooth. 

Ftbroma is the most prevalent form 5s>ft 
at first, it later appears as a hard nodular 
mass on the gum surface, usually pushing 
out from a narrow’ pedicle between two 
t(cth. sometimes displacing the teeth. The 
covering mucous membrane inav be bright 
red, although it generally resembles that of 
the normal gum. Fibromas .are nearij alwaxs 
slow in growth. Histologically, there is an 
outer layer of normal str.atific<l squamous 
epithelium, while the mass of the growth 


mutilating operations and unnecessary sac- 
rifice of tissue. It is now known that these 
grovvlhs arc not m,vhgn.mt and that they 
require only local removal Some patholo- 
gists reg.ml the giant cell epulis as a mani- 
festation of osteitis fibrosa. 

Treatment of Cpuhs — The great majority 
of epulides spring from the alvcolodcutal 
periosteum about the necks of the teeth, and 
in onlcr to avoid recurrence it is necc«s,ary 
to remove the growth down to the respon- 
sdilc dental piriostcMim This usually menus 
that the tootli nearest the growth or per- 
haps two teeth must be rcmovctl. The 
growth often comes away in cxtracliou at- 
tached to the iKck of a tooth. Destruction 
of the growth by rndium is not advi«cd, be- 
cause an cntirclv unnecessary slow healing 




782 


lilt HtAD 


wilh pamful ulccnlion re^^ults proluUK with 
txj>osurc niul iiccro is of bone 
Obteoma. — Osleonn is. found more com 
inonJi in conneclion with the nn\illa thin 
with the mandihle It forms n dcn«e pam 
less circumscribed tnhrgement «low in 
prowtli pushing out from the surface of the 
l>onc The dense character climcalh and 
ridiologicalh di tmguishes it from a cjst 
or sarcoma The diffuse character of manv 
of these growths maV,cs complete remoaal 
•hfflcult or impossible but often good results 
are obtained b\ chiseling awa\ enough of 
the excess bone to form a normal contour 
and repeating the process if nccc«sar\ 
Benign Giant Cell Tumor — \ benign 
f.iant cell tumor ma\ arise from the interior 
of the bone causing expansion of the corti 
cal plate If the cortical plate or tlie alveolar 
margin becomes perforated bv Ibe tumor 
the mass will have the tvpical purplish color 
seen in the cpulic type Othcrvrise absolute 
differentiation from true sarcoma inav not 
be possible before operation On incision the 
tissue IS darh red as contrasted with the pale 
grav of the more malignant sarcoma It is 
novr cstabhshe<l (hat the benign giant cell 
tumor of Ixmc is a definite stage of osteitis 
fibrovx cjstica It iisiialh responds well to 
enucleation and curcltemcnt of the mass 
without encroaching cxtensivelv into the 
surrounding healtlij bone 
Sarcomas — Sarcomas of various tv pcs 
involve the niixilla just as lliev do other 
bones The endosteal form appears to be the 
most common causing a painless expansion 
of the bone at first slow but later progress 
mg more rapnllv In the upper jaw, the 
maxiUarv sinus mav lie invaded with later 
involvement of the na«al fossT and other 
sinuses Tilt X rav picture is iin{K)rtant in 
tlislinguislimg sarcoma of the jaw from cv'ls 
and tumors of dental origin benign giant 
cell Itimors and other growths ‘^arcoma 
shows in the x rnv film a peculiar honev 
combitl appearance with irregular outline 
Sarcoma mav nffctl jversons at am age 
^Fctastasis occurs through the blood «trtam 
and the lungs usvnllv show the first vj^ns of 
sccondarv involvement In manv of the 
slow growing sarcomas of the jaws metas 
lases do not occur until late and the prog 
no«is IS correspondinglv favorable 
Combinetl treatment bv radical surgery 


roentgen rav and radium is regardetl as giv 
mg the best liope for cure 
Tumors, Cysts and Anomalies of Den 
lal Origin — \ full discussion of thoe would 
nquirc more space than can l>c afforded 
here This group comprises what art often 
classed together under the term odon 
ioma though the wriltr prefers not to u^e 
this term becatiic some of the conditions 
are not tumors at all but arc inert calcified 
abnormal masses of tooth slrucliire 
Tlu first heading to be considered is that 
of dentocysUc iumort of which there arr 
three forms (a) adamantinoma or amelo- 
blastoma (b) dentigerous or follicular evst 
and (c) dental root cvsi or radieular evst 
n Adamantinoma or Ameloblastoma,— 
The ndamanlmoma is the least common of 
the three forms of dcntocystic tumor It i 
Iwbevetl to be due to aberrant growth o! 
the ameloblasts or enamel forming cells of 
the tooth germ although there is never nnv 
calcified enamel in the tumor The portion 
oftlicjnw involved usuallv the molar region 
of the mandible but not necessarily *o m 
distenileil containing a lobular mass within 
a bone cavitv or there mav be several cava 
ties divided br fibrous or bonv septoms la 
the earlier stages the growlli may conit«l 
largclv of solid tissue but numerous rislt 
arc formed later which may finally coslesei 
into one or two large cysts filled with a vi« 
cm! vellowish or brownish fluid Ilislologic 
allv there are nists of columnar and cu 
iKiidal epithtlium corresi>onding to amelo 
blasts surrounding less dense areas with 
comprtssdl cell bmlies rt si milling the <ltl 
laic reticulum of the enamel organ The^ 
epithelial areas are surrounded bv a sup 
porting connective tissue containing llooi} 
Vescels \ccumuIation of flui«l in the c'sti 
mav compriws tht lining epithelium onl*l d 
becomes squamous The surrotindinc h^uc 
mav be praduanv absorliei! the tumor cell* 
then breaking through and invading the sur 
rounding «ofl tissues Arelasta cs however 
are praclicallv unknown onlv two uu 
doubted cases having been reeonlwl (by 
Simmons') In general it mav l>e said that 
the tumor is to be regarded as bem‘’n It 
mav be found at anv age "McI arhnd ao 
Patterson" have revicwcil 100 cases reports 
in the literature 

Symptoms and Diaf^nosis — T1 e patien 
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presents a pamless snelling usnallv in the 
molar region of the mandible which has 
been clowly increasing m size The jaw is 
found to be expanded the outer plate being 
more affected than the inner ^hen the 
tumor has broken through the bone it ma> 
prc<5ent a lobiihted surface and an elastic 
feehng on pressure If an opening into a cjs 
tic cavity cMsts a fluid discharge is seen 
that IS usuallj \iscid and brownish Infec 
lion ma\ occur and obscure the nature of 
the tumor by showing s\Tnptoms of osteo 
myelitis The diagnosis from purclv inflam 
mntory conditions and from other tumors 
and evsts can iisuillv be completed b> the 
V ra% picture which shows a caMly in the 
bone dnided by fine bon\ trabeculae into 
numerous compartments Sometimes m the 
more solid form histologic examination is 
uecessirv m order to differentiate the growth 
from sarcoma 

Treatment— 'In early cases in which the 
tumor IS small and surroundied by well de 
fined bony walls it is sometimes possible to 
obtain a cure by enucleation and curdle 
ment from within the mouth followed bj 
implantation of radium If the tumor is 
large with irregular extensions into the sur 
rounding bone or perforation into the soft 
tissues complete resection should be the 
initial treatment Of sixteen patients treated 
by the writer, four are believed to be well 
after conser\ati\e enucleation repealed sev 
cral times in one case Two patients are ap 
parcntly well after a second conscraaliae 
operrtioiT ibilbwcu* iSy nTrpikiTi'n%\m' oi' iv 
dmm In four cases complete resection with 
loss of contrmiitj of the mandible was the 
initial treatment with complete cure Six 
patients after consort alia e operations have 
finally come to radical resection with ap 
parent cure 

b Dentigerous Cast. — ^The dentigerous 
cyst takes its name from the fact that it 
bears a tooth and forms a hollow swelling 
usually filled a>ith clear straw colored fluid 
and haaing a partialla or fully dcacloped 
tooth attached ba its root portion to the 
wall of the cyst with the crown projecting 
into the easily There is a lining membrane 
the inner layer of which is of epithelium 
derived from cells of the enamel organ 
These casts are usinlJr first noticed about 
the period of eruption nearla always m con 


nection aaith the permanent teeth fVmy tooth 
may be maolaed most commonly the canine 
and then the mandibular third molar 

Symptoms and Dtagnons — There is a 
gradually increasing swelling of the jaw 
bone usually m^ohmg the outer plate cs 
pecialJy Later the bone is Uiinncd gnmg 
the characteristic parchment or cellnloul 
feeling The absence of a tooth from the 
senes is a point of great significance Sup 
piiration may occur The \ rav picture shows 
a clear area indicating absence of bone with 
well defined margins containing the un 
erupted tooth 

Treatment — ^The treatment consists in 
complete remoaal of the cyst capsule 
through an incision in the gum together 
with extraction of the uneniptcd tooth Tin 
bone caaits soon fills in bv granulation 

c Dental Root Cyst or Radicular Cyst 
• — ^Tbc dental root cyst is by far the most 
common form of cyst which develops about 
the yaws It nearly always occurs as a sequel 
to chrome mflammalion about the root apex 
of a tooth as a result of infection following 
death of the dental pulp Cjsis of this type 
therefore are most commonly found in 
adults and m connection with the tools of 
pulplcss teeth The responsible tooth mas 
hase been removed sesera! sears presiousls’ 
yet the cyst may continue to grow m the 
edentulous part of the jaw Tlie epithelial 
lining of the c\st is belies ed b\ most writers 
to be dcnvcfl from the piradenlnl epithelial 
cell rests of Mnlasser which are remnants 
vn' i*iW ceilk A\\r outVi” ilcvei" Alsr eirnmn’ 

orpin persisting normalK in the adult den 
tal periosteum The wall of the fulh devel 
oped csst is made up of a dense fibrous cap 
sule lined generallv with several layers of 
squamous or cuboidaf epithelial cells The 
inatcml in the cyst cavitv may be tlic con 
sislency of butter or it may be a clear 
straw colored fluid Secondarv infection may 
convert the contents into pus Those cysts 
vary in size from that of a small pea to that 
of a hen s egg In the maxilla they may cn 
croach on the maxillary sinus or the nasal 
fossa but they rarely break into these can 
lies B\ extension n cyst may gradually in 
volve the roots of adjacent teeth causing 
secondary pulp devitalization 
Sym 2 >to/ns and Diaffiiosts — Small cyst'^ 
may cause no symptoms whatever tliediag 
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nosis being made by roentgen ray cxamina 
tion of the apical region of a pulpless tooth 
This will reveal a clcarlj outlined area with 
sharplj defined margins Larger cjsts cause 
a bulging of the bone about the apex of a 
pulplcss tooth iisiialh hbnlU or biiccnlK or 
in a location from which a tooth has been 
lost The ma^illin second incisor is the most 
frequent scat of de\eIopment If rupture into 
the mouth has occurred there will be a dis 
charge of clear fluid or pus from time to 
time There is usualU no pain Cjsts that 
ha\c not discharged fluid mu«t be carefuIU 
differentiated from «arcomT.tous or other 
solid tumors Close examination of the roent 
genogram will usuallv make the distinction 
in case of doubt needle puncture under 
aseptic precautions will establish the diag 
nosis The x ra^ shadow of the cast ma\ 
oierlap the shadow of the roots of adjacent 
teeth Here it is important to lest these 
teeth for pulp Mtallt^ If thev arc devntal 
iTcd the success of treatment of the c\st 
mai be interfered with bv persistent mfee 
lion from these teeth On the other hand if 
pulps are found to be Mlal needless sacri 
flee of sound teeth will be aioided 

Treatment — Tlie practice of simpU mak 
mg an incision into the swelling to prosidc 
drainage is to be condemned This nescr 
gives permanent relief and iNualk intro 
duces infection into a preiiousK sterile re 
gion and 1)\ the formation of adhesions of 
the oierUing mucous membrane renders 
radical operation more difficult The respon 
siblc tooth if still present usualh must bt 
extracted and an\ secondank insokcd 
teeth should be rcraoied at the same lime 
The evst itself should be treated bj shelling 
out the entire epithelial lining and allowing 
the bone casits to fill in bi granulation 
Small bone caaities ma\ be allowed to fill 
with aseptic blood clot and mav be closet! 
over h\ suture of the gum flap 
Calcified Dental Anomalies — These arc 
masses of calcified dental tissue usualls re- 
placing a normal tooth which consist of a 
disordered conglomeration of enamel den 
tine and cementum and sometimes masses 
resembling misshapen teeth The mass mav 
be uncruptetl or erupted These grow Ihs maj 
be discoxered at an\ age and arc freqiicnllj 
not recognized until supervening infection 
causes symptoms of o-.leomvelitis when the 


hard masses are often mistaken for necrosed 
bone Thev maj be found in either jaw but 
more often in the lower and gtncrallj m tin. 
molar region The x raj picture wall alwavs 
re\t?al the nature of the condition If a fis 
tula is present and a probe is passed the 
hard dense character of the tissue is felt 
to be quite distinct from that of bone 

Treatment — If acute svmptoms of infcc 
tion are present with swelling rcilness and 
edenta of the tissues of the face and sup 
puralion from the bone earlj treatment 
should consist in incision and drainage \ftcr 
the acute svmptoms have subsided the 
growth should be removed usuallj from 
within the mouth after some of the «iir 
rounding bone has been cut awai sufficientlj 
to liberate the mass 

Metastatic and Secondarj Growths — 
Carcinoma — IMien carcinoma involves the 
jaw bones it is usuallv a direct extension 
from a priraarv growth of tlie oral mticoiH 
membrane Occasionallj , it mav occur as a 
true metastasis from cancer of tlie breast or 
some other pnmarv source just as other 
bones of tlie bodv arc affected m this wav 

Thyroid tumors both chnicallv benign and 
malignant occasionallv metastasize to bom 
among them the jaw bones The writer In 
reported a case of metastasis to the mandible 
of an apparcntlv benign adenoma of the thv 
roid which had been removed almost eichl 
vears previouslv® In the presence of an 
otherwise unexplained swelling bearing the 
characleristics of n tumor or evst of the 
mandible the possibiJitv of a metastatic 
growth should be considered 

Miscellaneous Group of Conditions He 
sembling Tumors — Torus palatinus an 
exostosis in the region of the median palt 
line suture of the maxilla presents an oval 
usuallv smooth but sometimes nodular hard 
swelling in the roof of the mouth To tl» 
uninitiated tins mav be mistaken for an 
osteosarcoma The torus palatinus is found 
normalK as n dev elopmenlal condition in a 
considerable percentage of persons it under 
goes no changes in sire over a period of 
manj jears and causes no pain Most per 
sons are unaware of the presence of the 
growth It demands surgical treatment onU 
when the ovcrhing soft li sues become irn 
tated !>v rubbing or when the swelling inter 
feres with the proper fitting of an artificial 
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ilcnlure In sucli cases it can be Tcmo^ed 
«ith a chi«el after the o\crJ\ing mucoiien 
osteum has been dissected back 
Similar exert scciicts or exostones arc fre 
fjuentlj found beneath the gum on the )in 
glial aspect of the mandible m the prcmolar 
regions and also around the tuhtrositics of 
the maxilla lhe> arc not progressi\c m 
gro^^th usualK give rise to no svanploms 
and require rtmoial nith a chisel onh when 
thej interfere '\ith an artificial denture 
Osteitis fibrosa cystica maj occur in the 
jaw bouts c'lpecialK the mandible produc 
mg localized or generalized areas of decalci 
fication alternating with increased density 
The diagnosis is establi hed definilel.v on 
finding clinical and roentgenologic evidence 
of similar conditions m other bones and a 
disturbed calcium metabolism The treat 
meat is that of the general condition re 
moMl of the paratlnToid tumor if found 
and sMuplomatic local treatment 


Osteitis de/onna7is or Paget’s disease is 
oceasionali} scin in the upper jaw where 
Its manifestation is termed leontiasts ossea 
In the maxilla a hard smooth swelling co\ 
trod bj normal gum tissue is seen in the 
region of the molar and premolar teeth 
Later the swelling ma\ be seen externallj 
giving rise to the characteristic leonine fea 
turcs The \ raj plate usuallj reveals con 
solidation of the facial bones and sinuses 
with a peculiar tluckening and mottling of 
the cranial bones The etiologj and the cure 
arc unknown 

Robert II hv 
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DEVELOPMENTAL ANOMALIES OF 
THE CERVICAL REGION 

Classification and Synonyms: 

A Midlinc 

1 Sublingual inclusion cjsts 

2 Submental inclusion cjsts 

3 Th\rogios«al casts median cer 

\ical casts 

4 ThjToglossal fistulas and sinuses 

median ceraica! fistulas 

B Lateral 

1 Lateral ceraical casts, branchio 
genic cjsts, cmbraotuc thjmic 
cjsts 

3 Lateral ccraicnl fistulas and sb 
nuscs, brnnchiogenic fistulas, 
embrjonic Ihjmic fistulas 

3 Cj Stic hTgroma 

4 LjTnphangioma 

5 Hemangioma 

SIIDLINE AND LATERAL C4STS AND 
FISTULAS 

Incomplete or faultj deaclopment of the 
cephalic portion of the human embrjo is be- 
lieaed to result in a aariety of anomalies 
nh/ch ao £v 

life in the region of the neck These anom 
alies maj take the form of cjsts fistulas and 
sinuses or 'olid cell rests They maj be situ- 
ated in or near the midline or mav be lat- 
eral, and thev maj be found anjTvhere be- 
tween the mandible and the sternum These 
anomalies haae been of great interest for 
over a centiirj and hundreds of contributors 
liaae added to our knowledge of them At- 
tempts at classification have been anatomic, 
pathologic, embrjologic and regional None 
has been completely satisfactory, and efforts 
to simphfj the subject have generallr made 
it more confusing The clinical recognition of 
these anomabes is generalla not difficult and 
the treatment is fairlj well standardized 
The pathogenesis of the different varieties, 
however, is on loss firm ground 


EmbryoloffV.*— During the last half of tlie tliinl 
veek of intmutenne bfe tlie human emlin-o shon-s 
more clearly than at any other period a senes of Hie 
parallel bars or visceral arches (brnnchial arches) 
obliqnel} placed on each side of the cephalic porlion 
m the lepon destined to become the upper part of 
the neck These arches are separated from each other 
on the evlcrnal surface bj prooiea termed vw-era! 
furrows (branchial clefts) and on the ist-rnal surface 
bj evapnations called pharyngeal pouches Normally 
the intervening “closing merabrane" belacen each 
groove and pouch does not rupture, so there is no com* 
municatioD betnecn the visceral furrovrs and the 
phanngeat pouches From the first arch arc ilevelopcd 
li>e upper and lower jaw the malleus and incus from 
the second the lesser cornu of the hyoid, the stvloid 
process and part of the stapes from the third the 
body and greater cornu of the hvoid from the fourth, 
the cuneiform cartilaees and most of the thvroid ear* 
tilage, and from the fifth port of the thyroi I ra’tilage 
and the cormeutale arytenoid and mcoid cartila'es 
The first visceral (branchial) furrow or hvomsndibiitar 
cleft obliterates traept at its dorsal part wlach be- 
eomes (he external audilorv meatus Tlie moiming 
furrows disappear Internally the first pharvoigeal 
poitrh pves nse to the euvlachian tube ond the tym- 
panic cantv the second forms no permanent o'jnn 
unless a part is retained as the tonsillar and itrpn 
tonviHar sinus the third by entodermal ontjrrowth 
forms (lie thnnus and the inferior pamthjToids and 
the fourth the superior parathnmds The trmpvtiic 
iDemb-ane repres-nts the dividing memhtane between 
the first phanngcal pouch and the first branchial cleft 
Nonwallyr the arches b»eome oined together anteriorly, 
that IS on the ventral surface of the erohrvo The 
first and second arches grow more rapidly than tie 
others and overlap them forming an external pmoTc 
call-«l the cervical sinus or preeervieal sinus of TTis 
The thvmus gland develops from two stalk tike 
direrticula which onpnate dunng the sixth week from 
the third and fourth pharyngeal (branchial) poaches 
Tlie-e diverticula grow caudad in the recion destined to 
lietome the neck and fuse distatly to become the 
Ihvinic gland During the few davs in whi'h these 
diverticula are patent thev are sometimes referred to 
as the erab-yomc Ihvmic duct Normally thev are 
obliterated bv ll e seventh week 

The thvToid gland develops from on onlpockctmg 
from that portion of the floor of the pharvnx whose 
location ID later life is marked bv the foramen cecuoi 
on the poslenor portion of the roof of the tnnwe 
nils epithella! cvapnation is transformed into a 
veside by the tirrc the embryo has rea'-hed a Icnri 
of 23 mm Tins vesicle or diverticulum grows down 
* The writer gralefullv acknowWpw the 
of this section on embryology by Dr L C Arey B 
Rea Professor of Analomv, Norlhwcslcrn Univers » 
Medical School 
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wnrrl and bic&nanl from its poit of onBin fts a 
tubular duct (tl >r0sln'<‘ia1 diet) ch h turrates at 
ts d stol port on to form tl e ll yro d lobes D nnR its 
Irajsjlorj « sicnee lie loot prop r passes tlmre) or 
adjacc t to o area \ h ch at n later I me becomes tl e 
h>-ti 1 bone Its d stal « d comspnn Is to the Te*non 
^ 1 cb later becomes ll e p ram dal lobe of the ll yro I 
Tl (s cp ll el ml ned lucl us ally ntropl es iurtni; 
lie ssih week of fetal J fe remna ts of an e} Ibelal 
cord pers si for a si ort I me Tl e p roll yro d gl iwU 
are ep the! af Im f ca nns g from the posterior all of 
fhe t) rJ anf f/yvrfh plar^'B^ea) po eJes 

EtioJogj — Dctmlion from the normil 
detelopincnt just described rn'i\ occur in n 
wide \'trictr of wajs Vhile dcfinile proof 
IS hcking the following theories ire the 
most pi iii«ible Incorapitte umon of the first 
two bnnchial orches m the midlinc ini\ 
cause the formation of a mulline sublingual 
inclusion cgst If the fiilure of union is ev 
ternai the cjsl will be epidermallv lined 
(rfrrmoid!) if the failure of union is in 
ternnl the cyst "ill be fined with mucous 
membnno Taults oblileralion of the first 
and second bnnchial (ectodermal) furrows 
so that thej close onlv at the external stir 
fice raiy result m inclusion cjsts The sec 
ond cleft is the offender twenty times more 
frequently than the first and the results are 
epithelium lined c\8ts in the aural submit 
jllarj sublingual and submental regions If 
the plnrjngeal pouch fails to umlc com 
pletclj a plarjngeal diicrticulum maj dc 
telop or /f It unites on the plnrjngcal 
surface only a mucous membrane lined in 
elusion cyst maj deselop The ultimate lo 
cation of these c^sts ma^ he the same as 
those of external origin The lining of the 
cjsts IS gcnerall> either ectodermal or enlo 
dermal The probabilits that it includes both 
germ hjers is small since the branchial fur 
rows and pharyngeal pouches rareK commii 
nicat6 but arc separated b> a mesial plate 
Failure or complete obliteration of Hit cm 
brxonic thjroglossal duct ma> Icaae (a) 
mdhnc cysts (thyroglossal cysts) occurring 
anjnhcre on the pathwai from the foramen 
cecum through or past the lijoid bone to 
the pjramidal lobe of the tlijroid (b) mid 
line fistulas or ■simisos (thyroglossal fistulas) 
nliicli may open internalh or externally and 
end blindly or actuallj may be continuous 
from the skin of the neck to the foramen 
cecum or (c) rests of tlnroid tissue anv 
where along the temporarj thjroglossal 


pathwaj (Fig 445) Failure of oblUeriUioii 
of the first and second clefts or possibly of 
the Ihimic e\ agination from the third 
pharjngta! pouch (embrjonic Ihjmic duct) 
may give rise to inclusion cnsIs in the later il 
portion of the neck wJiicli occasjoiinlh mai 
be moxed toward the midlme by growth or 
a fistula may form a communication from 
the pharynx near the tonsil to the skm of 
the hlenl portion of the neck The exist 
cnce of this complete fistula presupposes llu 
breaking through of the einbrjonic mem 
brine separating the pouch from the furrow 
and may come about through an cmbnonic 
perforation or a postnatal infectious process 
If the external opening is below the hyoid 
bone some writirs think that the embryonic 



Fff 415 — Dacrani sbo ng rouw anl nhtons of 
ll e emi r on c ll j n ptossnl tl cl F 'slulas evsts or 
ll yro d retnnnnta t i\ n»oI p onv porlton of ll ? Irnct 

thymic duct is etneerned it is possible tint 
in these ca'ies the transitory htcral thyroid 
tissues or the cer\ical sinus nia\ pK^ a role 
The parithirouls mav be concerned m the 
foimation of lateral cysts Otl cr congenital 
anomalies are Uic congenital fistulas of the 
ear auricular appendages and congenital 
skin growths on the side of tiie neck A con 
genital fstula of Uic neck commumcalitig 
with the middle car has been reported 
(Dniss and Vilen) 

Sjfttpfomafology and Pathology — The 
median anomalies particularly lie thyro 
glossal MTietv are more common than the 
lateral ones moreover thc\ arc more com 
mon in women than m men and appear more 
frequcntlv m the first two decades than later 
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in life The c\sts maj become apparent at a 
aetN early age but more commonly in earl> 
adult life as rounded fluctuant swellings at 
the base of the tongue beneath the tongue 
in the midime of the neck belon the h^old 
bone m the subaural and submaxillarj re 
gions or in the upper lateral portions of the 
neck The growth of the casts may be inter 
rupted b\ periods of quiescence The casts 
maj rupture spontancousla generally ex 
ternallv thea maa be incised bv the surgeon 
under an erroneous diagnosis or thea may 
become infected hematogenoualy and require 
opening Once the cast has ruptured a non 
healing sinus deaelops avhich becomes sec 
ondanla infected Such a sinus maa open in 
temallj into the pharynx but also exlemalla 
on the skin of the neck Occasionalla a com 
plete fistula will exist between the pharamx 
and the skin of the neck The external open 
ing maj appear years after birth and is gen 
eralla just anterior to the sternomasloid 
muscle at ana lead but most commonia in 
the lower third of the neck In the complete 
fistula food maj arork Us wav from the 
mouth through the fistula and be di«cha^ed 
on the surface of the neck A case of bilateral 
complete fistulas has been reported A puni 
lent discharge maa occur externally or in 
ternally and may aarv in amount at differ 
ent times These sinuses can act as foci of 
infection and be a detriment to the general 
health TMien the casts arc large thea maa 
become objectionable because of their pres 
sure on adjacent structures or because of 
tlieir appearance Thea maa be the source 
of a carcinoma The thyroid rests mav be 
come important functionally if the normalla 
situated thaToid is underdea eloped 

Histologicalla the lining of the cyst or fis 
tula may be a derivatiae of the ectoderm or 
the entoderm but both embraonic lajcrs are 
occasionalla thought to be present m the 
same cast or fistula In the latter eaenl we 
must belieae that an embraonic perforation 
existed between the pharamgeal pouch and 
the branchial cleft The contents of the evst^ 
a ara from clear serum to thick sebaceous ma 
tcrial according to the character of the wall 
The contents of the casts and the discha^e 
from the fistulas maa be mucoid or purulent 
Diagnosis — ^All fluctuant cystic swellings 
of the ceraical region maj be regarded as 
possible dea elopmental anomalies When 


Ihej are inflamed and filled with pus their 
cjstic character maa be difficult to recog 
nize The abscess maa rupture mlcrnalla and 
burrow along the fascial planes of the neck 
The embraonic casts maj be dislinguishe<l 
from sebaceous cysts in that the latter arc 
attached to the skin and are superficial to 
the muscles Lipomas are «ofter and gener 
alia present the signe de pcau d orange 
Softened tuberculous la mph nodes or inflam 
matora adenitis may present considerable 
diagnostic difficulty Tubercle bacilli haae 
been found in branchial casts Branchiogcntc 
carcinoma maa be difficult to distinguuh 
from metastatic carcinoma of the lamph 
nodes Castic hagromas are situated lower 
on the neck generally just aboae theclaaacic 
The diagnosis of fistula maa be facilitated 
bj roentgenography after the injection of 
substances opaque to the x ray (such as 
liptodol) diluted half and half in hqtii! 
paraffin avith closure by purse string suture 
after injection fBailea) or ba the externa! 
injection of bitter substances to ace if they 
may be tasted or of methalcne blue to «cc if 
it appears in the throat Traction on the 
skin maa demonstrate the cord like prolon 
gallon of the fistula The rising of the fistula 
with deglutition is said to signify that lie 
fistula is complete Cysts mav be aspirate 1 
and injected with substances opaque to the 
X raa but they should be reaspirated after 
anrd Branchiogenic cysts maa be found in 
the parotid gland Aspu“ated contents of a 
branchioecnic cast mav shoaa chole tern! 
crystals If there is a swelling at the lri*e 
of the longue it should be remembered that 
a cyst IS thin walled and light coloretl where- 
as aberrant thayoid tissue is solid and dark 
red Wien ceraical evsts attain adequate 
size there maa be symptoms of difficulla in 
phonation deglutition or respiration 
Treatment — ^The treatment of ceraiwi 
casts and particularly fistulas ba the injiv 
tion of sclerosing agents although long tried 
has practically been abandoned Badical « 
lirpation of the ca st or fistula is regarded m 
most surgeons ns the onlv method of Irea 
ment which offers a chance of certain cure 
This at times maa be a formidable opera 
lion and should be undertaken onU m a 
hospital operating room The incision 
be Iransaerse m the case of a midlinc fistu ' 
and oblique and parallel to the skin crease 
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in llic* httnl ones Ihilc\ nsts two Irans 
\tr«c incisions one tibnse Ibc other in Inlcml 
fi'tiihs Injcclinn of tlic fistuh «ilh inoHin 
pirnffln or inelhjUnc blue «ill «i«l in Uil 
excision Uhtri. n Uixroglossi! fisUHa pnsstN 
Ibrousli Iho li\onl or is mlimiUU lonnccliHl 
null il iboul inch of Ihc bone shonW be 
rcnioicil nnd tJit ciil tmN flpproxmintttl 
M‘osc the h\oul bom no nltctnpl is imtlc lo 
w)htc Ihc tract but the <lncl and tissues 
nrouiu] it arc conil out llin)»{,h the mijs 
clcs. of the loQRtic to the fornmen cctiini 



Fie 410— ^ho"* rxosion of fslwl i* trod nmt »tJ 
r<klnns Cbmn "*> i ef «louM lie- hspH tn 

H «« tie trsel lo prescnl evnpe 'f riln1i ennlenls* 
Mull pie Iransscrse incis ns arc preferable (Holman) 

(Sistrunb) The lissms for % inch aroiiml n 
Jitcnl fisHiJa should be rtinoiwl nmJ the 
ssoiind should be dninid (Fif; 4t0) The 
plnrMipcnl end of a complete fistula max be 
inserted into the pliarjiix and the fistulous 
tract closed bs suture ^^herc access to Ihc 
c\st IS diflicuU the stcrnoniasford muscle 
nn\ Ik di\uUd Preliminary aspiration is 
thoupht by some to ficililate excision of 
n cist In some of the ccsls wliicli are lined 
bv mucous membrane the csst vail mav be 
eery friable and difUcuU to remoce If sucli 
•Chnilojlcr Sure Gmicp 8. Olist SS 


votinds are packed vith gauze the cyst wall 
mn\ come out vlicn the packing is removed 
Pendicrlon follouod f?(31 of 295 patients on 
whom operations for cvsls sinuses and fis 
tufas of the thvroglossal duct had been per 
formed and found onh 4 recurrences 

0 8TIC inCROMA 
(Ilygu iiui Ci/titcuin Colli Cj/stic 
T 1 /mpfiangioma) 

\nonialoiis development of the hmphatic 
svstem IS probabK llic oripm of the Umph 
cysts of the neck in infants and young chil 
drcii \t least part of the IvTUphatic svstem 
liegins in two large jugular sacs situated on 
each side in the region of the jiinetinn of (he 
inlcrnnl juunlar niul subclavian veins From 
this source Ivinpbaties grow disinllv bv bud 
ding The rarebd studies bv Goetseh indi 
cate that eervtcal hvgroma originates from 
sequeslmtions derived from the primitive 
jugular Ivmphatie sacs Tlic«e Ivmplntic 
rests retain ihrir embrvonie power of irreg 
iilargrowtli and therefore mav reach almost 
tinbmitcil size Allliotigh lunign these tu 
mors mav invnilcand deslrov adjacent mus 
cles or other tissues Thev are multdneular 
and the tlim walleel civities arc lined with 
endothelium similar to that found tn fym 
phatic Spaces These cvsls mn\ become see 
ondanlv infected 

Cystic hvgronia is iineomnion Half the 
eases arc noticed at birth and 00 per cent 
b\ the en<l of the second vear (Gross and 
Coeriuger) Ilowtvrr cvsJic hv^romas mav 
appear in nelult life Thev are generatlv found 
in the neck at the lateral border of the 
slcrnomastoid just above the clavicle Thiv 
mav grow between the clavicle and ribs 
down into the nviila up the neck or into the 
mcibaslniiim and displace adjaemt slnic 
lures by their growth The evslie liygroma 
IS soft clastic and painless Though iisuallv 
svmptomless advanced hygroma may cause 
difficuUv bv pressure on the trachea 
pharynx or nerve plexuses 

Helpful in the diagnosis is the procedure 
of Duffv lit aspirates about 20 cc of the 
contents and notes its charaoler ^^itliont 
removing the aspirating needle he injects an 
amount of 15 per cent solution of sodium 
loihde equal to the quantity of fluid aspi 
rated A roentgenogram of the region is made 
at once and the resultant film gives an 
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accurate picture of the ramifications of the 
h\groma and is a Jiclp to surgical excision 
In the differential diagnosis lipomas bran 
chial cysts lymphangiomas and aberrant 
IhxToid tissue must be considered 
The treatment of choice is surgical c\ci 
Sion This may be facilitated bx preopera 
ti\e treatment with radium which is said 
to make the casts smaller and in at least 
one case has effected a cure The operation 
IS both dangerous and difficult because of 
the proximitj to the great xessels and im 
portant nerves and because of the difT cullx 
m removing all the lining of the cjst The 
task IS a particularK hard one when the 
evst extends into the thorax Gross and 
Goeringer found no recurrence alter surgical 
excision m 22 cases followed one to thirteen 
xears Good results were obtained b\ ^at 
son and McCarthx in 4 of 7 cases b\ asptra 
tion and injection of 1 to 3 cc of 5 per cent 
'odiura morrhuate solution This method 
maj be hazardous howe'er because of the 
danger of introducing the sclerosing solution 
into the general Ijmphatic sjstem X ray 
and radium should first be tried m the more 
difficult cases In 4 of 7 cases in which x ray 
treatment was emploxed Hodges Snead 
and Berger obtained excellent results 

L-niPnANOIOMAS OF THE NECK 
Lj-rapliangiomas of the neck are probablv 
congenital and are thought to be neoplastic 
structures arising from the earlj capillarv 
lymphatics In the simple type the mvolxed 
lymphatic ' essels are similar to their normal 
neighbors md the tumor appears on the 
face or neck as a low part!' compressible 
swelling In the caternous type there are 
large endothelium lined Ivmph spaces with 
increased fibrous stroma the tumor is firmer 
and max in'ohe the skin alone In the 
cystic type there is an accumulation of \es 
icle like evsts and the tumors which are 
generally larger are found on the neck 
upper chest and axilla 
Ljmphangioma is generallv a disease of 
infancy or childhood and the chitf sxmp 
tom IS swelling The treatment in the major 
itj of cases according to Semken is by lira 
dialion The firmer cavernous tx pc of tumor 
may be excised but the excision maj be 
very difficult if the Ixmphangioma has de- 
veloped ramifjmg processes 


IIEXlANGIO^l V 

The term angioma is applied to a lesion 
characterized In a new grow th of the hlood 
vessels In telangiectasis on the contrarx 
there is merelj a dilatation of prc-cxis(ing 
vessels The commonest type of angioma 
IS the neinis ^asculosus or capillarj ncviH 
It begins at birth or short!' after and varies 
in color from red to purple It ma^ occur on 
the neck as well as other portions of the 
bodv The port wne stain ( birthmark 
nexus flammeus) is less common It is red 
xio'et and mav cover large irregular non 
elevated areas of skin The caternous angi 
oma IS a lobulated bluish mass which may 
be superficial or deep seated and even inva 
sive in character Application of carbon 
dioxide snow is a satisfactorv treatment for 
the vascular nevi although some rcquin 
X ra> or radium treatment There is no sat 
isfaclori treatment of port wine stains The 
angioma cavernosum mav be treated with 
radium According to \\atson and SIcCarthv 
the treatment of choice for hemangioma at 
the ‘Memorial Hospital New York (with 
the exception of superficial capillarj lesions 
and large inaccessible tumors) is injection 
with 5 per cent sodium morrhuate solution 

HLOOD CYSTS 

Blood cjsts mav be either true or fil e 
The former are thought to be due to em 
brvonic arrested development simple vencc- 
lasia or isolated v arices which are gradualb 
<;hul off from the parent vessel They max 
or mav not communicate with the vein The 
fal«e blood cjst maj develop from a heman 
gioma The diagnosis gcncrall} is not d ffi 
cull The treatment is excision through a 
wide incision and careful attention to hem 
ostasis (See section on Blood Cvsts) 
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WOUNDS OF THE NECK 
Fractures, dislocrtttons and ttijurtcs of the 
'pjnal cord are not considered tn this section 
except to state that the cord nnj bt affected 
bj a penetrating nound belireeu vertebral 
arches from the postcrohtcral region of the 
neck 

Anatomj and Pathology. — ^Tbe coi enng 
of the neck in its anterior and lateral parts 
consists of skin, subcutaneous tissue, pla- 
tjsma and a supcrficnl lajer of deep fascia 
Beneath this layer of deep fa<cn the fascia 
forms tlie carolid sheath and the compart- 
ments which envelop the Msccro These 
open freely bolon into the mediastinum 
Exudate under pressure thus tends to spread 
dou nuard either before or after infection 
has become ads anced m the neck itself The 
neck is tightly packed with numerous lym 
phatics. blood icssels, neryes, viscera and 
muscles The \essels are hrge and the raanj' 
nen.es important Some of the neck viscera 
ire hollow, and if they arc perforated, they 
predispose to infection of the surrounding 
structures and tissues and lose their norma! 


functions The proximity of the mouth, 
phary n\, esophagus lary nx and trachea adds 
to the ‘'Cnousness of neck injuries because of 
the danger of infection and loss of function 
Injury may cause aspiration mlo the bronchi 
of blood, secretions and exudate, resulting in 
pneumonitis and lung abscess Hemorrhage 
IS the mo«t common and the most serious 
feature of wounds of the neck Next m im 
port.aiice to control of hemorrhage is the 
prevention of infection while the hemor- 
rhage is being controlled Infection from 
uiUiout IS «erious, but infection from an 
open viscus doubly complicates the situa 
tion Tlie profusion of lymph vessels m the 
neck pours lymph into the open spaces af 
fording an added culture medium 
Injuries of the nerves m the neck arc 
rarely vital, yet paralvsis of the laryngeal 
nerves may weigh heavily against a patient 
struggling with respiratory embarrassment 
with its attendant aphonia The most sen 
ous effect of injury of the vagus is paralysis 
of the recurrent laryngeal nerve Stab 
wounds in the supraclavicular region and 
forcible depression of the shoulder may re 
Mill m permanent damage to the brachial 
plexus by «everance or by stretching Injury 
to the solid Msetra is rarely imporlnnl c\ 
ccpl that the thyroid gland may bleed pro- 
fusely A salivary fistula usually heals spon 
lancously The parathyroid glands are rarelv 
injured Injury to the thoracic duct is un- 
common being more frequent m surgical dis- 
sections than in accidental wounds Its large 
tributaries arc cut more often than the duct 
itself After days or weeks of leakage, the 
wound usualK closes The leakage is clear 
or milky, depending on food ingestion Fat 
foods should be .avoided 

Etio’ogv'. — It is probable that more acci- 
dents to the neck occur during operations 
than in ordinary life, but in the former the 
hazard of infection is less The commonest 
surgical accidents are hemorrhage from large 
veins and damage to nerves the nerves most 
commonly damaged being the accessory and 
the recurrent laryngeal nerves Some writers 
emphasize the danger of air embolism, but 
m his experience with miny large hemor 
rhages of veins the writer has never seen it 
Injuries of the neck, etclusiv e of the spine, 
arc infrequent In seventeen years there 
were treated m the Presbyterian Hospital in 
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New York onl\ twehe fresh anterior or 
lateral accidental wounds of the soft parts 
Three were cases of attempted suicides 
There were four wounds of the back of the 
neck — all contusions ^^hlIe it is admitted 
that probably all such diagnoses ha\e not 
been recorded these figures indicate a low 
incidence In the large cit\ -owned hospitals 
especiallj in the congested districts these 
wounds are more numerous 

^^a^ wounds of the neck are rarel\ dupli 
cated in cuil life Thej are characterized b\ 
much destruction b\ serious infection and 
bj the presence of foreign bodies Ba\onet 
wounds correspond more clQiseh to some of 
the wounds of ci\il life ^^hale and Ramsav 
and others gi\e excellent de«cnptions of war 
wounds of the neck and of their management 
SjTnptomatologv — Se\ere contusion on 
the side of the neck is shocking (a blow 
popular wath pugilists) and a large licma 
loma ma\ result A serious contusion ma\ 
rupture the larjnx trachea or esophagus or 
damage the spine Suffocation from displace 
went or bj a large hematoma maa occur 
The common features of obstruction to 
breathing ore hemorrhage mlo the trachea 
^nth cough hoarseness d%sphagia and em 
phasema Strangulation is a form of con 
tusion If the patient sunn es the features 
mentioned are to be kept in mind The com 
monesl incised woind of the neck is prob 
abU that of the attempted suicide Thc'e 
wounds usualh he trans\erseh across the 
upper part of the neck and as thev are usu 
alK made with the chin up and bw the right 
hand thev extend more into the left than 
into the right side of the neck 
The anterior transverse wounds raav be 
between the hvoid bone and the mandible 
If the hvoglossus and genioglossus mu^^cles 
are divided the tongue drops back and 
causes respiralorv obstruction It is impor 
tant to hold the tongue forward and to 
suture it in its forward position An incised 
wound mav enter the pharvnx and damage 
the epiglottis and cartilages ^Miile a wound 
mav sever the trachea it mav not reach the 
large vessels which he relativelv postenorlv 
and are protected m part by the stemo 
mastoid mu'jcles Profuse bleeding mav oc 
cur however from the anterior ve«el» and 
from the thvToid gland The recurrent 
larvngcal nerve mav be divided Incited 


wounds tend to gap and sometimes tht 
plat^snia muscle acts to roll m the edges 
The term cut throat applies to anterior 
and anterolateral incised wounds of tht 
neck The immediate dangers of anterior 
wounds are hemorrhage and asphvTcia Hem 
orthage maj cease as blood pressure falk 
onI> to recur on motion or manipulation 
With a deep wound it must not be assunuil 
that because bleeding is not active it <r 
curelv arrested Investigation is essential to 
assure control of obscure bleeding points 
\sphvxja maj be caused bj the cartilage 
b> the infolding of cut tissues by a clot in 
the hrvTix or trachea or bj retraction of a 
completely severed trachea The «ccondan 
dangers of an anterior wound are edema of 
the glottis larvngitis tracheitis bronchiti'! 
pneumonia lung ab«:cess suppuration in tin 
neck extending to the mediastinum sre 
ondarv hemorrhage aphonia and dvspliagn 
In the neck as cl«ewherc a «uppurativr 
process usuallv implies an infectious throm 
bophicbilis of the accompanving veins an! 
possible bacteremia If the patient surMvc« 
the hemorrhage asphvria and shock the 
commonest causes of death are pneumoniti 
mediastinilis and bacteremia Unrelieved 
edema of the glottis may be fatal If con 
scrvalive tfeatment does not allav a devel 
oping edema tracheolomv can be performed 
Lateral incised wounds of the neck occur 
in fights and homicides and if deep mav be 
llie cause of serious hemorrhage and occa 
sionallv of artenov cnous or simple aneurj sm 
Lacerated wounds both in war and m cii3 
life are most prone to infection This er 
plained bv the greater area of ti«sue con 
lamination the locking off of deep tissue 
spaces the greater damage to the circuLifion 
of the affected tissue bv the original tniims 
the poorh supplied shrctideil parts and the 
actual destruction of tissue whicli sloughs 
and interferes with nutrition and predi po c* 
to bacterial growth Such a wound is al«o 
more susceptible to tetanus and gas protbic 
ing infections It mav contain foreign bodies 
which become buried under torn parts Dog 
biles usuallv represent superficial piincUirei 
but occasionalh lacerated wounds of t e 
throat Deep penetrating or punctur 
wounds of the neck bv missile or knife are 
often rapidlv fatal either from immed'i e 
arterial hemorrhage or from 
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of blood pcrhips onh froma\em causing 
cdrJ\ rc«pirator\ ob>lruclion bj pressure 
The supritlaMciihr region ma\ be wounded 
b% 1 donnnard stab cai!>ing damage to the 
brachnl plexus the subclavian vessels the 
large loner neck vessels the thoracic duct 
and the lung 

Visceral Vottnds — The serious dangers of 
wounds in the neck are hemorrhage suffoea 
lion infection pneumonitis inanition and 
sccondarv hemorrhage Except for hemor 
rhage lhc«e dangers depend largih on the 
penetration of or the effect on the structures 
that are lined with nnieous membrane In 
fection from them is more «erious and more 
difficult to control than infection through 
the wound from without The serious results 
in the neck are edema of the glottis infec 
lious thrombophlebitis with bacteremia and 
with possible extension to the intracranial 
veins mccliastinilis and sccondarv hemor 
rhage Most sccondarv hemorrhages (usually 
from veins) occur m wounds bacUv con 
tnminated from the moutli or the pharvnx 
^\ounds involving the floor of the mouth 
and the pharvnx are accompanied In foul 
infection leakage of saliva difficuUv of feed 
ing discomfort slow healing and ultimate 
deformitv Esophageal wounds are due either 
to instrumentation within or to lateral pene 
trating wounds of the neck If feasible the 
esophagus should be sutured in two lavers 
an approach in front of or behind the 
slcrnomastoid muscle The operative np 
proach should bt drnmed and not sulurc<l 
jTuids mav he given ti’iroiii.h a nasaf tube 
but gastrostomv occasionallv is needed afUr 
sev ere inpincs of the neck mouth and throat 
\Micn the lar>nx or trachea is cut across 
there is a tendenev for the two parts to sep 
arate A forward and low position of the 
head and chin thus facilitates their approxi 
tnation If the larvtix is badlr damagctl a 
temporarv tracheolomv mav be performed 
with subsequent careful repair of the larvnx 
^ oiinds affecting the 1 irv nx produce rcspira 
tory disturbance changes in the voice tm 
phvsema and blood on coughing Locahra 
tion IS established bv pain tenderness and 
the hislorv of the mjurv 
^^ounds of the trachea varv m degree If 
it IS onlv partiallv cut across separation is 
slight and primarv suture mav be indicated 
If the division is complete the lower cut end 


maj retract beneath the sternum or be 
drawn m at each effort of inspiration when 
soft parts cover the orifice If conditions arc 
suitable attempt at suture sliould be made 
if not the lower orifice sliould be sewed to 
the skm and a long tricheotoniv lube in 
serted Ecconstruction of the trachea ma> 
be attempted later Examination of these pa 
tients should include endoscopic examina 
tion inlraoral and bimanual cvaminatioris 
and \ rav views of the pharvnx and trachea 
if conditions permit 

Tile clinical picture of respiratory obstruc 
lion consists of great dvspnea cianosis 
anxietv pam aphonia dv'plngia a rapul 
full pulse and often with it m a fresh notind 
hemorrhage and m a later stage infection 
I^’hen respiration is embarrasscil hemor 
rhage increases when it is fret hemorrhage* 
decreases Everv hospital should be ade 
qnaleir prepared for quick trachiotomv 
I arvngeai edema is the bugbear m cases of 
wounds m the neck An oxvgcn tent mav 
be helpful 

Treatment —The general principles of 
wound treatment applv to the neck and are 
modifier! onlv bv tlic local aiialomv and 
phvsiologj The immediate demands nrc 
control of hcmorrliai^t prevention of sufTo 
cation and prevuilioii of infection One mu t 
be prepared to copt with shock and exsan 
gmintion and to privent pneiimonili* The 
administration of telinus antitoxin often is 
advisable Severe vcnou» bleeding can be 
conlrolkU tcmporanlj bv direct pressure 
nmf packing Arteriaf 6ft:ccfing from a goo«f 
sized vessel mav not respond rculilv to pre*- 
sure Severe arterial bleeding mav le con 
trollwl bv digital pressure on the common 
carotid arlcrv backward ami inward against 
a vertebra This digital pressure mav need 
to be continued bv relavs of assistants until 
operation 

Take for example the case of a patient 
with a stvcrc cutthroat mjurv who reaches 
the operating room about three hours after 
the occurrence of the accident with the 
hvpopharxnx cut open the epiglottis div idcil 
the breathing partlv ohstrueted and the 
transverse wound gaping and filled with a 
tight pack of gauze temporarih controlling 
hemorrhage from the left anterior jugular 
and common facial veins and from the left 
facial or exltrnnl niaxillarv arlcrv 'Ihe nec 
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essary maneu>ers ma\ be enumerated as 
follows 1 Chloroform anesthesia has been 

1 good agent in these cases but now prob 
nblj IS being largely supplanted bj intra 
\enousl> administered sodium penlothal or 
CMpal combined mih adequate airtcay 

2 The skin is shaved cleansed and steril 
ized wideh 3 The packing is remoaed 
slowlj and replaced with more specific pres 
sure or clamping as il comes out 4 The 
open \iscus is adjusted so as to ease the 
breathing 5 The wound is enlarged if nec 
es'iary 6 Gross foreign bodies are remoaed 
7 Clots are remoa ed and the wound is irri 
gated with norma! saline solution without 
spilling any into the airwa> 8 The stemo 
mastoid muscle is freed and retracted back 
ward 9 The exact anatomv of the wound 
IS careful!} identified 10 Each vessel is 
slowly released clamped and ligated care 
being taken that the aeins are ligated at 
each cut end aud that the mam artera that 
IS affected is ligated 11 The epiglottis and 
the pharjugeal wall are sutured 12 The 
whole wound is again flushed with «alme so 
lution seaeral gallons being used with con 
siderable force 13 The muscles are sutured 
o\er the pharyngeal closure 14 If the wound 
IS relatiaci} clean with good hemo«ta«is it 
mii be closed loosely leading m a soft rub 
ber*dam drain but if badK contaminated 
and not dr\ no further closure is indicated 
Soft drams and a moist dressing then arc 
applied If an anaerobic infection is feared 
or should deaelop daila zinc peroxide treat 
mcn£ of the wuermf sAncrU ia? csvif — pnr 
aided the hollow aisccra are «ecure!a closed 

Before during or after the operation the 
larjnx and trachea ma\ be aspirated of 
blood and mucus Blood or plasma Iransfii 
sions mav be needed The after treatment 
mcliides elevation of the foot of the bod and 
the semi prone position of the patient so as 
to favor drainage from the trachea quiet 
relief of pain fluids gn en parenlerallv moist 
loose dressings and daily inspection and 
dressing of the wound In the prevention 
and m the treatment of wound infection the 
use of modem clicmolhcrapv and of peni 
cillm mav be life saving 

The essentials m the treatment of impend 
ing hnngcal edema (edema of the glottis) 
mav be stated as follows preparation for 
emergency tracheolomv (but this operation 


should be done sufHcicntlj earlj to allow 
for a deliberate, careful lechmc under local 
anesthesia) cold moist compresses ice to 
suck fluids parcnterallv quiet morphine 
with atropine and free drainage of the 
wound The question of the best position for 
the patient should be consideretl Flcvalion 
of the head and shoulders decreases conge' 
tion while lowering favors expectoration 
from the trachea which is apt to accumulate 
mucus below the narrowed glottis 
The selection of the anesthetic is impor 
lant for the patient with a serious mjurv 
or infection of the neck Irritation of the 
mucosa swallowing coughing struggling 
cvanosis congestion of the vessels increased 
secretion of saliva and of mucus all pre- 
dispose to the spread of infection pneu 
monia edema of the larvnx and hemorrhage 
IVhile chloroform has its dangerous feature 
if it IS cautiouslv administered it is a good 
anesthetic to emplov m these ca«cs Cvelo 
propane may prove to be the best Tlie 
regional and local infiltration of novocain 
increases trauma and pressure obscure^ 
landmarks and is uncertain of success in tli 
deep and complicated cases Ether bv in 
halation has obvious disadvantages Ether 
per rectum b\ the Gwathmej technic is an 
excellent anesthetic vet the induction usion 
and an excitement stage is not infrequent 
Avcrtin even m full dosage would require 
supplcmentarj inhalation anesthesia in 
manv instances It is not needed with chlor 
oform and be<5ides the two together are 
(faiTgeirms- 'tverfrir wrfA tioroatw oW .wtJ 
lessen the disadvantages of novocain Ni 
troiis oMtle v\ith oxvgen might be u wl occa 
sionallv if limited to analgesia and if the co- 
operation of the patient is assured hut for 
compJetc anesthesia and relaxation the uec- 
essanlv closed method cames with it a rJ 
alivelv narrow margin of s-ifcty m 
matter of cvanosis venous congestion and 
strain The question of direct larvngo'copv 
and of the passage of a tube into the Iroc! ta 
will arise m connection with these patient* 
One must weigh the advantages of direct es 
amination of sucking out accumulations 
from the trachea of intratracheal aneslnesjv 
(usually ether) and of msiifllation 
the disadvantages of hv pcrcxlcn«!on of I f 
neck and of larvngcal trauma 

Tons Af IlA'fFOR'^ 
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ABSCESSES AND TUMOBS OF THE 
NECK 

DEEP TERnCAL \BSCESS 

Abscesses are particularU likely to occur 
in the deeper structures of the neck owing 
to the nbundsnl IvTnphatic drainage from 
infected or potentialU infected areas id the 
mouth and upper respintort pis^tges Oral 
hvgicne has done much lo diminish the num 
her of these infections hut the mnjonU of 
ccrMcal abscesses still “trisc from infected 
teeth and tonsils In the past, the mortililj 
from deep cerMcal abscesses has been un 
dtiU high a mortahtN of So to 50 per cent 
being reporlc<l for such conditions is Lud 
wig s angint This hij,h mortalitx mn\ be ac 
counted for bv several factors chief among 
\\1 ich IS the anatomical peculiantx of the 
structures in\oIved 

The importance of fa«cial planes m infee 
tiona of the hands is non well established 
but the importance of fa<cnl planes m the 
diagnosis and treatment of infections of the 
neck is not "o well understood The fascnl 
planes of the neck form w ell definctl com 
I arlments and infection confined within 
ihe'^e compartments maj so obscure the 
usual signs as«ocntexl with the accumulation 
of pus that tl c diagnosis mar be deJaved 
beaond the optimum time for drainage It 
maj also render ineffectual drainage which 
m other portions of the bodv would be cf 
feclive Pus confined within these compart 
ments mav accumulate sufficient pressure to 
obstruct respiration The fascial planes mas 
be effectne in directing pu» mio the med as 
tinuiu If one ronsiders the ease with which 
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infection mas spread to the central neraous 
sastem Ma the hmphatics or large \essel 
or to the mediastinum or to ll c luOpS and 
•vascular system it is small wonder that in 
fections of the neck ma\ have on umisualh 
high mortalitv Earh diagnosis mth a Ihor 
ough conception of the 0 x 1001 of the infcc 
tion and the possible sequelae is essential if 
one IS to avoid an unduh high mortalitv 
This IS rendered doubU difljcult bpcau«p tht 
signs usuallv associated with the accumiih 
tion of pus elsewhere m the bodv may nol 
be manifest with pus in the deeper struc 
tures of the neck ^hen the spread of tht 
infection IS limited to the lymphatics par 
ticularh the superficial Ivmphatjcs pallia 
live or expectant treatment mav be safelv 
employed Ilowcver when the deeper fascnl 
compartments of the neck are involved sue! 
temponrafion mav he fatal 
Etiologv — It was formerly thought that 
the rapid and fata! termination of manv in 
fcclions of the cervical re'^ion vras due ti 
the peculiar varulencc of the infecting or 
ganism BTiiJe this is undoiibtcdh a con 
tnbulorv factor it has been repeatedly deni 
onstraled that the same organisms m other 
portions of the body do not produce such 
violent manifestations Almost all known 
organisms have at some time or other heti 
desenbed m deep abscesses of the nock Tift 
majority of these absees«es are caused bv a 
streptococcus which is frequentlv obtained 
in pure culture Usuallv there is a nu.\ed 
infection of streptococcus and staphvlococ 
cus As "Mosher has demonstrated ll c great 
esl single source of these infections is in or 
about the tonsils Kexl in frequency are 
the teeth Deep cervical abscesses have fo! 
lowed a great varietv of injuries m or about 
the mouth 

Applied tnatoiny — foJJowiUfr bnpf rMUjnt * 
bascxl Lv cel «n It e ork of Moxl <?r and * px t cuta Iv 
p«rt nfnt to tl e Bprrad of tbf* nfccl ons of Ihc oirk 
The c atr ll ree fasciat rornparltncnt.* n ll e uj pet 
jarl of the neck wti ch are prone lo be nvntvol in 
the epiral of nf rUon n t whch are in nt mate rtv 
lat on to U 8 shtall of the enrol I art r% an t ntemat 
j«p tar ve n Beck I as s mpl fed ll v concept f y con 
c letiRg U ese compartmenU as a tr fol um the stem 
of wl ch 19 tic shcatl of the Wat vcs-cfs Thev? com 
parlmenta are tl e p. rot 1 tl e suhmax llary an 1 the 
plar p ma* lliry One or atl of tl«c fawaf com 
pa I entv in*> be mvot ed 

The plarjTigomat Dan f Aa * a rone-shaperl jjiace 
*r tl t« lm<e )Q retit on lo ll r nk tl aro n 1 tl e jupilnr 
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foramen and Anlh tlie ipcT al llie preater comtt of 
tlie li>oid bone Medially it is m intiinate contact wilb 
the supenor constrictor of the pliar<'i)x and the ton 
sillar fossa Tlie posterior porbon is bounded bv the 
retropliarjiipeal space Its lateral surface is in rehbon 
siitli the retroman libular porbon of the parotid slant! 
which IS not cohered b\ fascia The internal pleryiiDid 
muscle also forms part of its outer border The phar 
>ngomaiillarj fossa is divided into two nneqnal com 
partments b> llic stiloid prnce^ with its allaebed 
muscles Infection of this space constitutes over one 
halt of the deep infections of the neck Becanse of lU 
position it ma> be infected from the tons liar fossa 
masto d relropharinpeal pHiids j irobd molar teelb 
and nasal pharvnx as welt as hi tie inMisinn of pus 
from the parotid or submaxillan coinparlments The 
intimate relation of the vesaeU uhich traserse this 


cauie of its position the carotid slicilh mat 
become infected from the parotid «ubmaxi| 
hrj or pharjngomaxillarj fascial compart 
ments The pharjngomaxillarj' compartment 
IS, ho»e\er, usuallj maohed Local signs are 
of little use in diagnosing infection of the 
carotid sheath or jugular thrombosis Swell 
ttig and locil tenderness o\cr the acsscls 
may be misleading as they arc frequcnlh 
caused bj in\oKed l\mph nodes The gen 
tril ssmptoms indicating blood stream in 
\olvcmcnt such as chill and rapid eletalion 
of temperature, are of more aalue BIooiI 
cultures should be taken during and immt 


Cr<al ' 


esscis CUn I 
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ebrat muscles 





4-17 — Cross section of the neck through lie second cervicnl vertebra showing Oie phar^ngoniaTilLr 
fossa (Courtesy of 11 P Mosher) 


^■otnpa^lment is of cstremc importance Pus id the 
pharjngonumllary fossa may cause the lateral phar 
vnpevl wall to 1 ulge inwar 1 Bnlping «f the Nieral 
pharyngeal wall mac be mistaken for a pentonsillar 
abscess allliougl careful inspeebon will reveal that 
there is fittle swelling of the tonsils per te Its mliniate 
relation to the internal pteiygoid muscle and ptei> 
goman 1 bular ligament frequently resulLs in tnsmus as 
an early sign There may he pus in the pharjngomaid 
larj space without external visible evidence and it 
mav result in jugular phlebitis OccasionalU pus ex 
tends from the paroti 1 into the pharyngomaxillaiy 
space or vtee tena The submaxillar} compartmenl 
will be discussed under Ludwig's angina 

Carotid Sheath Injections and Jugtdar 
Thrombosis — It will be rcadilv seen that be- 


dntelx after the chill If this precaution i< 
not observed blood cultures ma' beiicgatnc 
in the presence of jugular thrombosis if I 
thrombus is already well formed Th»s 
probablv due to the complete plugging o 
the \cs3el tvith occasional liberation of cm 
boll Repeated chilU and fe%er with cMOcncc 
of m\ol\emcnt of the phart ncoma^i at 
space indicate jugular thrombosis and ca 
for immediate intervention , 

Treatment —The successful treatment o 
a deep cerxical abscess depends on ea 
diagnosis and carlj adequate drainage 
external signs of pus arc unreliable fnr 
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qticnt inspection of the ph-irvox with i care 
fill considcntion of the dcttlopmenl of 
ssTnptoms will lend one to suspect the ‘ic 
cumulation of pus The greater cornu of the 
livoid bone may be taken as a landmark 
from which the ^anou^ compartments par- 
(iculnrlj the phar\ngoma\iIlarj fossa ma\ 
be explored Blind incisions o\er swollen 
areas may be misleading, nnnlomical slnic 
tiires must bo rieogiii/cd and pus sniight for 
m definite anatomical spaces which arc fre 
qiientlj much deeper than anticipaUd Tor 
deep abscesses of the neck which ha\c a. 
tendenej to descend for instance those 
along the carotid sheath Gallowa.v su^c'ts 
the performance of prophj lactic mediastin- 
otom\ a\ilh gau/c packing before drainage 
of the abscess proper WilJi tliia procedure 
mediastimtis is thought to be less likclj to 
occur 

RETROPIIAntNGEAL ABSCESS 

RetropharNngcal abscess is most common 
m carls cliilelliood It is situated biiiealh 
the prescrtcbral fascia and thus mi\ extend 
downward into the mediastinum or laterally 
into the pharangomaxillary space imoKing 
the sheath of the great acsseU This retro 
pliarMigeal swelling may protrude so far for 
ward that ns it extends down the posterior 
pltarangeal wall it mav eacntiialK coaer the 
larynx and obstruct respiration Samptoms 
mas begin with feaer and a crotipa cough 
at which lime there may be extreme difil 
culty m making out tlic boggj swelling of 
the posterior ph ir\ngeal wall It maj be fol 
lowed bj djsphagia and daspnea Lateral 
roentgenograms of the ceraical spine mav be 
cxtrcmelj helpful in making a diagnosis The 
abscess should be incised and drained orally 

LUDWIG’S ANGINA 

When a proper nime is pnen to a preuouiljr iin 
rerORnireri d sease ^iiidronie }l mav [nr n time serve 
U e ver\ u^etul purpose of callin'! nttenton to the 8ig 
nificancc of the s}ndronie but in tJje end it is likrJv 
to ad»l to the pencral confusion Os oil er sipns An 1 
sjmtioms ore ad Jed an J n 'oriety of iinaMwialed 
conditions are inapproprmlcly croupeJ unkr one 
lca<hfi(! Lu<J« 1 £:s aiif^tia has proved no esecption 
Tlie term is used to cover n vanety of infections ins- 
ififf in the buccal cavily and relnlnl structures in 
\olving the floor of the mouth and extending from 
tfiis to the neck, and submnxillaiy repons 

There arc many references in tl e oI ler htcralure to 
$tm hr ron J I oiw of the throat frotn Pauliis Aegmeta 


down thn>ui;h the Greek and Arabian phjsicians m 
clotliiijr Hippocralfs Galen CeJsus, AureJianus Bliaws 
an I others rotherpU m 173’>-174C gave an account 
of putmi sore iJiroat" Gcnsoul of Lvons in IS50 
publi^ieil an excellent nc<-ounl of the disease In IfiSC 
Ludm^ then a professor at Sfultjnrt m Worltemberg 
publshed a repotl on gvngrenotis inluralion of the 
nwk hImcJi report allMe{e<J consi lernWc alien! on 
probsbljr m part bee iiise Q leen Call enne of W iirt 
temherg died of ihis malady In Ifi37 Camerer gave tl 
tlie name of anpr % Ludnv ici S nee that time mo*t 
infcrtions in iJie region of Ihe moiilh pharynx and 
neck especiaUv Ihosc tint Icrminatc fntvlK have gone 
tinder the mme of Ltiilnigs anpna Tic French Sur 
gical Societv iii IR'h* was particularly concerned in a 
contnivefsj between \ laton and D lormc as to 
tthetlier Ludwigs nncina should lie rccognited as a 
separate coinplele enlifv The consensus of opinion 
at li e present time is that it shoul I and does consti 
lute a eliateat and pathologic entity and ifesenrs 
special consideration 

Etiology and Pathology. — The problem 
of the high mortibU and Ihe caii«e of death 
1ms been paramount The peciilnr Mriilrnrr 
ami rapid progrew of the infection Iia\c frt 
qiicntly led to the conclusion that a pecu 
liarh Mriilcnt f\pe of bacteria must be m 
voUoil Septic intoxication has frequcnlh 
been held responsible for the fatal oiitcomi 
Ilowexcr as was pointed out bx T Turner 
Thomas in an excellent article ‘ If septic 
intoxication is the essential cause of death 
then the especially high morlnlitv of this 
conditfon must be cvpinmed bj the presence 
of a rare and especially virulent infection 
A variety of organisms ha\e been found 
such as staphs locoeciis streptococcus pnen 
niocoecus B coli gas bacillus and all mi\ 
tiirosof the came streptococcus prcifomiml 
mg The high mortality has been shown to 
be due to the anatomical peculiarities of the 
region and to the extension of the phlegmon 
OHS inflammation to the larvnv and lungs 
In some of the fatal cn^cs pntiitnonii and 
pUiirisv have developed and a few patients 
have died of septic intoxication but in tiu 
majoritv there iias been an interference with 
respimlion Dvspnci is noted in nearh' all 
the fatal cases and if sudden death does not 
result from obstruction in the region of the 
glottis there is usuallj^ evidence of involve 
ment of the lungs 

Applied Anatomy — In order to obtain a better 
undemUiulmg of U e mcrhanism mvolveil m the spread 
of infcilion in Ludwigs angina the biicenl covily mav 
be convidcmt ns a cto«<s{ liox A dclnilttl deseription 
IS uniJeetvvaty as it is readilj seen that the bonv 
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structnrcs sndi as ihe jaT\ ipeih ntid {Ktlate slia^^ 
Bmit anj swelLng wlndi octnirs vMlliin the Ini^ 
cavilv ixtenston <{ntMi^Mir(I w limitn! b^ the Ji- 
nphrasm formed Lj the 1 )li> . i \ nm! the other nnis- 
clcs nnd ligitneiits atlaehed to the h^oid bone irhidi 
IS relalnrU imno\nble It is therefore obvious that 
mJ en aweJhn^ rirrurs in tlw ulrurtiiee^ of the floor of 
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Hs <{«'— Sini fi icraimnitie «{.e(ch slouinff the 
diaphragm formed b> the stnietiires m lie fl<>or of He 
mouUi 

the mouth or longue the biifra! cav iljr is s.wii filled 
except for its poslenor portion /t* *oon as aneflng 
reaches tlis region there u obstruction of tie rev 
pirafory p.u&agrs Tin mcehnniml feature alio iin 
douhtcdly aecotinl* for a large percentage of tl c fsUB 
ties \ consicfemll niinlier if tie patients afllrtesf 
with Ludaigs angina die from a puIinonar> luf rlion 
which IS probnbl) ctphii ed bv the estensi m an f fa 
rasion of baclcna to the larjTis coupled with the ihffi 
eullics of respiration Tlie olio'c onnlomical fenlures 
earphun the mechanism of I udwigs anpna when the in 
feclion arises m the mouth Ifoweier tlere Ins been 
some eontftiiersi ns In whether the infection Ir-gias 
within the mouth or 00*0* in the Iv-mpli noiles un<(er 
the swhinanlhrj Ininglr Certon Ij it ferqveiitl) be. 
jnns witliin the mouth involving the structures nlmve 
the myloh'o I musefe atuf liter extends to the *ob. 
maxillary tnnnclc This is aeixiiinted for by tie fact 
that the openii g alone wf »ch the pus travels u formed 
by the riibmsxillarv glan I He inner portion of which 
passes Broun I the jxisterior Imrdcr of the mvlohjoid 
muscle thus ronneetmg the neck with the floor of 
the mouth C* nverv-lv mfrction ansing in He neck 
nnd forming jus iii He » ibmaxillarv giants max et 
tend tv tl IS rtmle into the floor of Hie mouth fVea 
sioniJJy pus nrruniulati-s nearer the milfne in lie 
submental regHui in wlicli event it mav fie eiHcr 
almie or lieJuir JIk genohiod rsasele but aliear* 
underneath the mjlolijoid 

EiaffTiosis. — \n infection of llic ncclv in 
tlie xiihmcntn! or nilnii'istilHri regions does 
not constitute Ltnhug's iinema IlmreiCf 
h} CTtcJ)«JDJj from the aubniiyiUu;? Jr^fiOn 


NECK 

around the m^loh.votd mij^dc to the floor ol 
iht mouth it mnv become Imdwijj’s anjima 
In Liulttijja anginn the iistnl s^j^jns of the 
accumuhljon of pus, such as niJnc*.? fluem 
alion or locilizalion nrc Into This is mdllv 
tindirstood iihcn il^s Uiat the m 

feclion IS sepmted from Ihe subciJlaneoDs 
lisMte !n the ni.xlolnoid muscle and dense 
fa<cnl hjers However, there h frerpuntlv 
a bnnnt edema of the siibcut ineou> hssuc 
Careful pnlpation of tlu floor of the mojlh 
nm\ rcxtal txidcncc of an infhinm'ilorv re- 
acljon Sw-illowinii mn\ be pmnfij) filer 
tliert max be obxiotis cxtdcnce of swtilms 
of the toiipiic nnd striictiirc>. of the floor of 
the mouf/i The iliscnse mij be subacuft fo" 
sex cm) doxs md the frcncrnl sjsttmic mint 
ftslilious max xarx from moderate to xio* 
lent As till contltlion projire»«Ls, the «.xmp 
toms niaj nirreisc in sexentj* out of all pro- 



Rr 410 — Pvmi 1 agrammabe aketrh plwisinC Hie I” 
mtian «f jus m •’luJirigs angmi" »l«ve w tv»'» 
Hit Rpniohvo I iniLscIe (Site the box rie ci/nj’*'' 
KK-nt nieil 111 the tongue an 1 mliafrot ilroHawi a'v 
Ihr lose with wlieh infhunmttboi extends to lie 
sjf the larynx) 

portion to the increased area mfccte<f 
this iicitiflt jodicitcs inta«ton of the 
or bmps rnlJiir tlinn septic mtoxiriti'ia 
Treatment. — Firix diiKimsis «ii*l 
Ireitmcnt are cs'cnlia! The alertial 
of infiiimnniWJ} in Ihe neck arc of bltlc u-** 
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and arc more often mi«leidm £5 One should 
not^v^lt for fluctmtioii a sipn of pus or 
it be loo Jate^ TIu pus is usuill de^ 
and cannot be pnlpoUd on the surface It is 
possible to anticipate the diagnosis h\ fre- 
quent examinations for in\ohcnicnt of defi- 
nite anatomical spaces cspeciali\ if the floor 
of the mouth is matched for evidence of in 
flammation It is important to locate the 
primary source of infection if possible as oc- 
casionallj the disease has been aborted by 
adequate drutiaqc of the primary lesion Su 
pcrfiaa! abscesses ninj be drained through 
the mouth othcrni-e adcquile drainage 
through the snbmaxillarv fos«a is indicated 
The essentials of successful treatment ate 
• arh and adequate incision mjtli nide ex 
po'iurc and recognition of the stniclurea 
in\ol\cd The necessils for immediate tra 
clieolomx «hould be inticipatcd General 
inc-vthcsn mav bo dangerous omng to res 
piralort obstruction 

RECIiUS’ DrSIUSE 
(n'oody or Lt^ncous Phlegmon) 

Paul Reclns in I80G reported fi\e cases 
chnracleri/ed bj a hard board like spelling 
of the neck thought to be due to a chronic 
inflammation ln^ohmg connective tissue 
muscle and fascia Tlie tliologv of this con 
dition 18 still unknown although a varictv 
of bacteria of low \inilcncc have been grown 
from the yellow tinged fluid obtained on 
wcision 'V^ hile Hit case» reported by Bcclus 
occurred in the nock similar lesions have 
been reportetl in various parts of the body 
Some of the«e have been found to have deep 
undtrlring tumors such as carcinoma and 
-arcoma while others have developed into 
oslcomjeliUs About 7 j per cent of the pa 
tients recover although when the disease 
occurs m the neck there is a dightU higher 
niortality ^^helhcr this condition deserves 
a place ns a distinct disease entitv is open 
to question It usually runs a chronic course 
although some patients recover in a short 
lime following incision Small abscesses may 
form and should be drained Since it seems 
to be impossible to distinguish tin*, condition 
from ccrl iin slow growing carcinomas m the 
deeper striicturi-s the diagnosis should be 
regarded with suspicion until everv effort 
has been made to rule out the other possible 
etiological factors 


BRANCmOCCMC CARCINOAIA 
In a great majority of cases carcinoma of 
the neck is metastatic m the cervical lymph 
nodes and the pnmarv source of origin is 
Usually obv lous There is a second group of 
cases of carcinoma metastatic m the cervical 
Ivmpli nodes m which it is extremeU difli 
cult to find the prirnarv lesion A careful 
search of the mouth nasophnrvnx and ac 
ces«orv nasal sinuses mav not reveal the pn 
inarv tumor Not infrequenth the tumor 
arises deep in the tonsillar crvpl and extends 
to the neck the primary lesion rem iwing 
so small as to be unnoticed for a consider 
able period Palpation of the tonsil m the«e 
instances mav be helpful flow ever there is 
a third group of cases of caremoma occur 
ring in the neck in which removal of the 
tumor has resulted in permanent cure or in 
whidi no primary focus after vears has been 
di«^<ovcred The general term cryptogenic 
carcinoma has been applied to these tu 
mors and while it has been thought that 
the majontv of them are of brancliiogemc 
origin It i< possible that they have arisen 
from some other aberrant tissue eg from 
the salivnrv glands or the thvroid Space 
dots not i>ermit a complete discussion of the 
complicated analomv of the branchial rem 
nanls and for a detailed discnption the 
reader is referred to the article published bv 
Keith in lOOD Carcinoma may arise from 
the epithelium of any of the branchial rem 
unnts and there may be no definite his 
tologic characteristics bv which it may be 
idcnlifictl However as this is the least fre- 
quent origin of cancer lu the neck all other 
possibit ^sources such ns a concealed pnmarv 
growth in tlic oral cavitv should be ruled 
out Stout stales that the tumors arc com 
monly composed of squamous or transitional 
cells vntli little or no Itndcncy toward ker 
atmization or pearl formation but with a 
marked tendenev to form masses with cen 
Iral necrosis of cells giving rise to cavities 
lined with tumor cells The tumor generilly 
starts deep in the neck mar the bifurcation 
of the common cirotid artery and either ex 
tends directly or metastasizes to the adjacent 
lymph nodes A branchial cvsl usuallv arises 
from the third branchial cleft or at the lev el 
of the hvoid hone ^\hen it anses from the 
second branclinl cleft it is situated below 
the mastoid and mav project into the mouth 
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of the thvroid gland and malignant disease 
of the mcdnslmal gl uuls and bj trauma to 
the recurrent ncr\es during or after thv 
roidcctom\ 

Patholaqy — In addition to the caiisatnc 
factor^ loss of function of the abductor mus 
clcs of the >ocal corda and interference wlh 
the respirator\ function ma\ be noted 

Symptomatology — Tin \oicc maj be nor 
mal but the p'\ticnt will spcik as though 
breathless The oulslauding sxmplom is in 
spintors dsspnea due to failure of the \ocil 
cords to separate during mspirntion E\ 
piration is, normal 

Diagnosis — B% mirror lar\ngoscop> the 
’vocil cords are found in idduction On in 
spiralion there is no sepinlion nnd onlv a 
slight dmnng donnnard and inward of the 
edges of the cords The cause of the panij 
SIS must be determined and diflercntiatcd 
from LrieoarNtcnoid ankylosis 

The prognosis ii unfasonble as sudden 
death from n5ph\\n is alwa\s imminent If 
paralvsis is complete there is no hope of im 
pro\ement if partial as m siTihihs tlicre 
jnnj be benefit from treatment 

Treatm^^nt consists of tracheotomy if 
there IS obstnictne hrjngeal djspnea Re 
moMil of the cau«e rarely is possible Anas 
lomosis of the ncries m cases of mjura has 
not been sticee# fill The use of a onenai 
tracheal cannula is practicable Vcntriculo 
cordccloma has not been successful Sub 
mucous resection has been superseded b\ 
cither mobiliration and 1 iter il fixation of the 
ar\tcnoKl cartilage (fving) or arjtenoid 
cctomj and lateral fixation of the aocal cord 
(Kellj) These procedures are highlj sue 
ccs«ful 

Infection of the larjnx becomes of surgi 
cal importance when the mflammatora 
changes and associated edema prodiiccsIcDO 
sis and necessitate lracheotom\ Lack of 
space will not permit a detailed de«cription 
of the causes or the pathologic change* 
obsm ed 

Acute Innammator> Edema of the 
LarxTix (Edema of the Glottis) — Deftm 
tton — Stenosis of the larjnx resulting from 
acute inflammation 

Etiology- — The causes may be acute 
larjmgitis acute infectious diseases acute 
inflammalorv processes m\olving surround 
ing structures abscess of the larjns acute 
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*cplic Iar\ ngolracheobronchitis injuries or 
wounds of the lar\ n\ or neck burns or scalds 
of the far\n\ inhalation of irntalmg ^apors 
chondritis and pcricliondnlis chronic dis 
t3<cs or foreign bodies 
Pathology — ^Ihe changes are tlio'c of the 
imdcrJung cause together with mfiamma 
lion and etlema in\ oh mg the submucous tis 
sues abo\c and below the local cords 
Symptomatology includes obstructne lar 
xngeal d^5pnea with disturbances of the 
\otce nnd general sxslemic reactions 06 
strucinc laryngeal dyspnea is characterized 
b\ mspimtora indrawing of the soft tissues 
of the thoracic cage at the suprasternal 
notch epigastrium and intercostal supra 
claMcular and infraclaaicular spaces with 
resthssttess ash\ grav pallor and increasing 
pulse and respiratory rates Cyanosis occurs 
laic and is a danger signal 
DrnjMom— The signs of obstructne lar 
vng^l dyspnea arc diagnostic Inspection of 
the larvnx palpation of the neck roentgen 
examinations gcncnl systemic studies and 
the hislora arc iisualh required in order to 
arnacal an etiological diagnosis 
The prognosis depends on the cause The 
dyspnea can bo rclio\ed by tracheotomy 
Treatment ^Tn simple cases inhalation of 
medicated aapors the use of the oxygen 
tent and general medical measures may suf 
ficc Sedatives must be axotded If dvspnea 
Is, marked tracheotomy becomes ncoessan 
This should not be delayed until an eliolog 
ical diagnosis is made but must be promptly 
executed Tracheotomy consists of incision 
into the trachea in the midlinc of the neck 
below the first tracheal ring preferabh be 
low the second ring General anesthesia is 
contraindicated TVacheotoray should be 
performed earl\ so that it can be carried 
out m an ordcrlx manner Delay is danger 
oils and commonh results m a poorly 
performed operation So called high trache 
otomx IS an improper operation wlucf, 
though life saving is commonly followfjj,^ 
chronic stenosis The skm incision s| oyjj 
Kklend from the UnTOid notch to the 
sternal notch the thvroid isthmus *houfJ 
incised and ligated two or three tracheal 
rings should be cut The trachcolonjjo can 

nula should be of proper shape and size. The 
wound should not be sutured but left 
The aftercare consists of keeping 
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tta\ open b\ wiping awa\ coughed up se- 
cretions cleaning the inner cannula and ns 
pirating secretions from tlie trachea through 
the cannula Wth crusting of 'ccretions 
broncho«cop\ through the trachcolomic fis 
tula ma\ become ncces«arj in order to keep 
the ainvaj open 

Non inflninmnlorj edema of the larj^nx 
as observed in cases of nephritis angioneu 
rotic edema and passive congestion due to 
venous obstruction becomes of surgical im 
portance onlv when tracheotomy is required 
to relieve obstructive larvngeal dispnea 

Chronic Stenosis of the Larnix (Cica 
tricial Stenosis of the Karvnx) — Definition 
— Narrowing of the larvngcal airwav by 
cicatricial changes 

Etiology — The most common cause is 
improperlv performed trachcotomv or im 
proper after-care Other cau<es mav be 
svphilis tuberculosis injuries chondritis 
perichondritis and ab'ccss 

Pathology — The normal structures arc 
replaced bv cicatricial tissue with narrowing 
of the airnav fixation of the vocal cords 
and often loss of a part of the normal sup 
porting cartilaginous framework of the 
Iiirvnx (Fig 450) If Irachcolomv has been 
impropcrlj performed a portion of the cri 
cold or lIivTOid cartilage mav be lacking 

Symptomatology — ^Tlie chief svmptom is 
an inability to secure anv or sufficient air 
through the normal airwav Voice disturb 
ances varv from hoarseness to aphonia 
There is an inabililv to decanniilate 

— ETsminjilton of the Jvjjjt 
reveals n narrowing or obliteration of the 
airwav the extent and degree being deter 
mineil bj ilircct larvngoscopv palpation of 
the neck and roentgen examination Retro 
grade larvngoscopv and csophago«efipv mav 
be ncccssarj 

The prognosis is good if there is little loss 
of cartilage but months or jears of treat 
ment maj be neccs«arv to «ccurc a good re 
suit 

Treatment— In moderate degrees of 
stenosis larvn"o copic dilation mav be ade- 
quate In marked ca«cs «urgcrv must be rc 
sorlcil to and consists of larvngostomv re- 
moval of sufficient cicatricial tissue to rces 
tablidi the airwav and the ii«c of some form 
of apparatus to maintain the airwav during 
the process of healing In the open method 


a trough corresponding to the stenosed ar 
wav IS maintained bv the u e of a dilalme 
apparatus VTicn a saiisfactorv airwav has 
been secured the fistula is cIo«e<l bv plastic 
operation In the closed method the airwav 
IS reestablished a rubber tube is Imnsfivcl 
in the larjnx with silver wire and the ncch 
dosed (Fk 450) The rubber tube is re- 
moved perorally after a number of weeks or 
months 

DISHASES OF TRE THACnFV AND 
BRONCni (Exclusive of Neoplasms) 

Injuries to the bronchi arc rate an 1 an 
usuallv associated with extensive pulmon 
arv damage Injuries to the trachea an 
more common falls blows or wound* of thr 
neck being the common causes The trachevl 
rings mav be incised or fractured or tli? 
inlcrannular membrane mar be larcratcd 
Dvspnea is prc'cnl depending on Ibc cle* 
grec of narrowing of the nirwa> If vessel 
have been injured there is hemorrliago Fri 
phv«cma mav result from laceration of tl 
trachea Pam on swallowing mav be«cvcrc 
The hi«lorv with the local cviilcncc* of in 
jurv is usuallv diagnostic Rronclio cop' 
mav be noce«sar\ The prognosis depend ea 
the extent of the injurv and the involve 
ment of the surrounding structures nolablv 
blood vessels and esophagus 

Treatment — Ilcmorrhnge should he con 
trolled first Trachcotomv is indicated for 
dvspnea Incised wo inds should he repaired 
with drainage Cicatricial stenosis is trcatol 
bv dilation or bv Iracheoslomv perfonnetf 
as in larvngostomv 

Infection of the Trachea and Bronchi. 
— Simple catarrhal infections present no 
surgical problems Chronic infections ‘iieh 
as tuberculosis and svphilis arc of surcica* 
importance if stenosis results Pulmonarv 
suppurations nnmclv ebterrs and bronehi 
ectasis arc of importance broncho ropicallv 
particularU from a surgical standpoint (<cc 
section on Bronchiectasis and I ung A!> 
scess) 

FOnFlCN nODIF^ IN TEF AIR Pt'^SACES 

The lodgment of a foreign lio Iv in the 
larvnx trachea or bronchi is a eomuion pe- 
ndent The most common cause is «ixif*^ 
ness in holding objects other than foes i m 
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the mouth These are commonly aspirated 
with a deep inspiration when the person is 
laughing, coughing, sneering, singing or 
talking. The pathologic changes depend on 
the character and location of the object, the 
length of sojourn and whether or not there 
is obstruction Recent non-obstructing for- 
eign bodies may produce no changes other 
than slight inflammation at the point of 
lodgment. Obstructing foreign bodies will ul- 
timately cause suppuration and bronchiec- 
tasis The initial or immediate symptoms 
are choking gagging and coughing The 
aubsequent symptoms depend on the size. 


non-obstructing foreign bodies may produce 
no sjniploms, the initial sjmploms being 
followed by a symptomh^'i interval TJie 
aathmatoid iihetze is an important sign. If 
a foreign bodj .produces pirtial bronchial 
obstnicllon, there is often an obstrucli\c 
emphysema In complete bronchial obstruc- 
tion there is obstructive atelectasis Partial 
obstruction is iisiiallj produced by nuts, 
seeds and shells that do not swell in the 
presence of moisture, whereas complete ob- 
struction is produced by globular foreign 
bodies and vegetable seeds that swell when 
moistened 



Fig 451,— A typical evampU o( sn oU:ur« lesion of llie cl>«sl miHintig lironclioscop} us an aid in dl3f^ 
nosis Tlie patient, aged nine years, (lad been ill, vith irregular fever cougb sbghl expectomtion and poin tn 
tlie right side of the chest for about three tnonllis The hisloty was praclically negative By phj’sical and 
nxntgpji e»mination the lesion nas JwnJiiwJ lo Ibe right lower Jobe TJie heart was drawn lo the right (a) 
It was necessary to diffcrenUate betneco bronclual obstruction with pulmonarj atelectasis and brniielnectnsis 
with pulmonary fibrosis At bronchoscopy the bronchi were fouml potent anil larger than normal Itotnlgcno 
grama made following the bronchoscopic instillation of iodized oil into lioth lower lob" bronchi rcvenlrrl extensive 
btonchieclasa involving the lower lobe of the nghl lung with a nomtal left lower lobe broncliuv (b) Lobec- 
tomy was rccommendcil (Films by Dr J T Farrelf, Jr) ' 


shape and character of the foreign bodj and 
the point of lodgment 
Foreign Bodies in the Larj’nx, — ^Thc 
common symptoms arc tlvspnca and dis- 
turbances in the voice. There may be a 
cough and wheezing Large, obstructive for- 
eign bodies may produce asplij*^iation. 

Foreign Bodies in the Trachea. — Sli- 
gratory foreign bodies produce paroxysmal 
coughing. An audible slap and palpatory 
thud may be elicited Djspnea and wheez- 
ing respiration may be present. If the for- 
eign body is obstructive, there is commonly 
bilalcral obstructive emphysema. 

Foreign Bodies in the Bronchi- — Small 


A history of initial symptoms of choking 
and gagging while holding «omclhing in the 
mouth and the occiuTcncc of a wheeze are 
practically pathognomonic of the presence 
of a foreign body With clinical and roent- 
gen evidences of bronchial obstruction a 
positive diagnosis can be made in praclicallj 
every case In the case of a metallic object 
the roentgen finding should be conclusive. 
Over 98 per cent of foreign bodies can be 
safely removed Peroral endoscopic removal 
is the only method worlhv of consideration. 

Peroral endoscopy, direct visualization 
of the interior of the trachea and larger 
bronchi, is possible by the use of specially 
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illuminated rigid iiollow tubes The-^ are 
introduced through the mouth and ■sene as 
specula to draw aside structures that ob 
struct the mciv or bring them into the line 
of Msion The direct lar\ngoscope is a lar 
\ngeal speculum the bronchoscope is a 
tracheal or bronchial speculum 

The smaller bronchial subdnisions cannot 
be entered broncho^copicallj much infor 
mation ma% be secured however b\ palpa 
tion with forcep b\ aspiration of secretion 
with the aid of straight and cur^cd flexible 


tant part m intratracheal insufflation ancs 
thcsia 

Insiniments—A special msinimentaniim 
IS nece«sar\ Certain instruments are regu 
laris used in the common proccdurts while 
other instruments are required oulv in spe 
cial cases The uonnal air passages cannot 
be diht«l be\ond their normal caliber It 
IS therefore necessars to have special suwl 
instruments for infants children and adult 

Trawtng — Icquiring shill m the u<e of 
endo copic instruments can be «cctircd onl\ 



Fig — Inlrfxtuclion of Ihe bronchovoiie The patient i4 rerumhenl with head and 'houlters crtmiTnf 

beyond the end of the table The hea 1 is supporteil b» the left ban ! of the assL tant The mouth gag n “ 
left angle of the pal enl s mouth The shoulders arc supported t an aas slant The cl reel larsTigovopi* ® 

the operator s left hand, esposing the larvns The bronchoscope w t eld in the npht I an 1 of the opcralnr it^ 
sorted through a Inrvngoscope an I passed Ihrou-di the larcns into the trachea Ks soon as the iTsfal 1 " 
the I ronchoscope has passes! beson 1 the vocal cor Is the larvngoscope is pemoied The bronchoscope has the 
ter\ con! an 1 aspraUng lube attached ^n add t onal independent asp ruling lulie hell b^ the nur'< w rrsi 
for u<e 


tipped aspinting lubes and b\ the broncho- 
<;copic inlrodiiction of opaque milernU 
Broncho copt is the onh method for the 
rcino\al of foreign bodies from the Tir pas 
<agcs and it has aI«o made po« ibleoulstand 
mg conlnbiilions to the diagnosis and treat 
ment of pulmonart diseases Noleworthx 
among these are the earh and po iti\e diag 
no'is of bronchial carcinoma made possible 
b% bronchoscopic remotal of tissue for hi' 
iologic examination and the broacho«copic 
treatment of pulmonart abscess In addi 
lion direct lanneo«copv plats an impor 


bv educating the c\es and the finget' 
this cannot be secured on the Ining patient 
the fundamental principles are best taiigat 
on the cadaxer Thia should be 
menled b% practice on the rnbher Iw 
manikin UTien skill and proficicnct 
been attained experience should be «cciif« 
on narcotized dogs 'o that the norma 
phxsiologic moxements max be oh'crxf* 
and studied , 

4nesiAerta — General ancsfhc«ia JS no 
ncccssarx and IS often undcsirible hut pa 
licnls arc commonlx gnen a prtlimmar' 
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iedUt\e Immc(JnteI\ I efore tfic openlion 
the linni, of the Jidult pnlient is cocittiized 
In children howeicr the use of cociinc is 
considered unsafe 

Tcchmc oj Introduction — ^The patient 
siiould be m the dorsalh recumbent j option 
with the head nnd shoulders extending be 
\ond the end of the table The head is sup 
ported by the left hand of an assistant who 
IS sealed at the patunt s right with his right 
hand the assistant holds the mouth gag m 
the left angle of the patient s mouth The 
shoulders are supported ba a second assist 
ant The operator exposes the hr\nx with 
the direct larMigoscope held in the left 
hand with his right hand he then introduces 
the tip of the bronchoscope through the 
larangoscope into the trachea (Fig 45‘>) 
The lar\ngoscope is remo\cd and bronchos 
cop\ is done It is not within the scope of 
this article to discuss the detailed technic 
of the sarious procedures nuohed 
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NEOPLASMS or THE L ART NX 
Neoplasms of the lartnxmat senousU in 
terfere with the voice and the aira n\ and 
ba extension compromise the adjacent \jlal 
striictiires The thief turners ari<t on or near 
tpilhclnl surfaces uudcrlsing and support 
me tissues contribute rclatnch fewer and 
less serious new f,ro\(hs 

MAUGNANT TUMORS 
I Carcinoma is of outslatiduif, impor 
tance The intrinsic form usualh nd\irh es 
its presence ba holr«Lnes^ tint «ho»d 1 lead 
to Its diagnosis carK enough to be curable 
m o\er 8» per cent of cases with a service 


bOo 

able voice and a naturd nttwav Mlmi neg 
lected overlooked or ttmporirtd with tar 
cinonta of the hrjnx produces one of the 
most desperate end states to be seen in 
med/cine 

Etiology — No specific agents have been 
implicated as important factors i genera) 
pr^isposition plus some local irrit ition is 
fivored here ns elsewhere as the cause of 
cancer Hot drinks and hot foods have some 
presumptive evidence for their role m jiost 
cricoid cancer Smoking which has a rather 
definite place m the development of lingual 
and oral cancer seems also to be of some 
importance here 

Affe — 3Tost patients with cancer of the 
larvnx are past fiftv scars of age The dis 
case rarclj occurs before fortv hut cases 
have been reported in the second decade of 
life 

Sex — Tien are most commonlj attacked 
aUhout,h poslcncoid carcinomi occurs mud 
more often m women and at the t irlier aj,c 
of Ihirlv or fortv vcirs 

Pathotog> —n Intralaryngcal carcinomn 
niav be divided after Ilnulnnl into four 
groups which differ from each other m their 
origin location svmploms rihtUL nnlij, 
vanc} prognosis nnd treatment 

1 Cord 1 ! tumors comprise tl c largest 
percentage of larvngeal carcinomas and of 
for the most favorable outlook The middle 
or anterior third is most often attacked 1 1 e 
lesion mnv be papillomatous fungating 
nodular or ulcerating with varviiif, dt^ries 
<}/ efex (KT Si'noe 

arise from flit pavement tpilluhum tin 
inijoritv are of relatiteJv mature squamous 
cell tvpc and of low t^^adc mdi^naucv 
llioiigh the anaplastic cell tvpo occurs in a 
sin ill pirccntagc of cases The neoplasm ma\ 
extend above the surface or Ixncath the 
mucosa or it mav dccplv mfiltr ite the cord 
and adjacent structures It grows slowlv nnd 
spreads late because of two fictors ot e is 
the mature cdl tvpc and the other the scant 
Ivmphatics with few amstomo (S and Jim 
ilrvl draiiingc of the temlmous ct rd slniolurc 
and adjacent larviix In tune one or botli 
cords mav become mfiltnled an 1 fixid an 1 
cancer cells imv spread btvond the cord 
region where Ihcir growth is much more 
rapid rcsidting m a rulldess attack on ulja 
cent structures Tl e cartilages unv beconu 
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eroded the larynr filled and the airwaj 
blocked The ccraical glands become in 
\ol\cd first as separate hard nodules later 
as large fixed and e^en ulcerated and bleed 
mg masses Spread postenorh in\oUes the 
larjnx and the esophagus and oaerruns the 
nm of the glottis into the h\pophar\nx ob 
slructing the esophagus The great \esscls 
of the neck or their important branches max 
be in\ol\ed Distant or general melaslases 
are rareh important before the terminal 
stage 

2 Subglottic carcinomas arc relatncK 
common are usualh mature celled radiore 
sislnnt and well adxanced when diagnosc<l 
and are best treated bx larxngectomx or 
hcmilarx ngectomx 

3 Cancer of the false cords or xcstibiilc 
is more often cmbrjonal m txpe and in 
\asi\e. It earlj extends bexond tlie larxnx 
and it responds fairlv well to irradiation 

4 Cancer of the xontricle of Arorgagni is 
rare It usualK is of hornifxing cell txpe in 
filtrating and radioresistant and is best 
treated bx larxngectomx 

b /'xtrmsic carcinoma of the larxnx 
arises from the epiglottis the arvtcnoids or 
arx epiglottic folds or the upper or posterior 
surface of the cricoid or occurs as an cxlcn 
Sion bexond the larxnx of a primanix intrm 
SIC groxxlh "Manx of these haxe the essential 
character of tumors of the orophnrxnx 
Thex arc much more malignant in txpe ns 
a rule of anaplastic or transitional cells 
thex extend rapullx locallx and gne carlx 
metastases to the regional Ixanph glands 
The airxxax and cord> are inxolxcd later 
the food passages earlier than in the m 
tnnsic group and in time the growth mas 
fill the larxnx lower pharxnx and upper 
esophagus and max fix the glands and ilccp 
structures of the neck in one indiiratcil 
exon cxtcrnallx ulcerating mass 

Symptoms first arise from interference 
xxith the xoicc and respiration espcciallx in 
the intrinsic form I^ter thex arc due to in 
xolxemenl of the esophagus and the second 
arx cffccls of ulceration infection and re 
gional nerxe inxoixcmcnt lloarseness is 
earlx in intrinsic cancer and persistent be 
coming progrcssixclx worse It is a warning 
not to be Ignored while the condition is xet 
curable Vocal fatigue and poor xoicc con 
trol precede or accompanx hoarseness and 


rest max temporanlj lessen the dxsphonia 
Subglottic lesions max for a time onlx tnnf 
fle the xoice and in primanlv cxtnntir 
forms xoice changes max be quite late 
Dt/spnea is a relatix elx late sx mplom hut all 
too commonlx is the first sxmptom leading 
the patient to seek medical attention It 
max progress graduallx but there max )>c 
acute respiratorx difiicultx due In a super 
imposed infection or edema Djspnca ma} 
he distressing and trachcotomj x\ill be re- 
quired in ndxanced cases Dj/sjykagia occurs 
laic and onlx in extrinsic forms It arises 
from obstruction or fixation of the csoph 
agtis and is most marked m the jwstcncoil 
forms Discomfort max conic carlj and 
there max be a feeling of sticking or a sense 
of a foreign bodx, but real pain i« late 
rareix occurs m intrinsic forms and is caused 
bx ulceration infection or nerxe inxoixc- 
mcnt Not mfreqiicntlx it is referred toward 
the car of the afTtcled side Cotifjh max- w 
cur from reflex irritation I atcr il is due to 
esophageal obstruction xxith oxerfloxx’ of sa 
bxa or food into the respiratorx tract 
Sxmptoms of an ndxanced stage arc pal 
pabic cervical glands cachexia loss of 
xxcighl fetor ons hcmorrhagi, and «cp«is 
Diagnosis should not be difficult when 
the condition is once suspected Ollier 
causes of hoarseness espcciallx should be 
nilcil out Examination bx larxngeal mirror 
or bx direct larxTigoscopx shows an iinexcn 
cord xvith a graxish rough nodular or 
dimpled surface or a papillomatous or infil 
Irating mass xxith the cord hgsing or fixr<f 
if the disease is ndxanced Diop x should lx* 
performed under direct larxiigo ropx h«t 
onlx when lioth tlie surgeon and the patient 
arc prepared for the operatixi procedure 
which max necessarily follow Tlie impnr 
tance of a correct diagnosis far otilwtirl' 
the possible dangers of this procedure 
Carcinoma must be difTcrentiate*! fmm 
chronic larxngilis and htiiign liimor> and 
espcciallx from tuherciilo i« and sx|!i'l‘x 
with xrhich it may cocxi>l Kenign tumor 
do not infiltrate rareix fix ulcerate mb 
late if at all and run a simple course 
croscopio examination max ho neci-' arx to 
determine their txqie Inflimmalon le*ioi< 
are usually not focal but di/Tuse arc as‘ivi 
ated xvith sinus plmrvngea! or sxsteniic « c 
case and improxe under rest and propfT 
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treatment Tubcrculo'sis -is n rule produces 
catarrhal thickening of the cords or shallow 
ulcerations and papillarj hjperlropha m 
the nilerarvtenotd space rarelj involved in 
cancer and characteristic rounded or pm 
form si\ellings over the cartilages Tlie le 
sions are usually pale The condition may 
be painful and is associated with active pul 
nionarj disease S^Tihilitic lesions are rarely 
sharply localized are h\perplastic or ulcer 
ated and are darker Thej gi\c positue 
scrum tests and quickly respond to specific 
thLrap\ e&pccnlU iodides Leukoplakia of 
the hrynv is usually a diffuse grayish thick 
oiing o\erl\ing the cords which occasion 
alh can be differentiated only microscopic 
alls Sometimes it is a precursor of cancer 

Treatment — Peroral removal of a very 
small gronth uith direct hnngoscopy or 
suspension can be accomplished with slight 
hazard and no important mutilation of the 
\ocal apparatus Microscopic study how 
e^er indicates that an intrinsic growth ina\ 
infillnto 0 75 cm beyond its apparent l>or 
dcr and usually no less than that area of 
grossly healths tissue should he removed 
For that reason peroral removal is not gen 
orally considered to prov ide adequate 
snfctv 

Lart/ngofisaure is the nearlv ideal treat 
ment in proper cases as it irill effect a cure 
in over 85 per cent with a natural airway 
and a usable voice It should be performed 
in early intrinsic cases usually involving 
one cord nwav from its posterior border and 
without marked’ ffantion The writer be 
lieves with St Clair Thomson that its indi 
cations should be widened at the expense of 
somewhat greater safetv because when it is 
siitccssftil it leaves the patient a nearlv nor 
mal person for whom life may still hold full 
zest The same can hardiv be said for larym 
gectomy Even growths with some fixation 
or involving the anterior commissure or 
partially subglottic may be so treated with 
reasonable hope of success if chnicallv and 
histologically of low grade malignancy 

The technic is simple and the operative 
mortality below 1 per cent A midlme in 
ciston IS made from the hxoid bone nearly 
to the sternum through skm and fa«cia and 
so encounters no important bleeding \ low 
tracheotomy is usuallv done and the larynx 
is entered exactly in the midlinc The wing 


of the thyroid cartilage on the affected side 
IS separated from its perichondrium and re 
moved or it may be left with only the me 
dial perichondrium separated The affected 
soft tissues medial to the cartilage includ 
mg cord and ventricular band as far back as 
the arytenoid cartilage are resected CIo 
sure mav be partial or complete A feeding 
tube mav be required though freqiientlv it 
IS not necessary and the tracheotomy tube 
may be removed at once or after a few days 
Larijngectomij is more likeh to eradicate 
malignant disease than the simpler opera 
lions A bmitwl number of surgeons have 
developed a tcchnic that in selected senes 
lias reduced the operative mortahtv to 1 per 
cent and has given 74 per cent of five vear 
cures The patient after operation must 
breathe tlirougli a tracheal neck fistula or a 
lube is subject to the added danger of res 
piratory disease and finds Iicavv labor dif 
ficuU Often the patient learns to produce a 
useful buccal or pharvngcal voice or tnnv do 
salisfactonly with an artificial mecln^I^m 
Briefly the tcchnic of operation is as fol 
lows The skm am? superficial fascia are 
divided in the midltne The anterior strap 
muscles are pushed aside or divided the 
larvnx is complclelv skeletonized and is di 
vidcvl intact from the trachea pharvnx and 
esophagus and tlic defect is closed m lavcrs 
Great care is taken to prevent aspiration 
into the trachea and abundant drainage is 
provided The tracheal stump is united to 
the skin A feeding tube is left in tlie esoph 
agU5 for one or two weeks i^rclicuJbiis iiVer 
care and continuous nursing attention arC 
required The operation and after-care have 
been much simplified by leaving the strap 
muscles in place removang the cartilage 
after elevation of the perichondrium and 
leaving the mucosa on the posterior wall of 
the cricoid This gives miicli easier closure 
usuallv without leakage or mftction and a 
smoother convalescence 

Irradiaiton lias been again advocated on 
the basis of improvetl tcchnic which may 
allow its administration without injury to 
Uie cartilages It may be given by high volt 
age roentgen ray well filtered and at a dis 
tance m frequently repealed small doses 
(Coutard) or by using similarK large 
amounts of well filtered radium (Berven), 
or by direct implantation of radium or ra- 
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don seeds after resection of cartilage The 
best statistics of fi\e jear cures these 
methods are under SO per cent and it does 
not seem justifiable to the OTiler to so treat 
intrinsic carcinoma of the cords suitable for 
laryngofissure Eicn larjngectomj seems 
preferable unless the growth has extended 
beyond the larjnx or unless other condi 
tions like age diabetes or tuberculosis 
make operation hazardous or seriously re 
duce the patient s expectancy 

H Sarcoma occurs rarelj in the larynx 
though prcMOUslj it «as diagnosed with rel 
ative frequenc 5 probably as a result of 
error m histologic interpretation In the 
larynx sarcoma occurs in the more benign 
t>pes especiallv fibrosarcoma It also oc 
curs m later age groups than sarcoma else 
where and rarelj metastasizes Operatuo 
remo\al nhich follows that outlined for 
carcinoma should be xelalivclj radical and 
has been quite successful 

BENIGN TUMORS 

Benign tumors of the larjnx usualK haCe 
an important effect on the \oice and may 
senouslj interfere with breathing Nearh 
always thev require destruction or reraosal 

Palhologt —These tumors do not infil 
tratc the deeper structures or gi\e local or 
distant metastases 

A Popjflomas are perhaps the most im 
porlant Two tj-pes occur 

1 In adults they occur as single or multi 
pie fibrous growths cohered with piled up 
ryuthclumj xind Jvi.Dearinjr as ^gra> isb rou^h 
rounded wart like or e\en pedunculated 
masses The% spring from the cords or anj 
part of the larjnx and tend to recur rc 
peatedlj 

2 Papillomas m children somewhat re- 
semble common warts in their histolog\ 
tendencj to recurrence auto inoculabdilj 
and tendency to spontaneous disappear 
ance Thej occur as numerous single or 
branching masses of piled up epithelium 
with a moderate fibrous stroma springing 
from the cords or anj part of the larjnx 
trachea bronchi or even the margins of a 
tracheotom\ wound Thej maj occur as 
scattered growths or maj completelj fill the 
larjnx as a gra\i«h grape like mass 

B Ollier benign tumors include angiomas 
which may be globular or pedunculated 


They usuallj mclude much fibrous stroma 
and usually remain small Fibromas are 
small soft smooth and red and usualli 
arise from the cords Some of these arise 
from granulomatous organization of hemal 
omas which occur chioflj as a result of \ocal 
trauma Lymphomas maj be benign and 
non recurring but ma% be associated wilh a 
general IjTnphomatosis Adenomas or cyst 
‘\denomas mnj teach a considerable size m 
the brjTix Myxomas Itpomas chondromas 
osteomas and neurofibromas occur rarely 
Congenital casts are to be thought of in as 
pha'xia of the newborn Aberrant thsTOid 
tissue does occur but is rare in the larynx. 
Hematomas tophi nmsloid masses ami 
edematous polj pi may simulate tumors 
Singers nodes and contact ulcer granula 
tions arc reactions to local trauma 

Symptoms — First there is vocal disturb- 
ance with earlj huskiness an unstable 
xoice easy faligabilitj increasing hoarse* 
ness or e\en aphonia Croupmess and cough 
are likely to be present with acute mfec 
tions of the upper respiralorv tract Disj) 
nea ma% occur as a late simptom of o! 
slruction and mnj be of acute onset is i 
result of edema or infection If arising cl c- 
where m the hrjnx than from the cords i 
benign tumor may attain a pelalnely large 
size without sxTnptoms 

Diagnosis is made on the basis o! the 
symptoms with the tj^ucal appeamn^’^ 
mirror examination or b\ direct larjngo" 
cops Microscopic examination of lissiie re 
mosed b.\ forcqns mas be necessary for Ih 
final diagnosis Benign tumors of the larsTix 
arc to be differentiated from each oilier 
from carcinoma and from chrome inflammi 
lions especialls tuberculosis and sjpliih^ 
Again the microscope mas be necessarv for 
the final decision 

Frognosis — ■'Usualls these tumors aK 
not dangerous to life if properls treated 
Some as for instance papillomas may Icai 
to death by asphsAia and the remosal o 
others mas seriousis affect the 'Oiec or ka 
to laryngeal stenosis . 

Treatment of benign tumors of me 
larjTix should usualls be surgical remosa 
bs snares or forceps u«cd under gm ance 
of a laryngeal mirror or bs direct lars ngos 
cops Rarelv is larsnigof ssure require! 
radiation is the treatment of choice o J 
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phomas ind possiblj* of some papilfomas 
Dmtbermj if used \sith great caution maj 
be \aluable fii ativ case great care is neces 
sarj not to injure the cords or cncoarylen 
Old articulation Papillomas should be re 
mo%ed from the intact cords sMth cutting or 
cup forceps roreU with punch forceps Very 
careful surgical dialhcrmj tends to preacnl 
recurrence though it mav casilj injure the 
\ocaI cords In children radium m small 
amounts has been ad^ocatcd for papillomas 
though its use has led to adhesions and sten 
osis Roentgen ray likewise has been used in 
small doses well filtered Se-v hormone Iher 
apj sometimes produces striking remissions 
Ultimate spontaneous reco\erj m children 


IS the rule so that measures radical enough 
to injure the airw a j or a oicc should not be 
emplojed Tracheotomy should not be de 
lajed nhen dj«pnca begins \vath papillomas 
m a child as asphyna maj quicklv super 
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ANOaiALIES AND INFECTIONS 
OF THE BREAST 

The class of animals called mammaha is distin- 
guished by Uie DOunshmeDl of the young by milk 
secreted by the breast In human beings this organ 
especially in the female reaches a high degree of dif 
ferentiation and is subject to extreme phjsiologic van 
ations and man^ important diseases of surgical interest 
Tor a clear understanding of these certain anatomical 
and phjsiologic facts are necessary 

The breast is erabryologically closelj related to the 
sneat glands and the differentiibon from these is not 
so great but that certain epithelial tumors of the 
breasts have similar histolopc characlenstics In par 
ticular the reseinbbnce to the apoenne glimls of the 
axilla is of signiGcancc in the denialion of the breast 

The first indication of the development of the breast 
IS the appearance of the milk ndge n bilateral thick 
ening of the epidermis extending from llie anterior 
fold of the axilla doa-nirard on the ventral surface of 
the thorax and nbdoinen as far as the groin Hits u 
largely a proliferation of the cells of the conum srhich 
undergoes a process of nrxlulation indicating the future 
sites of the bre*><t In certain of the mammalia these 
nodosities are multiple but in man a single one occurs 
on each side in the thoracic region the remainder of 
the onlage disappearing The epithelial thickening 
which makes up the nodule dips into the Issues be- 
neath Uie skin and at about the eighth month of fetal 
life undergoes a central necrosis thus establishing the 
lumina of the milk duct <tt birth (he nippfe is not 
usually present but the mouths of the pnmilne ducts 
are seen m a dimple or cleft nhich is extruded to form 
on elementan nipple dunng Uie first month of life 

The mpple and pnmary ducts remain m this phase 
liviXst biKWAwa!. sjUsoMUXiaia (.Vr. vessial 

differentiation is accomplished in adolescence Esen 
then the gronth of the breast is largely a secondary 
sexual cliaractenstic for although the ducts develop 
proportionately the bulk of (he breast is made op of 
fat anil fibrous (issue The formation of nrmi and the 
conversion of the breast into a secretory organ await 
for the most part the hormonal stimulation associated 
with the processes of reproduebon 

Gross Anatomy — The breast of the adult male 
unafTecled by the secondary sexual difTerrntiabon re- 
mains as a vestigial structure and is of little signifi- 
cance On the other hand the female breast is a highly 
differentiated organ and its anatomy is of great im- 
portance Its general appearance and location srarretv 
neeil drs< option but its intrinsic stnirture ami its 
relvboaship to a Ijoming tissues must be further con 
sidered It lies slung between the deep and superficial 
fascia and the fibrous septa traversing the glaml be- 
tiveen these two lavers are known as Coopier’s Kga- 
ments They not only serve to ilividc the breast into 
lobes or compartments but, inasmueb as the superficial 
layer of fascia is inbmalely attached to the skm over 


lying the breast, they also focalize nnd guide ifisease 
processes m such a fashion that the changes in the 
skin are often of the greatest significance Moreover 
the nervous, vascular and most iniporbint of all lym- 
phatic distributions of the breast follow these fasnal 
planes while the specific secretory components of the 
breast he enelosed within these compartments The 
pectoral fascia is a rather dense ronnecbve tissue 
structure overljang the muscular and bony componeiili 
of the thoracic walls and conbguous with the similar 
byer bevond the site of the breast It serves as a 
limibng membrane between the breast and the under 
lying structures but is penetrated bv and rarnes with 
it various contributory structures In the breast notablv 
■he lymphatic apparatiu The drainage from this ii 
for the most part through the nodes in the axilla, al 
though flow to the lymph vessels withm the thorax 
and in fact in all directions w nnl mconsidemble 

Microscopic Anatomy^Finer obserrstion of the 
breast shows it to be an alveolar gland made up of 
15 or SO lobes each with its duct enlarging into a 
lacuna as tl approaches the nipple and opening at the 
apex of these structures bv multiple pores The main 
ducts in the nipple are lined xnlh a squamous type nf 
epitbelinro which passes over as one follows IhroB'h 
deeper into that of a cyEndncal tvpe imtll when the 
acim are reached a more nilmdal epilhehum u founl 
lying in two Invers These tire seated on a iseinhnna 
propna anil surrounded bv connective tissue lelatfll 
more closely to the epithelial structures than to the 
supporting fibrous framework 

Anatomical Variations. — The anatow 
icil \arnlions are those of dcfictcncj or 
cess and imv include the breast or mpple 

Complete absence of the breast and nip- 
ple IS a rare condition freqiicntlv associated 
xnth an agenesis of the pectoral mu-cles In 
those unusual persons with a dot elopmcnlal 
lack of sweat ghnds, the breists ins> hke 
wise be absent Rarely, the breast miy 
present without an\ suggestion of a nipple 
although a retarded or imperfect doelop- 
rnont of the latter is fairlv common Such 
congenital variations m the size and form of 
the nipple are the flit bivalvtilar or split 
and the buried nipple Those are of «ignifi* 
cinco onlv as they interfere with mir«in2 or 
lead to confusion in the dngnosis of if 
quired disease 

Accessory Breast. — The acce««orv. fui ' 
developed brevst with nipple which is cip* 
able of hctation is well known nnd forms s 
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chapter jn all collecljons of mcflical ciirio?* 
ties This aiiomnlj maj be multiple with a 
senes of breasts as m the sow but is more 
customarilv a bilateral 'iccessor^ breast just 
abo\e or below the normal one \Mienc\or 
It )s present with but the rarest ctceplion 
it IS located along the enibrjonic niilk ridge 
Much more frequent indeed a common 
anomalj if looked for is the nccessorj 
nipple unacconipinicd by an^ disctrniblt 
breast tissue and manj times scarcely more 
thin 1 small Ihickcntd and pigmented area 
in the skm These variations arc of no sig 
nificance other than psjchic but this in it 
self maj justifj removal There is no c\i 
dcnce that the supernumerary breast is aiiv 
more likely to be tin. site of neoplasm than 
is the usual form 

The alierrant breast is a somewhat differ 
cnl mittcr It occurs m the axilla usually 
directly contiguous to the upper and outer 
margin of the normal breast and on cursors 
cNammation mav bt rcadilv mistaken for a 
lipomn It IS more commonly discovered at 
lactation when it responds as docs the nor 
mally placed organ It stems although this 
IS n matter of clinical impression ralhtr than 
of statistical evidence particuhriy liable to 
carcinoma and on the slightest suspicion 
should be removed 

Another tvpc of aberrant mammirv (is 
sue which closelv associates the breast with 
the sweat gland is the cutaneous gland of 
the axilla Hus apparcnllv a difTcrcntinlion 
from the apocrine glands prc«ent there re 
spends by proliferation and <5ccrction at tlit 
ousel of lactation conlinuts in (his state for 
about a Week and in another week is again 
quiescent 

Functional Variations — The functional 
varntions of the breast may be divided 
roughly into three categories the boundar 
los of which are not sharply defined and 
which at limes mav occur more or less si 
multancouslj These are the growth of the 
breast accompanvitig Iht development of 
secondary sexual clnrictcristics the changes 
involved in the menstrual cvcle and the 
mobilization for lactation \l! three of these 
attn itics arc determined b\ hormonal slim 
Illation or perhaps bv a shift in hormonal 
balance the pitmt irv and the ovarian or 
tcsliculir hormoius being cIikAv toncirned 

The strucliiris m the breast which arc 


sn 

played on by these hormones are the epi 
thilium of the ducts and acim and no less 
important, the periductal iiid pennemar 
connective tissue 

The difTcrtntialion of the female breast is 
nccompbshtd ns far ns mass is concerned 
largely by an increase of fat and supporting 
fibrous tissue for winch mlcrnal secretions 
of the anterior pituitary arc responsible lo 
tins must be added however an increase m 
the branching and length of the ducts and a 
striking proliferation in the periductal con 
ncctive ti sue that the breast becomes 
skeletonized ns it were for its future fimc 
lion of laclition This phase of the j,rowth 



JFjif 453 — T] c “m Ik 1 np nJonff wJ rh ntwrsojy 
brrasl^ nn 1 nipplta ot-cur (Mfrkcl Topo^fraj 1 sd e 
AmIoruc ) 

1$ probabh induced bv the estrogenic sub 
stance 

Vilh the cslnblishmcivt of nun‘«lniation 
a rhvthmic change occurs in tie breast ns 
is the ease with the endometrium and prob 
iblv ns a result of the ‘‘amc hormones T he 
precise del ids of thi' arc not wtll known 
but in mans instances there is Mibjt'clivc 
discomfort a sense of fulinc s at or jtisl 
anted iting nunstfimlion and m some in 
stances a slight di charge from the nipple 
llartlv this inav be bloodv the *o-ealltd vi 
carious ininslru ilion although jl is far <.afi r 
to assume that such a discharge arises from 
a ductal papilloma irislofop.icanv (he acti 
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\ation IS marked bj i proliferition of due 
til epithelium and of the periductal con 
necti\e tissue and with the pas^inR of the 
estriis these return to a resting phacc ^^hcn 
this periodic stimulation comes to an tnd 
nith the menopause the specific structures 
of the breast undergo a fairh complete m 
\oIution so that nothing remains but the 
dilated ducts a minimum of periductal lis 
sue and an atrophic supporting stniclure 
making up the senile breast 

^licn the OMim is fertilized and becomes 
implanted the breast continues on into a 
de\elopmcnt preparator\ for lactation The 
ducts branch and extend more deepla and 
at their terminations acini de\eIop while 
the periductal and periacmar connectue lis 
sues undergo marked hs-perplasia The 
breast increases in size as a result of these 
acliMties becomes more aasciilar and with 
the termination of the pregnanes under the 
influence of an anterior pitiiitars hormone 
(prolactin) starts producing milk With 
the cessation of nursing the gland under 
goes insolution to a resting stage and with 
the recurrence of the estrus c\clc again 
takes up its menstrual rlnthm 
Functional Aberrations — Directh after 
birth the breast of the infant shows rapiil 
growth with extrusion of the nipple and it 
IS not at all uncommon probabtr under the 
influence of the prolactin of the mother for 
the breast in a few dass to secrete a small 
amount of so called witches’ milk This tur 
gidit\ of the breast and discharge are somt 
times mistaken for infection but this is 
rarelj the case and with the passage of a 
few dajs the phenomenon subsides 

Likewise at the time of puberta fullness 
of the breast and the presence of small 
amounts of milk are occasionalK noted 
Tins condition maa be obscraed in the male 
or female Thi'. is again probabla the result 
of a disturbance of the balance between e« 
trogenic substance and prolactin 
In the male the enlargement of the breast 
maa persist or eacn increase a condition 
called gi/necomastia It is discoaered at all 
ages but not rarelv in routine examinations 
of male students of the college age It is us 
ualh bilateral but to some degree maa be 
unilateral There is frequentla di<=comfort or 
eacn sticking painful sensations On in 
spcction a mmialiire breast and nippk are 


apparent and a small elastic disk of breast 
tissue ma^ be felt Microscopic examinalion 
shows ductal but not acinar proliferation 
and increase of periductal fibrous tissue Oc 
casionalla there are small casts and tin 
avholc appearance resembles in a minor <lc 
gree castic disease of the breast of the fe 
male At other times the appearance is that 
of the normal breast of the female child 
Ganecomastra is oceasionalh a'socnfcd 
with anomalies of the genital apparatus or 
endocrine disorders There is no correlation 
of this condition with malignant disease 

In the female a continued stimulation In 
estrogenic substance of the growth of the 
breasts leads at times to Sirgmal h\pcr 
troplia which m extreme instances forms 
one of the curiosities of growth The breasts 
maa be trula enormous so much so as to !«• 
not onla a source of embarrassment to the 
patient but an actual physical handicap 
This aberration usually ma olres both breasts 
and in fact unilateral hapcrtropln «houM 
lead one to suspect a massiae hpomn nr 
fibroadenoma of the breast 

Microscopic examination shows a true ha 
pcrlrophv of the breast arilh the periductal 
fibrous haperplasia predominating and the 
ihicls themsclaes being relatiaelv incon«pic 
uous There is a high incidence of fihro 
adenoma in airginal h\-pertropha and 
growrlh js particnlarK rapid at pubertvan! 
during pregnanca Vs has been pointed out 
rccentia there is considerable probahilita 
that ganecomaslia airgmal haperlrophvacd 
fibroadenoma are the result of excessive 
hormonal stimulation of the same tjTie the 
estrogenic substance that is concerned with 
the normal growth and differentiation of the 
breast 

Disturbances of Circulation and Inner 
xation — Very rareU does spontaneous / em 
orrliage info the breast occur and then ra 
conjunction with the iisiialh hvpercmie 
breast of menstruation or of lactation Aluch 
more common is bleeding from acsst ahead' 
present caused bx a papilloma or trauma 
A localized injurs mas lead to hemorrhaze 
into the breast and fat necrosis The imme 
diate result is frequenth overlookwl an«I 
the patient complains of a lump m the 
breast It is exceedingh ditncult if not im 
possible to distinguish this from cartinoma 
short of a biopsv and this should be done 
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^Miile mns-sivc necrosis or gangrene of Ihc 
breast has occiirrer! as a result of a general 
i/t(l streptococcal infection iinfortimaleh 
llu most common cause is that of hvpo 
<lcrmocf\sis of a ph\stologic or lijpertotnc 
saline solution Jirccih int > the breast Un 
tier tliCst circumstances the fibrous liga 
mcnls of the organ ser\L to confine the flunl 
until the pressure is sufficient to obJiteratt 
tin irtcrial supplj and a nnssne necrosis 
occurs 

Disturbance of the innerialion is confinnl 
to neuralgia of the breast, more commonU 
cillccl mastoclsnia \MuIe tins max benirut 
cli''ta«c of the nenes suppUmg sensation to 
tin breast or e\cn an hxslcrical manifcsia 
tion It is ilwaxs much safer to axonf such 
diaennsts and search for an organic lesion 
This wdl usuallv proxe to be a cvstic distasx 
of the lircasl m xxinch pain and discomfort 
an frequent svmploms 
Infiammalorx Diseases of the Breast — 
V common and painful affection of the nipple 
19 the fmttre xxlnch arises as i result of niirs 
mg Tins ib not nnh mij ort ml from the dis 
comfort insoKcd au<I the mtcrfcrencc miIIi 
suckling hut frequenth acts as a porld of 
mlrx forpsogcnicorganibrns thus leading to 
ib«cc8s of the breast The best prcientron is 
tleanlmcss before and during lactation and 
this IS best achieved bv washing with slcnh 
water «u(l painting with n dilute compound 
nneture of beiuom The use of strong anti 
siptics onU liad» to further damage uul 
wlitu the distomforl is great an artificial 
mppfc niav be used or m the extreme m 
staiuc nursing abamloned and the brtasl 
pump substituted for it \n iilct ration of tin 
nipple should suggest at onev either car 
ciuoma or the primarv sore of svphihs 
The areola is an area in which the «kin i'* 
thin ns parchment unattncluil to the iimUr 
King superficial fascia and contains tin 
large sebacc-ous glands of ’Montgomcrv 
i he arcol i is subject ns is the skin of llu 
nipple to what is commonK called eczema 
T his is not in nn\ luslaiu-t a sufficient diag 
uosis and all care must be CNcreiscsl in nrnv 
mg at the true elioJogv Such is pviilnrh 
the ease m this region because tt/enn is 
not an uncommon tnaiiiK station of an un 
dtrKing ductal tnremoma the socilUd 
Figtts distasc (see stction on I’lgets l>i-> 
ease) In other instances the caii<ati\t 
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agent quite unsuspcctinl and not obvious 
IS the itch mite of scabies and the pruritus 
and scrilcjimg lead to infccUan risjilt 
ing 111 an abscess King between the skm of 
the areola and the superficial fa«cia Such a 
localiztd infection mav a) o arise from infec 
tioii of the glands of 'Monlgomcrj I astlv 
buntlar excoriation and infection mnv Uad 
to an impetiginous eczema winch niav sprnd 
over the skm of the entire breast \notliir 
and vtrv common culniU'Oiis lesion a oei 
ited with the breast i mtrrtri..o wJiich oi 
curs in tliL fill I beiu itli tin. pindiilous 
Ireast pirlieulirK m a pitnnt who is not 
sirtiptilonsK (hut 



t r 4 1 — Tl e to ulion of t rwist nt «rrv -s a ^ul>- 
•MvJip bImpos* f rrl I U ( « f I rl r nJpfl 

fr t rrn rn olrsfTss r/ ntrr arr ^r itfinrrr* (-iffrr 
Mow J 

It IS not at all uncommon m the first Kw 
davs of ousel of lactation or at other tunes 
wlun the breast is not adeqtiitiK cnqitied 
for caking to occur V stgmciit or even a 
major portion of the hrea«f lit conus (tirf.id 
liainfid and tinder uul on jalpilion ft els 
denst and warm ns compared with llu sur 
rounding tissues There mnv he some fiver 
null leiikocv lo>is and thi iK)«sihihtv of n 1 < 
ginning absciss is at onci suggestid The 
mechanism is that of a stasis and curdling 
of the milk within tlic lobiilis of llu I rtasl 
and a mild iiinumnalorv nnclion 1\ ilh gm 
lie application of the breast pump siipjKirt 
of the bnasl with a firm bmihr nml icebaj,s 
for comfort the condition usualK recedes 
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^^d there is no impairment of the lactational 
function of the breast 
This condition is to be differentiated from 
abscess of the breast, which usually starts 
corneal hat later, * e toward the second 
month of nursing and is the result of a 
progcnic infection most frequently staph 
^lococcal through the lymphatics from a fis 
sured or excoriated nipple At times this in 
fection IS imposed on a stagnation of milk 
and the differential diagnosis is difhcult 
Pjogenic infection is indicated b\ a marked 
accentuation of the milder symptoms The 
breast or a sector of it is tense exerucial 
mgh tender and painful and quite hard to 
the touch until such time as cuppiiratton 
leads to fluctuation a late phenomenon The 
sastemic reaction is much sharper often 
starting with a chill and with a nse in tern 
perature to 104*“ or 105“ F Leukocytosis i» 
marked with the segmented forms predomi 
nant The final differential diagnosu must 
wait on localization of the procc<s with red 
ness and edema of the oierlnng <km and 
esen fluctuation In some respects the proc 
esa resembles a carbuncle of the neck in that 
the infection is first confined within the lob- 
ular fibrous compartments of the breast 
from which it ma\ reach the skin or if more 
deeply «cated ma\ penetrate mto other com 
partments and thus invoUc a major por 
tion of the breast before fluctuation is de- 
tectable Therefore fluctuation must be dili 
gentl' sought for and drainage established 
at once when it can be found 
Tc-t lh.i5 piiiyiose is important to make 
radial inci>ions outside the areolar region in 
order to a\oid diiidmg the larger ducts and 
posaibU causing a milk fistula It is equalh 
important to dram the region thoroughh 
with all liquefied areas opened up m such a 
fashion as to obtain dependent drainage \ 
through and through rubber-co\ tred dram 
from outside the areola traversing the ab 
scess radialU and emerging at the outer 
margin of the breast accomplishes the most 
with the least damage It is nece^earv to 
stop nursing enlireU even with the unaf 
fcctcd breast for the act of sucking would 
stimulate the flow of milk in the diseaseil 
breast also The breast pump should be gen 
tlv U'cd to remove the excess milk the 
breasts should be firmlj supported and an 
iccbag used 


“Chronic Cystic Mastitis”— It is cus 
ternary to consider under the chronic mfiam 
matorv diseases of the breast a condition 
which although clinicalh and palhologicaUr 
definite as far as its etiologv and it« rela 
lion to malignant disease are concerned lia> 
been and still is the subject of controversv 
It was first recognized as an entity br 
Asller Cooper but the notable studies of 
Reclus and Schimmelbusch focu ed alien 
lion on the condition Unfortunately almost 
without exception each investigator deviees 
a new name which serves rather to confu e 
than to clarifj the situation Probably the 
term ‘cvstic disease of the breast is «uf 
ficientK inchisiye and non committal to rep- 
resent the state of knowledge concerning the 
condition 

The more recent studies concerning tlie 
influence of the hormones on the growth and 
function of the breast have been conudereil 
briefly That they have some bearing on the 
eUologv of this disease can no longer lie 
questioned but the details of this action ere 
open to further elucidation Quite n«Kle from 
such hormonal interpretation it is koiown 
that the breast eoncomilantiv with the 
eslnis cvcle undergoes stimulation and re- 
gression This IS shown histologically bv hr 
pcrplasia of the periductal fibrous chments 
and the epithelium of the duets with bud ling 
and branching which if fertilization and im 
plantation of the ovum occur continues dur 
ing pregnanev until lactation supervenes at 
birth ^^llh the completion of menstruation 
the breast like the endometrium undcrgoc' 
involution and returns to n resting slice It 
requmes no considerable imagination to con 
ceive of this process as becoming exag^er 
alcd and unbalanced as happens m the ca-e 
of the endometrium leading to greater than 
normal activitj of cither the fibrous or the 
epithelial hyperplasia or both and likewise 
incomplete involution from tillier the cor 
mal or the exaggerated response In am 
case there may well result a fibrous over 
growth or an epithelial ov ergrow th or a com 
bmation of both The generalized ov ergrowth 
of the periductal fibrous tissue has b<‘en di 
cussed under virginal hvpcrtrophv and tin. 
localized overgrowth rc'^mblcs at least ihil 
seen in fibroadenoma Likewise the cpithc* 
lial hvptrplasia within the mcmhrim p™ 
pna surrounding the ducts mav 1 e genera 
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ized or localized and maj result m adeno 
matous collections of cells increase m ducts 
and acini and the formation of ejats of -sarj 
ing size ^^^len the disturbance of the normal 
process includes as it usually does both the 
fibrous and epithelial elements the picture 
becomes ertreraelj aanegated and it is not 
at all surpnsing that confusion of descrip- 
tion and interpretation results 
Tn the recognition of this disease the sub 
jeetue findings are much more prominent 
than thej are m malignant disease of the 
breast There is comnionlv a sticking pain 


but on examination one u«iiallj finds other 
eaidences of disease FrequentU there are 
other smaller nodules but they roav be 
grouped together m one area so that there 
seems to be a mass surrounded bv indura 
tion closelj simulating caremoma For 
tunatelj palpation of the entire breast more 
often rc\eals multiple nodules of Narjmg 
size or gi^e» a shottj ftel or beneath the 
areola there is the sensation of palpatmg a 
clump of worms Vgain the breast can be 
picked up as a thickened ind resilient disk 
the «>-called saucer breast Examination of 



Fg IW — n pertroph> hj-perroaturation desquamatoQ and ost format oa occumnp lo the duel ep IfieEam 
of tl c brwt n cj-sUc d st ixe ( \fter Chwtie and Cutler ) 


often referred to the shoulder or to the m 
side of the upper arm It is ob\ lou l\ a re- 
ferred tvpe of pain and it rareU ee\en xerj 
characteristic is its increa«e at ibout the 
time of menstruation the breasts at the 
same time becoming lender ^ isual inspec 
tion rarelj indicates anj abnormalilj al 
though a single large cjst maj at times 
cause obvious deformity 

Palpation usually reveals a greater degree 
of Iciidtrne'ss than accompanies other tii 
mors of the breast There is no intimate at 
tachment to tht skm and the breast it'clf is 
not fixed to the underlying tissues The pa 
tienl frequentiv complains of a single lump 


the opposite breast also reveals definite dis 
case in the majority of instances 

The differential diagnosis is that from 
benign and most important of ad malignant 
tumors In the former case there is much 
less likelihood of multiplicitv of lesions but 
the clinical di Unction of a fibroadenoma 
from a single evst is difHcult Trnnsillununa 
tion should in theory pass through a evst 
but not a solid tumor even as one would 
expect less resistance or even fluctuation in 
the evst In practice these distinctions are 
of little assistance except in tumors the size 
of a bird s egg or larger The same is true 
also of ixaminalion bv the soft roentgen ray 
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At times the simple. ob\ioiislj benign tu 
mor m'ly be ispirated with i fine needle m 
order to establish a preopcrati%e diagnosis 
but inasmuch as such a tumor should be re- 
mo\ed iirespcctixe of the findings this rna 
neuver is of but little practical \alue 

Much more important is the distinction of 
this disease from neoplasm particularly car 
cinoma Iniolvement of the skin retraction 
of the nipple fixation of the breast and other 
similar signs are indicate e of relativeli ad 
vanced disease Todas more patients ask for 
adnee when these characteristic signs are 
not present e\ en in cancer and consequentlj 
w hile the differential diagnosis becomes more 
difficult the respansibilit\ of the surgeon at 
\.\ie same \ime becomes gteaVes\ YfVien \beTe 
is a single dense nodule in the breast irre- 
spective of what mav be present otherwise 
the diagnosis of non malignant disease can 
not be made short of an exploration of the 
lesion ^^here no nodule is present andi both 
breasts are involved to some degree in uni 
form disease the diagnosis of benign disease 
maj be made with a cons dcrable degree of 
safetj 

The course of chronic cjstic mastitis is 
a slowly progressive one with little disabil 
ity aside from that of a subjective nature 
^ith the climacteric and the onset of senile 
involution the process subsides or remains 
quiescent ^Tiile the incidence of cancer m 
the breast «o involved is somewhat higher 
than that m the corresponding age groups 
this difference is not sufficient to justifj 
ablation on this basis alone However it is 
of the greatest importance that early car 
cinoma in the breast involved in a ‘chronic 
cjstic mastitis is difficult to discover and 
still more difficult to rule out Therefore it 
IS nccessarv to watch such breasts with 
greatest care and at the slightest susp cion 
to proceed at once in establishing the diag 
nosis bv exploration 

^^ere this possibilitj of confusion not 
present in manv instances the surgeon 
would adopt an expectant attitude As the 
situation frcqiicnllj occurs he will feci 
called on to carrj out an operative proce- 
dure In certain instances particularlj in 
middle aged patients a conservative mas 
Icctomj is indicated but even this causes a 
mutilation to be avoided if possible Fre- 
quenlh the local resection of a quadrant of 


the breast which is most intensiv elj diseased 
will «cttle the question of cancer m that 
area and where there is v discrete movable 
nodule the removal of this will (letermine 
Its character at once Certain it is however 
that the surgeon who carries out anv of 
these procedures with the primarv aim of 
ruling out cancer must be a competent gross 
pathologist who can diagnose the lesion at 
first hand with a reasonable degree of ccr 
taintv Likewise he should be sufficicnllv 
familiar with the microscopic appearance in 
the frozen section which should alwavs be 
available so that he m consultation with 
the pathologist mav arrive at once at a de 
cision as to whether or not a radical attack 
Css* vs wec.e.s.'y.ka.’Led 
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TUMORS OF THE BREAST 

The roamniBe are mod Red culaocoos glands In the 
male thev atrophr after b rth Id the female Ihev are 
dormant” unt I p bertv when tl ey hypertrophy bal 
atia n full fund onal development onlj at the eTKt rf 
pregnanca to fulfill iheir prime funcUtio — bcUl "i 
Regress on oemrs afler wean ng but ne\er lo the slab 
r* stiog prior to pregnanej Definite cycles of proFfe-s 
l on and regress on take phee « Ih m h menstru* 
ejcle, owng to lormonal influenees especially fm® 
the pi larj and ovanes \lrophy ensues afler l * 
menopause 

In a full females ll e breast Usaue proper is in 
form of a d sc surrounded bv Abroad pose lisw 
most siperfcial porlons are beneath the areolae 
menled eim lar areas in the center of wb cl ** 
nppJc Ffleen to twenty lad fern is 
in the n pple each w tli Is own cnFce I.afh be 
ous duct corresponds lo a lobule of brea^ 

artanccl ra I alb nlxiul the r ppb The bH fetous 
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lucts are cent nuous with smaller duels which subdi 
V <Je repffltwJIv toriti np fine tubules The litter end 
1 1 n llv in sacs or nc n In laclat on the cells of He 
aan underi?} Iransfomial on into m Ik-sccrcl ng cells 
The connective tissue i nmed atelj surround ng ll« 
smaller canahcul and ne ni s loose and relalivelj 
cellular It responds to hormonal nflucnces as doe* 
ll e breast epilhel im and undcrfiocs changes conenm 
lanlly witli the latter The s ae and roulour of tl c 
1 roast and the quant ly of breast tissue proper vary 
w del) n d fferent ind v duals corresponding to Ibe 
general const tut onal type 

Examination of the Patteni — When the 
femile breist is eximincd for neoplasm a 
definite routine should be followed The 
plnsician should never be ‘satisfied with 
r'tpid cursorv haphazard palpation Com 
pletc exposure of both breasts is nccessirj 
Pneh breast is first inspected while the pi 
licnt IS sitting upright or standing Alien 
lion IS focused upon the general contour ind 
appeirmce of the skin and nipple Search is 
mide for locihzed bulges or depressions 
The relative size of each breast is noted 
Pilpilion IS earned out bj- gentle grasping 
of different portions The patient is then re 
quested to he down upon her back ind in 
speclion again earned out The arm is fuliv 
abducted so that it is parillel to the side 
of the head with the forearm horizontal over 
the top of the head Pilp ilion is earned oul 
with the flattened hand pressing the breast 
against the ribs and moving il bickward 
and forward Palpation m a similar mmner 
is carried out upon Uic terminal portions of 
the pectoralis major muscle winch form the 
.TfflerMi'’ sA.'.'Jsrj fipJ/1 P.s}fAvt.W7 fhffr 

of the axilla is carried out bv pressure of the 
fingers directed against the mesial will of 
the axilla (ribs) and then forward onto the 
under surface of the terminal portion of the 
pectoralis major muscle and toward the 
nj i\ of the axilla Finally the hand is cupjwd 
niioiil the breast with moderate compres 
Sion m ortlcr to asccrlam whether or not 
nnv dischai^es can be expressed from the 
nipple 

Ihc female breast is a common site of 
ntoplasms both benign and malignant 
Wide the breast includes the skin and its 
appendages and faltv and fibrous tissue and 
therefore mav exhibit tumors of these tis 
sues onlj those tumors peculiar to the mnm 
marv gimd proper will be considered here 
These mnj be classified as follows 


Benign 

I Pibrondenoma 
II Pencnnal culnt fbroadenoma 
in Inlrncanarculnr fbroadenoma 
It Ad Roma 
\ Intrad clal pnp llomn 
VI Tvslosarcoma pbji/odcs 

Mabgnn t 

7 Carcinoma 
II Pigela carcinoma 
in Sarcoma 

BrVIGN TUMORS OP THE BREAST 
Fibroadenoma, Pericanalicular Pibro 
adenoma and Intracanalicuhr Pibro 
adenoma — Clmicallv these benign tumors 
maj be consiclererl logetlicr Tlicv are ob 



f g 4iG-»A l>en gn luntor ot 1/ I fci#l m H i case 
an intracanot ci hr f I ron Ici on a Tl o gran hr nppenr 
nnee oI ll e cut « rhcca ii due to small inlraca ntc Ur 
pop llorj project ons bole tbc color of tl e I mor m 
conlrast lo ibe norranl breast t isuc lielvfeen d vi Ic 1 
lafvcs 

served in females most frequently between 
the ages of twentv and forty five The tumor 
is usually not jnmfii! or lender on palpa 
lion although pain ml tenderness mav on 
occasion be present and often ti rcfirrcd to 
the shoulder axilla or arm especially in the 
immediate premenstrual period The com 
inon sites are in Iht breast bevond the 
areolae The tumor is ii'.inllv on the super 
field aspect of the disc of breast tissue and 
I ro luces a tirciim cril cd bul„o but it may 
also be dccplv cmbedclcil On palpation it is 
quite firm nnj ixliil it n stiff dnsticilv aji- 
pcars to be well encapsulatcil and seems 
quite mobile on tin surrovinding tissue tsjx 
ciallv when it is siijicrflcml tWien a finger 
IS prcsswl downward ujion the tumor it 
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readil\ mo\cs in one direction or the other 
^\hcn gripped between the thumb and in 
dex finger it mav readiK slip aw\\ from 
lietween tl c«e digits If tlie growth is deepl\ 
embedded in the breast its motiliU is often 
quite limited and m «ome instnncca nffords 
the impression of an infiltrating process 
These tumors are iisinlK single but ma\ be 


firm whitish roiindcrl or o\al masses «onic- 
limcs with rounded I iilges on one or «c\ 
eral aspects (Fig 45r) Because of tleir 
color and dcnsits lhe\ contrast rather 
sharpK with the surrounding graM«} softer 
breast tissue Thes arc casil\ cnuelealcil 
from the latter The fresh surfaces of the in 
tracanalicular fibroadenoma exliibil sn all 



Vs 457—11 tol< p<* appfaninor of anoo* brn cn I rra. t tumors X50 A F"! roadenoma DurO ••'J 
stroma have prorfcralrtl. cyiUe dilatation of the duets fl rmranaLcular rbroadenoroa ReLst «Ir 
rfrral on of slroma Canarcur show TtUe c-vsl c dlatatoo C Intreranarmlar fl roa tenoma Chaaclmrts 
conf-mrat ons of intrapanareular ptotrws /) Trti^ adonoma Proffcralon of luols and ann w tb no 
rfrral on of stroma Larsrr lad n rrntrr of srri on 


multiple in one or Ixith breasts the latter 
condition howeser is not common ^\hcn 
f rsl seen the growth saries from 1 to *1 cm 
m diameter but on rare oceas ons mas be 
consi leral 1% larger Grow th is slow and 
upon attaining 2 to *1 cm m diameter the 
tumor mas af ^)car to remain staliomn for 
sarsing iieriods Patients max Ik- under the 
impression that tliex xarx in sj/c 
Patfoloffy — Macroscopicallr thex are 


raisetl nodiilosities due to the intraennalifu 
lar processes 

The histologic characteristics are as fw 
lows (Fig 457) , 

\ rinRoxnrvoMA*? — Both the pcruhift^ 
conncctisc tissue and tic duct eptlelum 
haxo irohferated Tht ducts apfcar numrr 
oils shghth to mo fcralelx dihled an 1 jeon' 
or less umformlj distnbulcsl m the lei>‘e 
stroma 
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B pERICAVAUCtJl,.\R Fn?ROADEVOMA. — 
The periductal and periacinotis connective 
tissue appears to have proliferated more ex- 
tensively than the epithelial elements Indi- 
vidual canalicuU or small groups of these 
are surrounded by relatively wide zones of 
stroma, 

C. iNTRACANAUCUU^n FiBRO\DENOMA — 
There has been relatively greater prolifera- 
tion of connective tissue than of epithelial 
structures, and the former has pushed into 
tlie canalicuh, forming coarse indentations 
leading to dilatation of the canaliculi and 
almost complete obliteration of their tumina. 
Characteristic con6gurations are produced 

Some neoplasms may exhibit, in different 
areas, combinations of two or even all three 
of these histologic characteristics 

Treatment — The final diagnosis of any 
breast tumor cannot be made without his- 
tologic study. Therefore, if this is dcsire<l. 
cNCtsiou (which m these growths is just as 
easil.v performed biopsy*) is indicated In- 
deed, with the extensive anticancer propa- 
ganda among the laity in the past years, 
most patients readily accede to removal of a 
breast tumor when this is a minor proce- 
dure and will afford final confirmation of 
benignity. On the other hand, in the pres- 
ence of all the clinical signs that have been 
enumerated, it can hardly be stated that ex- 
cision of these tumors is mandatory. Trans- 
formation of them into carcinoma or sar- 
coma is so rare, if it ever does occur, that 
excision cannot be justified on the basis of 
ablation of a precancerous lesibn Anofficr 
reason for their removal is their progressive 
increase in size. Neoplasms that are tender 
or the cause of spontaneous p.un should be 
removed Wien the neoplasm is resected, re- 
currences usually do not occur if excision has 
been complete However, similar growths 
may appear later in the same breast near 
the site of the original growth or in the op- 
posite breast. 

True Adenoma. — ^This is a rare tumor It 
is composed of numerous, closely .applied 
ducts, canaliculi and acini, with relatively 
little stroma. These growths vary in size and 
> may be quite firm or soft and fleshy. Some 
of the recorded instances of true adenoma 
may in reality represent localized areas of 
hypertrophy rather than true neoplasms in 
that they were observed during pregnancy 


and histologically resemble normal breast 
tissue evolving toward the stage of l.sctation 
(Fig. 457, D). The nature of the tumor is 
appreciated only after excision and micro- 
scopic examination. 

Intraductal Papilloma. — ^Two types of 
intraductal p.ipilloina occur — the single Je 
sion and multiple growths. The solitary 
papilloma usually develops in or near the 
dilated (ampulla) portion of the terminal 
segment of the lactiferous duct It consists 
of a single basal stalk, of attachment from 
which numerous villous processes ari«e. the 
whole forming a rather compUx ‘slniclure 



JCjr A.VS — .ivf .Iavo* .tfU-WiliwAa) 
papiKuma m terminal j«rtitiu of laitiferoa^ ifucl TIic 
nipple is on llic opposite side of the spenmen ]usl 
over Uie depicted lesion 

(Figs 458. 459). These growths are covered 
with low to tall columnar epiUicHiim When 
the lesions are multiple they may arise from 
the smaller as well as the larger ducts and 
cause dilatation of them in the regions of 
their growth. A striking situation is the oc- 
currence of multiple lesions confined to one 
large duct and its tribul.'irics, whcTcas ducts 
of adjawnt lobes are free from the lesions. 
Wiere the papillomas arc multiple and situ- 
ated close to one another, their distal por- 
tions may* fuse, with formation of a complex 
intraductular lesion with multiple stalks of 
attachment (inultiradiculnr growths). 

Signi and Symptoms — IntradiicLa! papH- 
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lonias are observed most frcqucnlK m wo 
men bet^^cen tbirl\ fi^e and fift\ fi\ events 
of age The characteristic sign is a spontane 
ous hemorrhagic discharge from the nipple 
^^’hcn the breast is compres cd a drop of 
the discharge forms on the nipple and re- 
sembles the drop of blood resulting from 
the prick of a sharp instrument on Ihefinwcr 
or lobule of the ear as obtained for blood 
counts (Fig 460) Less frequently the dis 
charge is essentialh serous «ith traces of 
blood or it mas not be hemorrhagic at all 
The papilloma mas be palpal le as a rounded 
•>omesshat elastic nodiih u«uall\ beneath 


are benign but there is good c\idence that 
Ihes mas undergo malignant degeneration 
No information is asailable to indicate how 
long thc\ mav remain benign before under 
going malignant changes although they h3^^ 
been obsersed to remain benign for pro- 
longed periods Spontaneous disappearance 
of the growths has also been reported but 
this IS of such rants tint it should not Ir 
lonsidered in connection ^yllh treatment 
Treatment — \^hen the diagnosis is niadt 
excision IS indicated because of their possible 
precanceroiis nature Single papillomas aa 
excised localh with siirroiiiuhng tissue A\Ti(n 



the nipple or areola ’Multiple lesion« ina\ hi 
palpated as small i odiilcs in these areas and 
al o farther out in the breast away from 
the areola In unusual instances thev form 
masses larger than 1 cm in diameter On 
the other hand the tumors mas not be pal 
pable at all because of small size and set 
the hemorrhagic <h charge from the nipple 
lb rcguhrh present Intraductal papilloma 
IS in most instances confined to one breast 
but rarch ma\ be present in both breasts 
The single lesion is not painful or tender to 
palpation some discomfort ma\ be a soci 
ated with multi|)lc papillomas 
It IS pcncralh slated that these lesions 


tiles are multiple excision should he wi 1 
enough to encompass all of the lesions Re 
currences mas deselop indicating mcom 
plcte remosal of the original growths or dc- 
\elopment of new lesions in other ducts 
* Cystosarcoma PhvPodes ’ — Ull on 1 
the term csstosarcoma phjllodes suggest 
a malignant neoplasm these growths off 
licnign Thes arc not %ers common and an. 
usually obsersed in women between forte 
fisc and fifts fne scars of a"c Thes 
not uncommonly observed in soungersuf 
jecls Thes are clnracterizcel b% the forms 
tion of a xcr\ large mass that greatly di 
torts the breast On palpation thi tumor i* 
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a precanceroiis condition alUionsh certain 
forms in which considef'^W® inlraductal 
proliferation of cells (nd^nosis) is present 
maj pro\e to be evidence of actuilj of 
carcinogenic factors as vet uindenlified 
Over the a ears considerable experimental 
nork has been carried out breast cancer 



lig 461— Section throu 1 the breast of forlj Uo 
t)U ^\OInan sloing bmh «”>«* seaUtred svtiaW 
eysts an 1 n reeenlly b op^ eil carcinoma (T) T»o 
years pre\ oush a large cj st tn ^ •^P ralcd 

of Ntllov* doudv fin 1 No grosa «'»den« of tbe c\sl » 
present in the specimen 

in mice There are strains m which the fe 
males have a high incide^^c of breast can 
cer and strains of low 0^ no incidence of 
this tumor Oopliorcctom' m earlj life pre- 
vents normal maturation of the breast and 
in such nulimentarv glands carcinoma does 
not develop even though the animals arc 


of the high incidence strain Largo dows nf 
estrogens have hastened the de\elopinenl of 
breast cancer in susceptible females and 
even led to its development tn males of the 
high incidence strain A factor m the milk 
of high incidence strain has rccentiv heec 
discovered bv Bittner which plavs an im 
portant role in the development of breast 
cancer in mice If the newborn mice of a 
high incidence strain female arc immeilntclv 
removed from the mother and suckled bj a 
low incidence strain female the incidence of 
breast cancer m the females will be appreci 
abU rerluccd If the joung of low incidence 
strain are suckled In a lactating female of 
high incidence strain the number of car 
cinonias of the breast m the females will be 
apprcciabU increased The milk factor is not 
the onlv influence Ifovrever since an hc- 
reditarv predisposition to breast cancer alv) 
obtains 

Palholoffv — Carcinoma mav arise in am 
portion of the breast but seems to be more 
common in the upper outer quadrant* The 
growth is highlv infiltrative and spreads by 
direct extension within the ducts infiltra 
tion of the surrounding fittv li« uc and 
)>ermealion of the 1 \ mphalics Macroscopic 
allv the tumor tissue is dull grav and often 
semicartilaginous m appearance and con 
sislencv The cut surfaces are smooth and 
mottled grav and vellow Small cvslic «pacea 
with brownish or hemorrhagic fluid mav be 

present or thev may contain sebaceous like 
material Infiltration of the Iv mphalics and 
areoSar giv es nse *10 an 

reaction which results m contraction of the 
tissues toward the growth The terra *cit 
rhous and medullarv as applied to car 
emomas of the breast have come down from 
the older literature and are gro's de«cripl'on* 
signifjing the firm and more fleshj varie- 
ties of the neoplasms respeclivclv 

There is a wide varielv of histologic ivpc* 
which will not be discussed in detail here 
Thev correspond roughly to the gross *cu 
rhous or medullarj forms (Tig 4 f^) m that 
the former is characterized bv infiltration 
of tubules and cords of malicnant cells sur 
rounded by a dense fibrous tissue reaction 
and the latter bj large irregular mnsse* o 
epithelial cells with relalivelv little stroma 
and less fibrous tissue proliferation 

Melaslases from carcinoma of the brea* 
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nn\ occur enrl\ in the course of develop 
mtiit or ina\ nol take pi ice until the process 
his heconie well ndianced iociHj In >oimR 
subjects inetastiscs occur earlier and art 
more widespread linn in older patients 
Thc\ are both Kmphogenous and hema 
togenous The first metastases are hm 
phogenous ind are iisualh to the aaillan 
Hmph nodes the iiifraclaxicular and supra 
clanrulir nodes are subscqucnlh in\oKc<l 
Howeier where the process arises deepK 
within the breast and near iJic pectoral mils 
cle spread into the Ijmphatics of Iht chest 
w dl and \ia these to the «!ubplcural spaces^ 
mediastinum and eacn into the abdominal 
subpcritoiical space and abdominal \isccra 
mai occur The latter tapes of metastascs 


8‘’3 

hmpJiogcuojis spread rather than hema 
togenous dis«eminalion which n the usual 
patlina} for this tape of metastascs 
Diagnosis — ^The tapical well established 
carcinoma of the breast presents such char 
actcristic features that the chiiical fin lings 
suffice for diat.no is (Fig 40J) act final con 
firmation b\ histologic examination should 
alaaajsbemadc Aspiration biops\ ba means 
of the proper sized needle or special deuces 
1ms pained favor in some quarters and in 
expert hands nppeirs to be satisfncfora 
espcciallv aahen the findings are positnc 
In the face of suggcsliac clinical oaidcnre 
for carcinoma ncgatiae aspiration biopsies 
shouhl not be accepted ns final V good j rnc 
licc IS to prepare the patient for miIk il op 



j~g Ifist lojhc sppi'ara ct of “rvhJ Ihrj 
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mav tkvciop cvtensiveh before there j5 ap 
preciabk invasion of the aNilIarj Kniph 
nodes From the mcdmstinaJ Ivmphatics 
spread niav occur into the thoracic duct and 
via llii-* chatintl into the left jugular and 
subclavian veins On the other hand perme- 
ation into the blood vascular sjstim also 
lakis place at the pnmarv <ite and b> this 
route mctnslases are carried into the lungs 
liver brain and c1«twhert 'Mctnslases from 
carcinoma of the 1 rcasl are fnqucntlj pris 
ent in the skcl Ion ami tluv mav exten 
sivelv involve the o M*ous svstem while vis 
coral metasta cs are few or not present at 
all Diffuse skcltlal itnolvemcnl of the re- 
gions ndjarcnl to the afftcled breast has 
sometimes been atlribiiled to direct massive 


trahon jKrform biop v b\ inci«ion into the 
SMspcct«l mass oblam in uh quite block of 
tissue or prcfcrablv itcjsc Iht tnlire mnss 
for froren stction nt 1 then do e the wound 
New mstruriKOts ntu pjoies an<l posmblv 
ntw drape and gowns arc obtainwl while 
lilt hi (ologic sttrdj IS in progress If the 
report is positive appropriate treatment 
then follows immwliatclv 

As staled prcvioudv when the clinical 
signs of breast cancir are obvious tl e out 
look for the piticiil is guarded Iho prog 
nosis IS much brighter following proper 
treatment when the cliiiHal diagno is of a 
small lesion is questionable and reliaiict 
upon biopsv findingM is necessary for final 
diagnosis 
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The clinical signs and sjmploms include 
the following 

1 I limp in the Breast A lump in the 
breast is bj far the most important flnding 
in cancer of the breast Its di«coaer\ is par 
ticularh important for the earK diagnosis 
The histori gnen ba the patient that the 
lump was accidcntalh diseo\crcd is a char 
aclcnslic feature of the clinical aspects of 
breast cancer In the earh stages the malig 
nant growth is not painful or lender The 
tumor is quite firm and because of its in 
filtratne growth the outlines are indefinite 
There is no encap illation and the breast 


3 Retraction of the Xipple IMiere the 
neoplasm is situated beneath the nipple or 
near it beneath the areola retraction of the 
nipple occurs as a result of infiltration of 
the subcutaneous liTuphalics and lactiferous 
ducts by the growth Retraction of the nip- 
ple ma\ be sufiicientli pronounced to afford 
the appearance of olesation of the mo t 
pendulous portions of the breast This clcia 
tion IS more casili apprcciaUd when com 
parison of the contour of the affected brea«t 
IS made with the unafTected opposite brta^L 

4 Orange Peel or Pigshm ■^ppe inner 
of the OicrUint. Shin I\hcn the siibcutant 



1 1 " 4li3 — S xl fi f <eor old pat I t » ill class cal s cns of well a Kan c i ram on a of ll c n„I I breast 

insoUed breast s cicsatnl ll e o pple is retracted and tl ere are I o well marked areas of ilimpl 05 of Ibr »1 n 

alio>L ai t lateral to tie areola 


tissue immidialeli surrounding it mo\cs 
with the tumor in contrast to the mobility 
of certain benign tumors m the surrounding 
tissue 

2 Dimpling of the Over)' mg Skin Wien 
the growth is present in the superficial as 
pccts of the breast nn*l permeates the Ism 
phatics which communicate with those im 
mccliatcli beneath Ibi skm the latter is 
drawn doivnward toward the growth pro 
ducing a characteristic depre sjon or dim 
phng This mai i ot be readilv apparent on 
simple inspection but if an attempt is made 
to moic the lump the skin will be drawn 
with it and the dimpling thus accentuated 


ous Kmphalics are occluded by tumor cells 
with blockage of hmph flow in the area 
skin between the pores becomes puff} 
cciiliiating the sue of each pore Tins gis'f> 
rise to the appearance of orange peel o’" 
pigskm 

5 Flciation of the Breast The m'olTC* 
breast mai appear rctractcil onto thcclest 
wall and the nipple distmeth elevated e* 
compared to the opposite breast Thi w'* 
dition IS encountered where the carcinons 
has invaded most of the disc of hfca*t tb 
sue and has I ccomt atlaclicd to the 
fascia producing general contraction of ^ 
surrounding connective tissue 
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G Dischii^e from the Nipple This is id 
constant and his little diagnostic signiii* 
tance, beciii'ic certain forms of cystic dis- 
(ase, infectious lesions and intraductal papil- 
lomas may produce discharges of \anous 
types from the nipples Ilcroorrhagie dis- 
charges may, ho«c\tr, bt present in cancer 
7 Palpable Ljmiihndcnnpitln in the Cor 
responding /VmIK. The presence of firm 
nodules m the aiilla indicates mctastascs to 
the avilhry lymphatic nodes Absence of 
these nodules does not preclude melastnscs 
since the adipose tissue m'i\ mask their 
presence 


imfccd «n bmiIc rnirinonialous wlliilttis Vrogno^w is 
rxtrwwfj unra\ornliIc 

8 UWraling Cancer of iLe Breast. tVlnlc nlcrmlion 
Uinragli ihc skin evenlunlly ociiirs in many ncplectu! 
«s« late in the cvnitilinn of Ihe disease, smnll Icsioti* 
aming tn tlw superficial iiorlions of the breast tiiai 
nlcirale rejatisel> earb, espeoalb m elJrrlv jtalirnts 
ahile llie breast ilsclf is not jet ettensirclv iniolxni 
Prognosis can lie cslimntcil on llie basis of asillirv 
fhetastases in inslnnces of carU ulcvrnlion 

4 Caoecr of tbc Breast m Pregnancy and Lnrlalion 
Tbis situation lias n grase prognosis It is as^umnl 
llial llic pl»sio]ug)r> heinr* uiiJunjig JacJaljon operale 
to increase tlic rate of groulh of llie enmnoms On 
Ibe other hand the patients are iisiinib ^oung and 
rapid grouth of carrtoaui'i w (lie rule ui (his group 
1 urlhennorc, becnusc of preguanej and lactation there 



Fig 4(5l~Caiicir cii lUirasse niili area of iminiiviil ukcritlioii ntxive and nnswl to lla arcoTi The m 
lolled breast i» iwincrteiJ into a firm, flattened disc conirackd ngninit the chest wall T1 is repnienu an 
advanced slape of the disease 


Sprnnf Chntnil Fonna of Carnnoniq of the i?rrn»l 

1 “Conecr cn ruirasse (Fig 4Cl) Fslensive local 
infltralion ailU fibro«is and Ii inpliedema of the liisiies 
rcsiiIU in dense hminiss of li e brrait iihich u re- 
tracleil against the chrsl Veil Tlir inRItrntion mav 
extrnd iavond the acUml limils of the lircast onto 
the chrsl nail surrounding it The rondiUon has Imui 
likened to a breait phle hence the name It repre- 
senK nn ndvanred stage of the disease 

2 Inflamninlori Cancer In some pntienls nsunlli 
joung subjects the process appears to grow rapidlv 
and permeates the eulancoiis limplnties ailb spiral 
•tier the skin of Ihe 1 rrast the skin of the axilla and 
the chest icall lit some diilance from the breaiL, The 
iniohed arms are rrvlheniatoui and mnv be slighlli 
rawl Itcddeneil plmtuei tnsi lie iireicnt in the skin 
at some distance from the brenit The whole process 
rrsembhs a» anile rtlluLlis Iwnrc the name It is 


IS local congestion of bloo<l vessefa and bmphalies, 
aid this in itself wonll fniDr nielnilases Prolonpetl 
suniia] eaa hanllv lie enii«ncei1 in these palienli, 
altlu ugh in rare inilaners ' enm.** have l>een reporlnl 

5 IhLiera) Carcinoma of the llrenst Bilalcrs! ear 
einoma may be present or nne brea.it ina> be alTecletl 
and reseeti^ with careinoms divchipmg later m the 
Oth»r In the loiter it ususllv appiars in the sub- 
areolar portion and has l>e<n regarrlet] as due In bm 
ihatie meiastases across the cl est wall Ilouevrr an 
inlrpeodenl proecM ileiehpng as a mull of strong 
cafcinopcnie factors in the i>alirnl is an efiuaHe pUasi 
Ilk? etplanalron The i mgnmii deiwtnU upon the extent 
of spin 1 of each lesmn Prolongctl sonr i» als 1 are Wn 
olwried followitig L literal rn heal masteeturay for 
mtcif ntna 

6 Camiinma m tljerranl llrrast Tissne ®m*!l foct 
of ala rranl breast Ilwc, in etafity inch jm lent super- 
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numerar> breasts are not verv jnfrequenllv present 
on the borders of the pectoral rnuseles form np the 
anteror ' all of the axilla or in the subcutaneous tssne 
of tl e floor of tl e ax !Ia Carnnoma with rather tvpi 
cal signs may on rare occas ona deselop in these mdi 
menl'ir' plan Is i b le tl e correspi Imp fnlU devel 
opeil normal breast loes not incl i le a n si pnant tumor 

7 Come lornrcinoma Th s form of breast cancer 
first recogni£e<l by Blooilpood is d araclenaed by rela 
ti>eh sloi pronlh tbc forhiat on of a ratler lumps 
mass with indern le cull ncs and rclatixetr late pietas 
tases \ serosancumeo IS d scharpe from the n pple 
fretiiientlv occurs The cut surfaces exh h I numerous 
small plugs of seb-iceous-l ke material 11 slolopirall; 
tl c rounded masses of mal pnant ep tl ri al nils exhib t 
cores of amorphous malenal wh eh represent depenep- 
ated tumor cells an 1 wh ch nflord tl e numerous small 
sebaceous I ke plugs seen macmscop ealiv In some 
instances of slowlv growing comeflocamnoma wlole 
n asses of tumor cells appear to have undergone de* 
gel erat on into amorpho is matennl Foreign bod> 
pant cells arc mob I red to the perplerv or inva le 
the misses affording a picture not iintke that seen 
nien a sebaceous c\st ruptures into tie s rround ng 
connect ve t ss e Comeelocamnon as late detelopetl 
at the term oat on of pregnni cv or during laclal on 
and the prognos s even under these cond t ons i5 not 
very grave especially if metastascs have not occurred 

Treatment — ^The uni\cr«nlh 'tcccplcd 
trentment for carcinoma of the brci>l is 
radicnl m7steclom% the principle of which 
IS resection en masse ’ of the brcisl under 
hing pectortlis major and minor muscles 
and aTilhrj contents The fa«cia o\cr the 
serratus anterior (medial 'iMllar\ wall) and 
oxer the anterior border of the Htissimus 
dorsi IS also resected 

The steps in the operation max be brieflv 
summarized as follows The patient is guen 
gtfnvi’a-i’ ftswAbisriW ^ftvs^ Stf «sxv Abr Avivnl 
with the arm abducted OO degrees 

1 The incision (Halsted) begins ox cr the 
in«crtion of the pectoral muscle on the liu 
mcrus and curves tipxxard and inward over 
the head of humerus downward on the an 
tenor chest xxall mesial to the inner border 
of the breast then deflecting outward to a 
point beneath the midportion of the inferior 
border of the breast Another incision is 
begun starting from a point on the first in 
cision aboxe the superior border of the 
breast and curx mg outward along the lateral 
border to meet Ihe termination of the first 
incision below the breast The inasion on 
the anterior chest wall is then carried doom 
w ard to the pectoral fascia The other por 
tions of the incision are carried xxell mlo 
the subcutaneous fat 


2 The fibers of the pcctoralis major arisinji 
from the clax icle arc separate d bx the «calpt,] 
handle from those arising from the anteriot 
chest wall a digit is hooked beneath the in 
serlion of the HUcr near the upper end of 
the humerus and the fiber' arc divided The 
detached portion of the peclonlis major i^ 
then drawn downward and mcsially vnih 
diMsion of xessels and nerxes to its deq, 
surface The lateral border of the anterior 
nvilhrx fascia is then incised oxer its entire 
length and elevated This permits entnnc( 
into the axilla 

3 The insertion of the pvetorahs minor 
upon the coracoid process of the ecaptiK h 
transected and this muscle is abo drawn 
iiicsiallx and downward with the pecloni:, 
major The axillarx contents cn masse are 
liberated from the wall» of the asilh an| 
kept retracted firmlv against the dctachcl 
pectoral muscles Vessels and nerves onir 
ing ilownward from the large xc«scls an! 
nerxes m the npc\ of the axilla arc thxitlnl 

4 Tlic mei'ion on the anltrior chc«t i'll! 
IS then carried through thi. perioral niii«ci 
to tin midtrlxme ribs The fa cn over fht 
anterior bonUr of the lali«simiis flor«i niu« 
cle I' dissected upward to come awav xulh 
tilt axilhrv contents The fa«cn over the 
mesial wall of the axilla is likewise dis ected 
to come awav with axiilarv contents 

5 The attachments of the pectoral WU'* 
clcs to the ribs are divided and tins 
pcrnuls removal of the breast pectoral aius 
cle« axilhrv contents and adherent fa'cial 
vA’i'jTf evT iTrrfiir 

C Complete hemostasis i' important 

7 A stab incision is made in the 
'ikin flap to permit insertion of a «oft rubber 
drain into the nxilh 

8 The line of closure of the wotinl 

should not cause a wib to be formed on tic 
aulerior nxillarv fold as this would 
motion at the shoulder joint The ciciln’c 
should eventinllx he on the che't wall i 
self (Tig 4G5) . 

Passive motions of the arm are rait'^ 
out the dav after operation and the pati^'' 

IS encouraged to perform active motion s* 
soon as possible , 

There is considerable variation in the 
tails of this operation as performed br vari 
ous surgeons For example there are tnt'’' 
types of incision such as an elliptic' 
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beginning over the anterior aspect of the 
shoulder, including the breast and ending 
o^er the Incerlion of the rectus abdominis 
tnuscic on the lower anterior chest wall; a 
circular incision about the breast. «ith an 
extension to permit axilhry dissection, n 
long trnns\ erse incision to include the 
breast, etc There are a!«o ^ar^ous recom- 
mendations for undermining the skin to per- 
mit approximation in closure or the fashion- 
ing of large flaps to accomplish the same 
purpose '1 here is the question of how’ mucli 
skill should be reniovetl, some claiming that 
this should be sufRcientlj wide that skin 
grafting is routinely necessary, while others 


gross evidence of distant metastascs but 
With local evidence of adianced disease 
simple or even radua! mastecloms is justi- 
fied for pallnlbc purposes to asoid or re- 
mote local ulcerations and ablate the breast 
tumor. \u attempt to select patients for 
radical mastectomy would, in the aulbor's 
opinion, rc'^ult In inadequate treatment in 
some instances, as experience lias sJiown 
that not scr\ infrequently siir\i\al in com- 
fort is possible far beyond what might hn\e 
been anticipated On the other hand radical 
mastectomy' is not justifiable in cases of in- 
flammatory cancer if the incisions cannot 
cncotnimss Ibe growth or if the progrt'ss of 



Fi.j 4f!j — ri»olo«Tnjilj alter rsdirnl ms*t«lorii> shoeing ilKpnsilwn of cirnlnx on ilirsl wnll tn nwit a well in 
the antrnor axillArr fold tbnt would impair motioT) at the tlinul t r joint 


maintain that it is neccssarv to rcmoie only 
about 4 to .'> cm of skm beyond the gross 
limits of the growth (mcluding of course the 
areola and nipple) 

As Ins been statcel. radical mastectomy is 
recommended in all cases when the diag- 
nosis is finally confirmed by microscopic 
section, if the inci-ious may encompass the 
growth and if there is no gross evidence of 
distant mitastasci Prcoperalivc roentgeno- 
graphic examination of (he chest to demon- 
strate the absence of pulmonary met.asta«rs 
is rerommendtd as a routine proewliire 
Rnebcal mastectomy is contratnd/c.ated tf 
the latter arc prc'cnl In patients withotil 


the disease" is ol>\iousl\ \er% rapid m the 
prenenoe of distant mclnslases 

The mortality incident to radical iiia-lec 
tomy Itself Ins been progresaiMly rteluccd 
in ihc' past few efccaelcs at pre-cnl it should 
not exceed 1 per cent among ctunpelent sur- 
geons. 

Prognosis.— -Deal Ii front e.artmoma of 
the breast results from wtdesprind metns- 
lasos whirh Icael to exhaustion of the pa- 
tient or which by e irlue of rinsing nnrkeel 
general deterioration preeb*i»ose" (o terminal 
pneumonia or general infections of oilier 
types Skeletal ni£}asla<te"> nns rr'uU in seri- 
ous pathologic fractures nr by estmsbe re- 
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placement of hematopoietic marrow mav 
cau e severe and fatal anemia Intracranial 
metastascs mav in themselves be the direct 
cause of fatalilv Thus the progno5.is de 
pends upon whether the disease can be 
eradicated carlv in ita evolution before dis 
tant metastascs have occurred 

Untreated carcinoma of the breast is not 
a npidlv fatal process it appears that the 
average length of life in the absence of 
treatment is about fortv to fortv eight 
months from the time the neoplasm is first 
di«cov ered 

The prognosis in an individual case de 
pends upon the age trpe of growth and 
stage at which operation is performed In 
general approximatelv CO to 70 per cent of 
patients who do not have axillarv molas 
tases and do not show infiltration of the 
skin or invasion of the pectoral fascia will 
survive at least five vears without clinical 
evidence of disease If the «kin or pectoral 
fascia IS involved and there arc no axillarv 
mctaslnses or these are limited approxi 
matelv 35 per cent mav survive five vears 
if a^Ilarv metastascs arc extensive but there 
IS no evidence of distant spread the snr 
viva! rate falls to about 15 per cent (In or 
dcr to gam a definite conception of prog 
nosis all the aaillarv nodes should be exam 
ined hislologicallv It is not SufRcienl to sec 
tion one or two or the most suspicious 
nodes ) 

Even though the patient survives five 
>cars without clinical evidence of active 
metasla«cs cure is still not assured as 
progression of melastasea mav become man 
ifestcd even after this period of arrested 
growth Nothing is known of the factors 
which result in the inhibition of grow-lh of 
melastases for prolonged periods 

It is not evtrcmelv rare to have a patient 
with metastascs especiallv where thev are 
confined to the skeleton survive for pro 
longed periods even for several vears un 
der palliative treatment bv roentgenother 
apv Large doses of calcium gluconate mar 
al<o contribute to palliation especiallv re 
Iief of pam A grav e prognostic «ign is local 
cutaneous recurrences in the area of opna 
tion Wlnle the«e mav for a time be the 
onlj ev idence of recurrences ultimate death 
from metastascs is the rule even though the 
general condition mav appear excellent at 


the time the recurrent nodules in the opera 
tive field arc noted 

Castration in the Treatment oj Carctn 
oma of the Breast — Since the brea ts an 
stimulated bj the internal secretions of the 
ovaries prior to the menopau e castration 
has been advocated sporadicallv for mativ 
vears as an adjuvant m the treatment of 
carcinoma of the breast the rationale heme 
that malignant niammarv gland cells nu'’hl 
also be stimulated bv ovarian secretion 
Beatson was probabh the first to advocate 
surgical excision of the ovaries in vromen 
prior to the menopause vrho had advanced 
carcinoma of the breast In recent vear 
ovarian function has been suppressed Iv 
I radiation in these cases The reporlwl re- 
sults have varied and individual m tarce< 
have been cited as spectacular examples of 
the benefits of such treatment It i low 
ever generalK recognired that the Icncfit 
if indeed thev do occur are tcniponrv anl 
that the patient evcntuallv succumbs from 
carcinoma In v lew of the fact that the 
question is still a moot oni. after more than 
fortv vears it would «ccm to the writer that 
little IS to be expected from cislrnlion or 
X ray sterilization of these patients 
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H Facets Disease or the Nirri-E 

Historical — ®r James Pa'rt m IS 4 
attention to a cl n caJ p efore that has today 
the subject of preal controrer* and much 
Pa"et onginallj desmbed fifleea cases f 
“CbiOTiK: aRecl ons of the sb ti of the n pple a” * 
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n succeeded bj the formnlion of snrrlius ennew 
niainmar7 gl-ujd ’ ^ Although it it 11017 kt owu 
ler inicros-opie s(udes nerc made of ^^!gets 
lot all were fouud to be cases of true Paget* 
ne^c^lbelcss he was the first to call attention 
in cal and pitl ohne condiliou of pnrae impoe 
n e confusion concerning Paget* disease of the 
ts due to the fact that Paget s carcfal 

desenptive cl meal observations were unaccom 
b\ microscopic slu ly and ilescnptmns The 
is that the surgeon tl e dermatologist and tlie 
igisl nil have d fTercnt concepbons of tl e disease 
and ‘McFarlanl’' stale Bat there »« another 
of coi fusion To many s irgeons Paget s d sease 
Ln cal cntilj whose chief charncteneat on is 
1011 about the n ppic and areola In tl e prepara 
tl s wnl ng V e carefully read tl e accounta of 
disease la twenty textbooks of surgerj and 
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m the impulh of the terminal duct and that 
it spreads along the duct to tlic surface and 
to the deeper parts It extends over the inp 
pie and the areola and at times well out 
onto the integument of the breast Ihis new 
growth IS composed of ‘Paget s cells , and 
unless these cells are present one is not 
dealing with a true case of Paget’s disease 
These cells are characteristic Thej begin in 
the tnalpighian laser and are peculiar large 
h^ perchromatfc cells with a decided mahg 
nant appearance (2) Occurring deeper in 
the mammary substance is a carcinoma of a 
small duct Tins has all the clinical signifi 
cance of am other t>pc of raammarx carci 



• 4 C 6 ^^how)ng Paget s d icasc of ibe nipple that began ns a gran Jar ulctretion of tie nipple slowly 
ng onto tl e areola nn 1 out over ll e sk n At bines the area u covered bj a dry scaly I vnl integument, 
) (lefn d at other times the enl re area is moist Ins a mutod secret on and bleeils cos ly 


slon shed to fin ] thvt it wo* exceptional to fnd 
u correct or adequate statement regard ng it 
losl cominoi m slakes were the statement tint 
i d sease was s pian us cell carcinoma of the 
ni 1 arcoh or tl at Paget # d seasc was the re 
tie invnson of the skin by camnoma of tie 

hnilion and Pathology — Paget s dis 
of the nipple to the best informed sin 
; of the 'subject signihes a complex 
Ic disease process It represents tw o cn 
different and entirely disconnccteil 
)logic processes occurring mnuUane 
m the mammary tissue and m its in 
nent (1) It is belieyed by some that 
libcase commences m the epithelial lin 
>f the estuarj of one of the terminal 
; Others maintain that it commences 


nomn Ilandlcj,® one of the greatest stu 
dints of the subject maintains that Paget s 
disease commences primarily as a superficial 
carcinoma of a duct of tlie breast and that 
ns It groyvs n disturbance is created in tlic 
limphnttcs of niid about the nipple lud arc 
oK yyhich in turn is responsible for the for 
malion of the neoplastic cells of the intej,ii 
ment Chcatlc^ maintains that m many in 
stances there is no demonstrable connection 
between the deeper mammary carcinoma 
and the neoplasm of the skin At any rile 
one thing of great practical importance 
must be kept in mind namelj if biopsy of 
the skill of the arooli or nipple shoyvs Pag 
ct’s cells there is aluays a deeper lying 
mammary tumor present even though the 



830 


THE BREAST 


clinician cannot find it on palpation This 
brings the subject down to the practical 
problem of correct treatment based on ex 
act pathologic findings 

Diagnosis — The diagnosis is made on the 
presence of a slightU ulcerating granular 
weeping itching area of the nipple and are 
ok If in the presence of this area a tumor 
IS found deeper in the breast haaing signs 
of malmnanl gronth the diagnosis of Pag 
ets disease is practicallv certain Frequently 
no tumor is palpated in the breast in this 
case it IS necessary to take a btopsy speci 
men from the ulcerating area to establish 
the presence of Paget s cells before a posi 
tiye diagnosis can be made This latter pic 
ture u frequently confused with simple ec- 
zema but eczema is usually bilateral and 
occurs in voung persons Paget s disease is 
always unilateral 

Prognosis — The prognosis is goo<l be- 
cause the mammary carcinoma is yerj <loyr 
to metastasize to the axillarN nodes i e 
it is of low grade malignancy while «till con 
fined to the breast If metastatic disease 
once fills the axilla to any appreciable de- 
gree the prognosis is poor because it then 
has acquired all the malignant characlens 
tics of other mammarv carcinomas 

Treatment —The treatment is radical 
amputation of the breast and remoyal of the 
axiilarv contents Mistakes are commonly 
made by not establishing the eaact diag 
nosis and as a consequence the small 
deeper undi cosered mammary cancer may 
not become manifest clinicallj for seyeral 
years This is a loss of yahiable time so im 
porlant for cure 
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TIT SyncoMA or the Bnnysr 

Definition — Sarcoma of the breast is a 
rare malignant tumor of the mammary 


gland yrhich arises nsuallj from the pen 
ductal connectue tissue 
Pathologj — Sarcoma of the breast ari-^> 
from true mammary tis'uc and al o from 
tiscues incidentally resident in the mamma 
The latter ty-pe should not be considered a» 
true mammary sarcoma as it may be of 
ncr\e (neurogenic sarcoma) fat (liposir 
coma) or lymphoid origin (lympho ar 
coma) Howeaer these growths are gener 
ally included in the sarcomas of the breast 
as the> belong there anatomically Truc<ar 
coma of the breast arises usually from a pre- 
existing fibroadenoma which under tht in 
fiuence of certain unknown factors has 
changed from a benign to a malignant pro- 
cess inyolvmg cbicflj the connectnc ti ue 



dements of the fibroadenoma Usually the 
patient reports that after the tumor had 
been present for many year* sudden rapil 
growlli took place (Fig 437) This is ll 
indication that *he malitmant mcfainor 
phosLS has occurretl Growth is asfoiii«hia'’b 
rapid and the tumor soon becomes the 
of an orange later the size of a child « head 
By this time central necrosis has u«'ia!b 
occurred from lack of blood supply snd 
there is a bulky foul gray slou^hiog 
deeply exca\atcd tumor Hemorrhage i' 
common m those tumors whicli arise fro"' 
fibroadenomas Although the neoplastic cle* 
ments are chiefly from the connectiye 
the glandular structures frequently 
found scattered through the bulky tiiiuj’*’ 
In fact this type of sarcoma occastotia r 
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al'io Ins 1 carcinoma present Milhm the 
breast The presence of chondromas and 
osteomas is not unusual m a senes of cases 
of anj' si?c The breast sarcomas could be 
divided on a pathologic basis ns arising 
from 

1 A pre existing fibroadenoma of the 
breast Tins is the most common tjpe 

2 A pre existing neurofibroma These be- 
nign tumors undergo mutation and assume 
all the malignant qualities Their origin is 
the nerve sheath Inilusiianv thej ire found 
in pilicnts with other stigmas of von Reck 
Iinghausen s disease such as cafe au lait spots 
on the integument the presence of multiple 
neurofibromas fibroma molluscum plcxi 
form neuroma, etc 

3 A pre existing mtrncanahcular fibro 
adenoma This lumor occasionallv gives rise 
to a bulkj cvslosarcoma phvltodes or 
“giant’ inlracanahcular mjxonin The tu- 
mor IS characUnztd In its bulk its casts 
and its bcnignancj 

4 The prcsince of Ijmphoid tissue in the 
breast especiallr in the tail of the breast 
Tins has undergone malignant changes and 
n now IvTiiphosarcomatous 

Diagnosis —The diagnosis is based on 
two mam points which are pathognomonic, 
tiamelv the presence for inanv \cars of a 
tumor and the sudden and rapid growth of 
this tumor It soon grows to a large bulk} 
mass fungates through the skin and metas 
tasizes (o (he chest, killing the patient 
Prognosis — The prognosis of inamnmrv 
sarcoma is very grave "Much depends on 
winch tvpc of origin and whit grade of 
mihgnancj the tumor represents 

Treatment — The treatment consists in 
radical mastectomy The tumor docs not 
mttastasire bv the lymphatic route to the 
axilla but it freqiienlh h ippeiis that stpa 
rate tumor nodules arc present m the region 
of the original tumor esptcnilv m the Ion 
axilla, therefore, wide excision is imperative 
The modern treatment of h mphosarcoma 
and liposarcoma i-. by irradiation 
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RADIOTHERAPY FV CANCER OF THE 
RREAST 

The use of fadiolhera)>j in cancer of the breast is 
based on ffe jwuer of rahum and xrai* lo inhibit 
the growth and reproduction of haang cells Both can 
cer and normal cells mav thus Is* damaRcd nlthouch 
cancer cells are nsunllj more readily alTictcd Tlic n«>- 
lUsn IS not reinosed merhanicn!l> but is dcslrovcil in 
sita the bods disposing of the d bns For instance 
the fungating part of on irradiated cancer of the 
breast may be sloughed off while its infillraling lase 
must be absorbed by phagocjtes and carried owns 
througli the bmj holies Tl e plivsiol jpe and pilhotope 
con (itioiis of the tissues aurrtiun hng the mneer and 
the gineral health of the patient therefore influen t 
the result of the treatment Tlie larger tl e cancer 
tie larger the orca of tissue which h irra iinted tie 
greater is the taxation of the patients general leilth 

Radio«iemittTity of Tissues Surrounding Can 
cer— As irradialion is not limited to the cancer but 
lotludcs the surrounding ti$«ues rtinsi Jeralion of their 
resistance to irradiation is important Normal and 
ranrer cells neanng mitosis onl normal ti«u s an I 
cancers m winch the cells ihvile frequentU are be- 
loved to be rspecinllv sensitive to irrahntmn Normal 
tissues and cancers composed of iin hfferenl afed cells 
which reproduce rajillv have l>ecn rcgardeil ns more 
ra hosensitive than those consisting of celts showing 
greater diffenntiation nnd less reproluctive aolivitv 
Yet among 35 mvmmarv eamnomis irmlatcil at 
the Presbyterian Hospital New Yfork nnd rfassiffed 
microscnpicallv niore well differenlialed It an jmorlv 
differenliaUd rnmnomas regressed after simihr ilosr* 
of X raw therapy There arc therefore other a 1 hi onnl 
factor* which inflnenre rod osensilivnlv The d’stnielive 
action of irradiation causing death of fie irradatef 
tissues may be recognized chmcnllv wlen the natural 
life cvcje of the cells composing these tissues has Ix-cn 
terminated Thus the devth of shortlived epillehum 
mav be appreciated early while that of connective 
tissue cartilage or bone takes longer to become ap 
parent \ bresst winch lias been intensely 5m hnteil 
with ronserjuent shedding arid subsequent bearng of 
the irradiate 1 skin mav grossly appear normal vet 
on mcTosronc examination will show obliterating en 1 
nrtenl s and hynhninition of the connective tissue 
Such tissue cannot tolerate a 1 1 tionvl irm 1 ntmn an I 
I ss little resntanre to infection if operaleil on or 
Iraumstited it heals ponrlv an 1 msv hrenk d vwn He- 
cause of this lack of resistan v if intense irrohntinn 
IS given licforc rovsteclorav the ii cision »1 nul 1 l>c 
tnalcoutsde the heavily irrn hale<l area 

Radioscnxrtirify of Cancer— TJip inherent robo- 
aensitivitv of most rnnrers of the I reast is greater 
linn that of the Rurroun ling normal 1 reast Issue 
After inttnse irra Tolion there nsunllv is n gross re»f le- 
lion in the sire of the breast tumor wli le ll e normal 
breast shoivs much Jess damsge In a senes of S2 
pitients with munmarj mneer irralalnl preopera 
tivelv or Ireatei] onlv bv x rnvs at the Preshvlennn 
Hospilnl New York the I resst tumor rcgresseif mark 
edly in 07 |>er rent of (lose Irealeil willioul muih 
gross change in the irrod aleil breists This red lelMin 
was iwlerl m nearly 00 per cent of the tumors w) leh 
were 3 cm or less in d ameler and in r>0 per cent of 
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those which were G cm or more m <hameter The 
RToss clinical reduction was corroborated nucfasropic- 
all\ In 0 oases the appearance of the prowth in the 
biopsN specimen before irradiation was compared with 
that in the mastectomy specimen S to S9t da\s after 
the last X ray treatment In these there was noted a 
marhctl reduction m the number of mitoses atypical 
mitoses gipantic or on the other h^nd pi knolic nuclei 
lacuolateil cvtoplasra fibrosis hi'alinizalion of the 
stroma and occasionally foam cells and cholesterol 
cristals In spile of gross and microscopic signs of 
marker! ntdialinn damage to the tumor tecogniable 
lancer cells could be demonstrated m every one of the 
specimens showing the true radioresislance of these 
cancers and the difficulli of curing them bj these 
doses of X ray Tlie result was undoubtedly related to 
the dosage and microscopicallv the evidence of radia 
tion damage mlh greater dosage was more severe The 
maximal dosage tolerated by the normal ti&sues should 
be pven if x ray is chosen as the sole method of 
treatment as a correlation between definite microscopic 
types of breast cancer and radiosensitmtv are as yet 
not aiailable 

nelation of Iladiosensitivity to Radioenrabil 
ity — Iladio»ensitivilv should not be confused with 
radiocurabititv Radiosensiliviti is denoterl bv the iin 
mediate regression of a mass to a pien dose of radia 
tion Padiocurabibtv depends not only on the inher 
esl radiosensitiMty of the cancer and of the sorround 
iQg normal tissues but also on the nccessibilitv of the 
cancer its natural clinical course if untreated the gen 
eral condition of the patient the technic of radio* 
therapi the correct ilosage and other conditioas 

Relation of RadiocnrabiUty to Accessibility^ 
Tlie effectiveness of ndiolherapv in cancer of the 
breast like that of radical mastectomy, is practically 
limited to the area which is adequatelv treated Can* 
cer cells which are outside of this area are not m 
fluenced or are affected very little For instance irradi 
alien and suhseriuent regression of the pnm-iTy tumor 
in the brrast will not mflnence distant metaslases 
which have not been irradiated An exception to this 
rule that the effect of radiolherapv in cxnccr of the 
breast is Iimiteil to the areas which have been ade- 
<{uatelv irradiated u found in the regression of skclrla! 
metastases from mammary carcinoma which have not 
been irrathalcd directly but which regress after the 
proiluction of an artificial menopause bv irradiation of 
the ovanes ^^lth this exception radiocurabilitv of can* 
rer of the breast depends on adequate radiation dosage 
to the primary breast tumor axiIlaTy metastases and 
all other extensions and metastases It is self cVKlent 
that it IS impossible to appreciate chnically earlv mi 
croscopic foci of cancer and even larger extensions 
and metastases mav also c«cxpe recognition and treat 
menl The larger the primary breast tnroor and the 
regional involvement, the more hkclv that local exten 
sioiis and distant metastases may occur and mav 
escape treatment. The five year sumval of 7S patients 
treated by rafhcal misteclomv and postoperative roral 
pen therapy at the Presbvtensn Hospital in New 'koHc 
was found to van direcllv with the extent of involve- 
ment of the breast and aiillarv glands ^mong 8a 
pxtienls with inoperable cancer of the breast treated 
only bv xravs at the Prcsbvtenan Hospital dunng 


I93S and 1039 there are 8 who have been free froin 
cLnical evidence of cancer for five or more years New 
of these patients ever presented any signs suggcslint 
distant metastases and no patient with distant mclas- 
tas« was completely free from signs of canwr for fire 
vears although several survived the five year pcrml 

Relation of Radiocurability to the Natural 
Clinical Coarse of Cancer — ^The nilural tlimra] 
course of the cancer has a decided influence on tie 
result of radiolherapv Patients with cxncer wbrh 
progresses slowlv continue to show this tendency irre- 
spective of the treatment, wlule others with tnoir 
acute and malignant cancer often die in spite of rs C 
cal therapv A patient, who twenty four years pre- 
viously had refused radical mastectomy avoi led aQ 
medical aid until painful skeletal metastases forred her 
to seek relief by x ray therapy By this lime lie 
cancer had completely destroyed the affecterl breast 
and had invaded the adjacent chest w-all Her long 
survival might have been mistakenlv cred ted to nt 
cal masteclomv or radiotherapy ha 1 she been treated 
by these means In one patient radical mastedoiav 
and postoperative x rav therapy were not instituted 
nntil twelve years after the breast tumor had bcea 
noted In another the same therapeutic proceduw 
were carried out one month after she had noted tie 
tumor The first patient was well at the end of sevn 
vears and the second died five months after raaitec* 
lomy Neither the successful rrsull in the £nt eer 
tlie failure m the secoml can be credited whollr lo 
Ihetr respective treatment Hie natural elmieal course 
of the cancer helped in the fir«t and interfered with 
successful treatment in the second case ft slioull hr 
remembered that in 100 unltealMl cases of fairer of 
the breast an average sumval penod of forty monlla 
from initial symptoms lo death has been reporteil hi 
Daland 

Relation of Radiocurability to Infectws-— 
Therapeutic doses of x ravs and radium raw iaw 
practically no effect on baclena Superficial infwtiotu 
in cancer of the breast may be earned off bv dr 
radiation slough in deep and undrained infrcUoas- 
vxgorous raiiiothcrapy mav increa«e the breaking doea 
and may fanhlate deeper bactenal invnsioi of the 
lijsves This has no rfhtion to sfenJe tumor iiecro« 
Usuallv such broken-down masses are gradually si" 
sorliei! under x rav therapy 

Relation of Radiocurability to the General 
Condition of the Patient — Aged dduhulfl pf^ 
sons and patients with diabetes artenoscleross sr.< 
heart disease frequentiv do not tolerate the inlre'c 
reaction resulting from the administration of W 
doses as employed when permanent arrest of 
by radiotherapy is attempted Tins limiting owiic 
stance does not pertain lo pailialion in which •'n» 
doses are pven as needed and as tolerated hv 
patient , 

Technic of Radiotherapy — MetMs of App'^ 

— Tlie site of the pnmarv tumor in the breast *' ” 
as Its metastases in the axillae and in the soprsdaoc* 
far and intercostal repons mav be allocked by * wt 
and radium either applied externally through Ire 
or interstibalh la the bller melluxl needVs m 
taming radium element or radon (rahum 
{as) or Imv gni ! capill incs filled wilh ra Ion (” 
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seeds) are inserted intersliliallv into and aronnd the 
masses of cancer The needles are remoscd after the 
desired number of hours of irrodintion The aeetls arc 
pennnnenllj buned iii the tiv<ues Tlie radon is used 
up in one monUi and the seed if not extruded 
through Uic skm becomes inert and is encapsulated 
1 ke anv foreign txidr 

The external approach has the adrantace that large 
areas suspected of harbonng microscopic foci of cancer 
BWi be included in the field of intensire irradiation 
In this method the deepest parts of the neoplasm ate 
farthest from the source of Uie rays* the interxenmg 
tissues absorb a great deal of the radiabon applmi 
on the surface, and the amount of x ra\s finally reaeh 
ing the cancer cells ma\ be inadequate for permanent 
clinical arrest of the cancer It seems partieularlx 
difficult to administer by external xray therapy with 
xotloges Up to 2I)Q kx . emcencidal doses to deep- 
seatel Ivmph nodes A Ittnior in a pendulous breast 
max lie cross fireil through four or more portals and 
the radiation dose reaching the tumor thus raised to 
a maximuTn tolerated by tlie suiroundina breast tissue 
In mediastinal or internal mammars hmph node met 
oslases such cross firing is impracbcable and such 
doses are also not giren for fear of injuring the ad- 
jacent mdiosensiliTc lung and pleura 

Tlie intensity of interstitial irradiation is greatest in 
the immediate xianilx of each needle or sceil and 
quickly diminishes xnlh increasing distance from the 
source Success depends on accurate placement of these 
radiating foa otherwise «nm« purls may lie oxenr- 
radiated vrhile in others the c<incer cells may escape 
unharmed The use of this method u therefore hniitci) 
(o accessthltf, relatively small groo-ths tliat hasv not 
invaded the neighborhood of xata! itnicturcs For in 
stance xrhen cancer has inraded the apex of tlie axilla 
the dinger of injury to nxillarv xea«els and nerve* 
practically precludes the successful applicnbou of llus 
method 

Cnicnon of Coned lio»agt — Irra<lintion m cancer 
of the breast may be given xvitJi intent to cure or only 
to palliate If an attempt is to lie made to core the 
pxlienl Uie inaximnl amount of radialion vhtch mav 
be tolerated bx the adjacent normal tissues is given 
In all cancers as the rancenculal dose for particuhr 
types of breast cancer has as yet not been established 
The ireatmenl mav consist of a single or of a senes 
of radiation exi>osures Tlie treatment shoiiff be rom- 
pleteil before the appearance of retrogTcssire radiation 
changes m the normal tissues Once finished it should 
Ofdinanh net be repeatc*! as a cure bx sevoral’ 
treatment occurs rnrelv and there is great hkelihnoii of 
permanent radialion damage to the normal tissues 
ralliatixc rnJiollierapy on the other hand w admin 
islernl in small doses which may produce grrwth re 
straint but do not permanenlK arrest the gronth of 
cancer This radiation is rcpcalnl as netnlcd and lol 
cralcil hv the patient The dosaev is dictntril nnl W 
the desire to cure but bv consuhration of the lol ranee 
and comfort of the patient Large doses winch max 
produce sex ere- local or general reactions ore axoideil 

It IS difficult to estimate the correct dosnge nhieh 
m a gix'en case xnll eutu breast cancer In 8S cases of 
cancer nf the breast treated ptwi>erali\elx with x rays 
el the I’resbytcrian Ifospifal New lori^, canjer^^crlb 


ssa 

xvere found microscopically In the masteclomx speci 
mens S to days after the last x ray treatment 
tbou«,b grossly these •ppcimens ihrl nnt show ant 
endeuce of persisting cancer The dosage iiscxl m these 
cases xras only a little less than Ihil nppheil in the 
8 out of 85 inoperable coses treated in I93S and ll)*?*! 
in nhidi the piticnU have lieen free from chnieal 
rvideuce of cirticcr for fixe xears or longer after x ray 
Iberapv Tlierc is no assurance that in some of these 
eight patients tempornnly qmesctnt cancer cetfs max 
not again start growing in the future \ fixe xenr 
freedom from rhmeal evidence of cancer has b^en ac- 
cepted as the entenon of cure for radical mastectomy 
^ftet radiolhernpy the site of the pnroarx tumor and 
regional nodes remnin in situ in contrndistinclion to 
die remoxal of these possible sources of future growth 
by the radical operation In spite of this imporUint dif 
ference iioxxexer and in order to haxc at least a some- 
xxhat comparable slanlard for exahixtion of these two 
methods of Ircatroent jl srwjjs fjur io aijopi a five 
xear clinical freedom from cancer as a crtlenon of elm 
ical cure by radiotherapy The axerage dosage eslimated 
to reach the site of the cancer m Ihe 8 ilmicallx cured 
cases tns calculated to xary between 5000 and COOO r 
or about nine to ten tiroes the dose which if npptieil 
Io the skin m one exposure xrould produce a mild 
erylhema Perhaps ihia ts the correct efosage for cancer 
of the breast 

Indications for Radiothcrap) — Rad otherapx of 
cancer of the breast max be emploxtil as the oiilx 
treatment or combined «ilh operalixe remoxral of (he 
pnniary tumor nnd axillnrx mclaslases 

Radiotherapy in Inoperable Cancer of the 
Breast— Tlie talue of radiothcrnpv in tnopcrnWc 
cancer of the breast is generally accepted rraelically 
no other fortrj of treatment is nxaihble m these cases 
except in the rare instances in which destruction bv 
heal or caustic micht be preferable Wlh the proper 
use of radiothernpv iilceraletl surfaces max be heahxl 
large tumors max be reduecti m 'ize, ntlachmcnis to 
(he sternum i»nd rihs max be afjsorbexJ pxin due to 
pressure on licrxrs or to bone uivasion mny be rebeveil 
the cenern! condition of the pnlicnt mav lie improved 
and at times the disease max be nrreslcil Tins max lie 
done witb interstitial or external application of raiiiiini 
or roentgen therapy 

Rodiura neeiltes inserted into the primary cancer in 
the breast amf the regional fxmph noife areas gnxe 
good result* m the hantls of Geoffrey Kexnes of I>in 
don Tliese results xxere not oblnmeil bx others using 
his method and in rerent xears int*Tslitinl radium has 
not lieen uscil much in cnnrtr of the breast in the 
United State* 

\ rnv therapy has lieen administered for inoporable 
mammary cancer for over forfx five venrs Regression 
of the pnmarx tumor in the breast after x rav tlierapy 
doea not determine the progress of the d sease as a 
sthole it distant metnslases arc present It is more the 
tattir factor wlmh influcmx-s the clinical course of lie 
case, and if distant mclaslases are present the x ray 
dosage to the hreasl tumor is mcvlerotc as it is gixen 
for »xroplomalic relief such as Io heal ulcerations re* 
biTC pain ctc^ and cure is nnl attempted If on the 
otber hand tl e disease clinicnWy has nnt spread Iwson 1 
Ihe breast an 1 nxiJLa and an allemp! is In be ma )e 
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to toiitm] It prrrnarifntK niriottiffapr imximat 
* ray to Ihi* brra»l ati 1 axilla are inilioatr<i Tl«n 

lr|>^ of tiratiwnt slmull not be appUrcI until rarrful 
rl'Riral an<l rndu rraj Ino M«rrh for V«rnl extrusions 
and ilislanl mrtasfsirs *usrr«t5 llial the ifiseasr u 
hmitnl to the breast axiIU and perhaps one snpra 
rlaviriiW area and that the jiatienl will tolerate ll»e 
Irralment Once this has fieen deei led 'aetitraleK in 
alalleil cUiti » my exposures are applieif ewes finnj; 
Oie tumor in the brrast axilla and if neetl lie m tlie 
»iH racial inilar area Tins sh< nid Ir- done bi nomeone 
fsimrar with tie disease an 1 the phssiml distribution 
of lie irm ballon appreil to these anatnniiral parls 
Earli treatment shoiiH lie done as earefullv as when 
a surjreon un lertalcs to do radical fna«leetoms Onl» 
if Irratment »s mmetl mil in this manner ma\ nne 
fxipe for belter results 

JtaJtf’Ihrriipt/ in O/fraUf Concrr o/ ihf Creost— In 
Mew of the des-ideij influence whirh the extent of the 
i-anrer at the lime of treatment fas on the resutU 
which mil be expected from railiolherapt in operable 
raneer of the lirea't it is not siirpnsins that the re- 
suits of this treatment in cancer limitni to the breast 
hale been belter than lliose just quoleil in inoprrabte 
sa-ses Ilowexer ra 1 othcraps in these eases « still es- 
penmental Months after irra liation of a cancer of 
the breast with restiltme mxrVetl diminution in aw 
rmemsccpie etammalion of a spceimen remoxesi for 
fiopsi mti titenl the presence of well siatneif eancer 
eellj an f mitoses tVl ile lon2<onliftoe«l cRnical freeilom 
from stmploinx may result from irradalion late reao* 
tieation of Ue pnmarv (rrowih and metastasis cannot 
lie exclilrd llahrsl maslectomi ts therefore sldl the 
arret tfil metho'i of treatment in early operafle case* 
in which tic disease i* rrnicalli limited to the breast 
\ patient whnoe poor ^nrral condition conlroindcals^ 
fiircical intrrrefition ilwuld lie iriren rndiotherapv 
Crmcalli sef) malitmant nipidli {rmwine mflamma 
tors catwer mmmon jn soung vromen espeeialle ilor- 
ing pregnancy is also first trealcil !■> lira lixtion 
Ra fi< thcrapv is preferable for this rmup in spite of 
po«»r TTs ills as raiheal masteelonis is fTesiuenllv fol 
Inwril bs wile d sisemination of tie disease 

Radiolhcrap; of Metastasea — Fkin metasiasr* 
ran usofitls lie ina le to irisappewr be t» 1 otlierapi 
Onl nanlv they reappear nithniiirh in exceptional eases 
cren eonerrs “en coiirasse*' mai lie hell in cliech for 
seirral sears Mel&stases in opcratier *ears may be 
iliP'eult to control as orr»s onallv nerrosu of lie scar 
trsiills fidlowiTiK siKomus irraifiatinn wilb ranrrnrilal 

niseolcen theraps of sLrIrtal rnetaslasr* i* usualK 
f sPownf t V <hm nistwsTi of pnm aiid frcfjvmtlr bs re- 
raIsfiiatKu of areas of fione atisorf tinn If a rlimeal 
«r»yno«is of skeletal metastasis ha* liesni ms le x-rax 
(Waps thouM lii pten erew if a tav flnw fail to 
*?«m tl,e metastasr* In )| i.irfi patients foljownl br 

n«>nllU X rav fins at the Montefiore Hospital New 
4 « f k a diajnvssis of tkefetal twtastase* was n» le >nd 
X r»v tl^raps to the af'irtcl areas startei] from onis- 
lalf to Iwrlie months Ijefnre the X rav firm Tnatly 
shoacsl the siispcrtcil slcjital metsstasrs In a>| I tmn 
to t'le ral»st»eripr RrtJnsehwi- a Inse* Hie da.K ..I 
mmstratam of ]0 to 15 Cm of eakium gliimnate oser 
a k nrer peol of time ‘•upi«rl for a weakenr,| spiiie 


■ml tsrlief of pain eauseil bv pressure nn n partialli 
ilestrOTcsf sertebra niay be obUuneil bv the use of 
spinal brace* or a stifi enrscl which rcnibr* nl least 
up to the angle of the scapula Tl is help is especially 
useful before healing seeondan to the x ray therapy 
In spite of improiement of these patients after rado- 
Iherapyr. the majont' ibe less tlnn a venr alter the 
onset of simplnms In exceptional eases boweier ex- 
trusive mefa.sfase« haie been controlled for from a few 
to twenty sear* and bnlrBlden pxtients base oblainrd 
reonofliK* restitution Impmserocnt m non Irni'liale*! 
akeleui metastasrs has been noteil after castration in 
eidental to toentgen iberspv of metastases in the 
pubie and ilisc bones Roentgen raslrabon is usnalli 
earned out in skeletal metaslases from eancer of tlie 
breast m ad fitirm to taihoVherapi directeil over the 
inctastoses in the bone 

Roentgen therapi is cniv of temporary pallmlne 
value for the tna ontv of pidmonarv tnetastjv.srs *s 
tliei usualK occur in the lerminn! stage of the disease 
In aonie ruses hnweirr mclfistASe* in the lungs an>I 
pleurae have Ijcen hel I in cheek for fisxj »iwl six start 
Ihougli cxentuallv dcalb was causesl by the disease 
Metastasrs in lie nbdominxt sisrera respond onb 
sbgbtls or not at all tn toenlgen thenpv an 1 uiualli 
progress rapidlv until the end 

Metostasc* jn the brain spinal mnl ond rrtina hare 
Iteeti tetoporanU controlled bv roentgen tlierapy While 
for a lime there is regression of svmptoms they usu 
alK recur wiiJim a few weeks or montlis and then 
fuHhee treatment is (utile 

rreoporatiTe Rocnicen Therapy.— \» * compari- 
son of the mierwcopie structure of the preradialion 
laopsv material and the 0 poslradiatioa maifeetomy 
specimens incntionnl earlier slmw«l a nmrkeil rrtluclwn 
in the noffiber of mitoics monster and ahadow cvUc no } 
other evndences of rndialinn damage it does not seen 
loo far fetehn! to think that ngorous prroperatire 
ralolherapi in liimor dose* of 1000 r or over mai 
temi to reduce the xiabldy of the tumor an I ihe 
likchboiid of local perxistrncr and distant spread of 
the raneer Tliere is onli little support lor tine b«M 
lowever that 1000 r or less will do more than tern 
poranli mluce the numlier of mitoses Prcoperativc 
raihotlierapi sliotil 1 lie limitril to tbov few cases in 
which a def nife derision rinnot l>e mmle as to whether 
the ease is oi>erable or not \ ngi ] application of llie 
twli of operahiEly will probably lend to classifvmg 
them as inojierable and Irarwfer thern to rad"xli"’i 
therapi instead of Irung to rombine Ivilb metho-b 
If full radiation ilowge n given preoperativelv a penol 
of delav lasting for six to eight weeks that i* until 
esery vestige of erythema ha* disappejirck i» ertenl ol 
Iwfore masfertomv rnav be pcrfortncil D srcgurd of tl n 
precaution has restilic*! m non healing wnun I* 
I'ostopcratiTr Roentgen Therapy.— Hs stiown l>v 
microscopic study of preoperaliirlv irradiatnl patient* 
an I the fiye year follow-np statistics of non-opcralf*! 
palieot* llie eancmrida) * ray dosage for most cat 
nnoraa* ©f the breast is much higher thin ll*l which 
14 usirally apprerl to the thin f^orlv aounihol pit 
nasirciomv skin flap nn-ering the rlest and axilla an I 
oxer the supractarimUr inlereostsJ internal taammarv 
an 1 paravertebral ebains of lymph mvlcw Tlierefire 
one eannot I ope orrboaiTly to destroy I e po»t»|>eTat"r 
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X rav iLcrapy the cancer rcmnninR in these areas oftn 
the operation Nevertheless statistics which slow a 
larger proportion of five vear stirsivors svhen radical 
inaslcclomi is followed bj x ras iheraps sugf^l that 
a certain amount of temporarj growth restraint may 
be obtained bs lesser x rav dosage >\e do not advise 
the routine use of postoperalise x ray tberaitv but 
uppb d in ocvasinnal coses in which the operator be- 
lies es llial he did not temoie the entire cancer The 
rmliation ls then applied to the suprarlaMciiIar and 
intenial Tnammnry limph node cimins in the hope of 
causing temporan gron fh restraint in these area* 
The mastectomv and axillarj regions arc irradiated 
onlv if the opirator liehcies Uial cancir mov jiersisl 
in these areas 

Irradiation of (he Ovarie*! — Tloentgen castration 
of all women with cancer of the breast before llie men 
opaiise has been adi ised The only definite proof of 
lienefil from this procedure is found m the regression 
of non irradiated skeletal mclaslascs in other cases it 
shouH not be earned onl roulineli 

Summary — Successful radntherap\ of cancer of 
the breast is basei! on fnniihanti with the disease 
apprecialon of the factors goscrning the retatise radio 
Ktisitiutv of raiuer and the b»suc« surtooathne it, 
as well as ibo correct irradiation of all ports of the 
grow th 

Had olheraps is ll c trcolmenl of choice in inoperable 
on 1 metastatic esneer of the breast Siimhr treatment 
in operable cancer cl nicnllv hmitc<l to the breast is 
ns yet cxpcnmentnl and )g }ustified ontr m certain 
exceptional cases radical mnstectom} lieing prefenble 
prosiled rigid classiriCHlion of npcralle an! ii operable 
cases IS carrieil out rreoperaliie and postoperative 
roentgen therapy mas be of saluc in some cases for 
temporary growth rratrainl of the cancer 

^^\.LR7CE Ll\Z 
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TRAUMATIC FAT NECROSIS. TUBER- 
CULOSIS AND SYPHILIS 
or THE BREAST 

TRAUMATIC FAT NECROSIS 
Definition, — ^Tniiinitic fnt nicrosis of the 
fcmile breist is a benign disense which oc 
curs as the restilt of severe trauma to a verv 
fat hrcist As the clinical signs and svmp 
toms closely parallel those of carcinoma the 
disease IS commonh mistaken for cancer of 
the breast 

Etiology. — The lesion occurs onlv in 
breasts irjiich are unnsualh corpulent The 
a'crage wtight of the patients in the twtntv 
cases reported bv Lee and Adair was 17(i 
pounds An inpirv of severe nature lakes 
place causing extravasation of blood into 
the fat tissue of the breast The injuries 
have frequently been caused bv the intro 
duclion of long hvjiodtrmoclvsis noodles fol 
lowing some severe operation The large 
needle punctures one of the numerous veins 
of the breast permitting extravasation of 
Wood mto the inlorfluctal areolar (issue and 
mto the thick fat pad overlving the mam 
inarv ti-«sue The Usinii results nho from such 
severe injuries as a fall down a flight of 
stairs In one instance the patient fell down 
stairs holding n picture frame under her arm 
The corner of the frame ran mto the breast 
without breiking the integument but re 
suited m the production of a market! cc 
chvmotir area 

Pathology. — Necrosis of the fat tissue oc- 
curs both as a direct result of rrijurv and 
also as a result of htmorrliage in the local 
tissues Necrosis occurs verv soon after the 
injury Many giant cells appear and have 
been seen m tumors in as sliort a time ns 
five weeks There i-» Ivmphocvlic infiUralion 
associated with a mirktd production of fib 
mus tissue One feature is that of aii obliter- 
ating endarteritis rreqnenllv, numerous 
small cysts of fitiid fat arc scattered through 
the lesion Later on the ma<-N contracts 
tbm js a considerable growth of new «j>in* 
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(lie fibroblasts, and niore and more fibrous 
tissue forms Tlie lesion inaj contain calcium 
deposits, and at times the wall o! a cyst maj 
be calcific or the cjst contents may be fluid 
oil and admixed with small stonts of calcific 
material 

Sjmploms and Piagnosis. — After the 
hemorrhage which follows the injury has 
been absorbed, a painless, stonj-hard tumor 
foims It may become attached to the o\er- 
lymg skin, retract the nipple, deform the 
shape of the breast (Fig 4(58) and oven be 
attached to the deeper structures, such as 
tlu pcctoralis major muscle The diagnosis 
IS based on (1) the history of a se\orc in- 
jury which occurs in (2) a \cr\ fat breast. 


TUBEIICULOSIS OF THE BtlFlAST 
(Ttiberculou^ MaftUis) 

Definition. — Tuberculosis of the breast is 
.1 rare lesion (nhjch is becoming rarer) 
caused by an infection of the mammary tis- 
sue with the tubercle bacillus It was first 
described by Sir Astley Cooper in 18il9. 

Etiology and Pathology. — ^Thc tubercu- 
losis m this instance is thought by some to 
lie primary in the breast, the result of a 
l»loo<l-borne infection. Another school of 
thought stoutly maintains that nil mammary 
tuberculosis is secondary to luberciilo'is in 
other parts, such as rib. lung, iilciira, medi- 
astinum sUrniim. ctrMc.il or axillary nodi 



Fig 40S — Iriiumoiic fjit nrrrnMs of the female breast slinnmg the cliarttctenUie putkenng ntid skiU lU 
tachmcnl \ tumor js prerfnt possessing Ibe rlimral signs of cttacer TJiis benign luntnr lesiihtiJ from the 
inlroiluction of hsjioilernioil.'sis needles beneath the brcTSt 


(3) \ painless, stony -hard tumor is present 
which (4) causes allnclimcnl to the skin, re- 
traction of the nipple and deformity of the 
breast 

Prognosis and Treatment.— As trau- 
matic fat necrosis of the breast is a benign 
lesion. local rcmo\al of the tumor will effect 
a cure. 

RcFEIfFNCtS 

Colien I Trsimiilii Pal Necrosis n( Uie Rrcast 
SO'IO loss 

Eniii’ 0 Truuniaii,che retlnekrose CenVtnlM f 
Chir 12J3 ISOS 

l.oe B J and Adair, F F Traumatic Fat Nerrow 
of the Female Breast, Ann Surg 71 183 11K*0 
soc'n 1091 


insoUement The latter view is more com- 
mon and is explained on the gronml of retro- 
grade lymphatic extension The axillary 
lymph nodes are intohed in about CO ptr 
cent of the cases The tuberculous nnstiti* 
is usually a localized process The Io«ion dc- 
\elops to tlic stage of tissue liquefaction and 
the formation of a true tuberculous absciss 
The abscess burrows up Ibrongh tbc breast, 
appearing by one or more sinus tracts at the 
surface of the skin, where It breaks dls- 
chaigmg the characteristic tuberculous ab- 
scess pus 

Sy’mplomatology and Diagnosis. — \ soft 
tumor mass is present in the breast The le- 
sion IS painless except immediately before 



s\rmLis or inn ininAST 


(lie rupture of the ab^cihs «hcn it acini lie 
comes punful The ilifTcrtntml (}inctio«is 
must bt nin<?e chicflv from i funciting car 
emonn from actinonncosis ami from pjo 
pcnic mastitis About the «mus tncU n 
deeper pipmenlalion tikes pKct on the skin 
surface The nipple is commonh rctnctcil 
cspecmllr if one of the fistuhs appears 
nithm the areola The clinicil f?iit.tiosis is 
frcqmntl\ clifTicult but is bist<l on the null 
tiplicil\ of smus tncls on the tbschirce of 
the characteristic tuberculous pus on llu 
presence of i soft brnsl tumor on the mr 
troscopie proof of the presence of inbcnlc 
biedli m the smeir and on (he \ n\ film 
demonstration of piilmonirv rib or mtdi 
astinil tuberculosis 

Profrnosis and Treatment — The proc 
nosjs js usuilh pood dependiiic houcser on 
the ettont of the tlisense process m the othir 
parts of the IkkIv rreqmnth local Hg 
inciitil remoNil of i section of the brcisl is 
not ciiratMo bceiuse the «inus (nets are 
tortuous and the opinlor is (piite apt to 
Inie beliind an irei of tiibemdous mastitis 
in Ashicli anotlur absesss will dcxclop lit<r 
TyOcaJ nnstretomv u«ualh tffrets a curt nn 
less the iNillars nodes arc insoUcd in which 
case an a\ilJirv dissiclion is indaitcd It is 
not iicccs«ir\, howescr to rcmo\< the pee 
Innl muscles It is liijdiK importint Ihil 
tilt opintmn be followed li\ pcneriil hs 
piemc trciliiunt 

Ox per \ Illiiflral ons of Dsensrs «f tht flnint, 

Lf) Ion 1800 

I) I Imf 11 -»»■ lie Van* IfiSl 

siniiLis or Tiir nRr\‘?T 

Dcrmiiion and Ctiolo^o — Ssphibs of the 
brcist <“onsists of one or multiple Unions of 
the bnisl or nipjilc ciitsctl In inf«*clion 
With the Treponrma pallulum It is a rare 
loril manifestation of a general disen^t In 
a virus of o]ipro\imntcli ^0(l^ jiitiinls with 
lesions of the breast adnulled to the 
monnl Ifovpital in New Aork Cits thm 
Were iOUl cnvt<s of tancir ISO of librovhn 
oina is of sarcoma 50 of Piget’s di«ti*e 
1(100 of siibiculc and chronic mi*tilis and 
onh 5 (0 05 fier cent) of siphili* of the 
breast 

PalboJogs. — ^The form taken In the le- 
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Sion IS tU pendent on the stage of the stph 
ilitic infection 1 7*/;c pninarj/ c/mnerr of llu 
breast IS iisualh locahreil on the iiippk is 
usuaiU bdittnl and is tlie most common 
ssphfhlic Icvioii In ilas« jiast wlien w«l 
nursing w is friqutnlK imploved it wns not 
nncomnion for a wet niir'C with siplnlis to 
iiiftcl the mouth of nn mfnnt who in turn 
might transmit the infection to lus parents 
The revtrse of the process was also (me 
S TV/e recamlary ntage The <kin of (hi 
lircast IS freqtientlv the site of v^|ditlitie 
iruptions Miicoin patclus mil occur nbotit 
(henipplt S r/ic #cr/inn/ The gumma 
IS nn evtrcmeli ran rrnrufi 'Inliim of a si pb 
ililic lesion Among approsimaleU 7000 eases 
of briasl lesjon* at the M<m<rnl If/xpitnl 
tlun was but om. gumma Tin gumma is an 
mlraparinehimntoiis hv»>n \t tmns it ap 
pi irv in a stibanolnr |Kisilion cnising iilcir 
ntion and sometimes total ibstriielion of the 
nipple 

liiiffnosls — TJie ehanerr of tlir nipple 
and till snbnriol ir ulcerating form of gimima 
art difUcult to difli nnlinte from I’agi t s dis 
live The eharnctinstie appearnnei of chan 
ire howiver will aid in di<lmgui 1 ing U 
Tilt <hagno«iv can hi eisiK virifiid histnlng 
itiillv bv biopvv ami nKo b\ the Wnssirmnnn 
and Kahn tests V Ihcrapiulie list with 
dovts of nrsjdutiamine will also holji in tlie 
diagnosis The gumma eomimncts as a firm 
localiml 1113*5 griduallv pn<sing aeitinsl 
the skin fnnn beneath causing a dnskuuss 
and laltr a localiml red nria whirh bci-omev 
tmrpV 'T\ic Xurnor n\ stage soltrnv \)p. 
comtv fluctuant and if ml into will (tiide 
tvpitnl jicerntie material Tht wound it 
gravisli his oitrhaii^ing nlucs is tinlit allhv 
in np}Hnranet and will not Inal The <bag 
imsiv of svphihs of the bnast is ha«<d on 
(lie niiamm'sis mchidmg the hntnrv of ex 
ixjvijrc pnmarv and scimnilirv mniiifcsta 
(inn< mi«earnagrs sirologaal rt icliims 
Inopsv dark llild rsaminatioris etc 

Progno*»lv and Treatment — Tin froig 
iiovis IV favorabk for a cornplcti curt of tic 
lesion if the prrprranijJuiljc Ihrrapv ;» nr 
nrsl out this sboiilil iiicltt<le }>rnirilliii 

InvsK I Afivnc 
RnTnrsoa 

A ta ' I 1 ( nMinra t f !'>»■ Il-r« t Sri 



838 


THE BREAST 


nizwillams D C L On llie Breast St Lous C V 
Afosb} Co^ 1921 

l\alker Bull el mem Soc «1 cl rurpens de Pans 
40 ‘S3 1914 

DISEASES OF THE flIALE BREAST 

In considering the di^enses of the male 
breast it must be borne in mind that the 
breast id the male is a nidimentara organ 
vet occasional^ most all the diseases com 
mon to the female breast may be obsened 
Anomalies — ^The congenital anomalies 
of the breast are amastia (absence of the 
the breast) pohmastia (siipernumcrar> 
breasts) athelia (absence of the nipple) and 
polalhelia (Mipermimcrara nipples) These 
arc rarel> observed in the male 

Gynecomastia which may be defined as 
evcessiae size of the mamraart gland or 
glands in the male ma^ occur in \oulh 
aoung adult life or middle life and is either 
idiopathic or associated with disturbances of 
the sexual glands inflammations such as 
mumps or the result of direct trauma on the 
breast The treatment should aluavs be con 
servaliac operaliae mtcraenlion (reseclion 
of the breast leasing the skin and nipple or 
maslecloms) being resorted to onl\ if the 
breasts cause mental or ph%«vcal suffering 
More rcccnth \ raa therapv has been siig 
gested but this seems to be of doubtful 
value Testosterone propionate the male sev 
hormone is of some value and should be 
tried before resorting to surgical treatment 
Infections and Inflammations — ^Infec 
tions and inflammations mav occur in the 
male breast but occur much less frequently 
than in the female All the pjogcnic infcc 
tions common to the skin mav occur on the 
breast and nipple such as furuncle? boils 
cellulitis and even abscesses Inflammalorv 
lesions due to pvogenic infections mav cause 
eczematous conditions of the nipple and 
areola sometimes giving ri«e to infection of 
the ducts or acute mastitis 
Acute mastitis is rare in the male except 
soon after birth that is it maj occur from 
the fourth to the twentieth dav of the new 
born infant s life or at the time of pubertv 
It manifests itself bj painful swelling red 
ness and tenderness and at limes oven b> a 
discharge of a milk like substance It usuallv 
requires no treatment espec allv no mas 
sage but the patient mav be made comfort 


able by the use of hot or cold antiseptic 
applications Injurv to the male breast some 
times leads to acute mastitis with or with 
out abscess formation 

The treatment of infections of the male 
breast should follow strict surgical pniici 
pies The use of soothing applications nnti 
septics or antiseptic ointments and if ab 
sccss formation occurs incision and drainage 
constitute the course to follow 

Chronic interstitial mastitis or chronic 
hvpcrlrophic mastitis is a rare distinct clin 
ical entitv and mav occur at anv time from 
adolescence to old age The causative factor 
IS unknown but it has followed in the wake 
of acute mastitis and injuries This disease 
may be diffuse or localized Diffuse involve 
ment is noted particularly below the nipple 
or areola and when localizcil is in the form 
of hard nodules which arc not encapsulated 
Pam may or mav not exist and may be var 
lable in its seventv 

The proper treatment consists of soolhmg 
applications or ointments containing ich 
thvol mercurv or iodine and the aclmmislra 
tion of jodids mtcrnalK If palliative treat 
mcnl does not suffice after a reasonable 
time maslcctomv mav be necessarv for the 
relict of pam 

The granulomatous infections «ueh as lu 
berculosis svphiiis and nclinomvcosis have 
occasionnllv been observed m the male 
These lesions are usuallv of a low grade m 
flammalorv nature with the formation of in 
duraled nodules or diffuse infiltrations 
which in the period of weeks or months 
mav cause some pain and swelling redness 
of the skin and finnllv ulceration with sinii' 
formation 

The importance of these granulomatous 
processes is that occasionallv, before the 
breaking down and the formation of smuse® 
these tumorous masses mav simulate malig 
nant disease in that the skin mav be adher 
enl and retracted the tumor mass mav be 
poorlv defined and the Ivmpli nodes m the 
axilla mav be enlarged The proper hisfo 
logic and pathologic examination of tissue 
and pus will make the diagnosis certain 

The treatment of tuberculous mastitis is 
the general hygienic regime of all lubercu 
lous patients including heliotherapv and 
conservative surgical procedures for the 
eradication of the local disease 
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DISEASLS or THE MALE BREAST 

Sjphilis of the Breast — S\phihs of the the breast areola or nipple arc those com 
breast mav present il^clf m the form of cu mon to the skin m general that is the basil 
tincous legions or gummas Chinctenslics cell epithelioma «=quamous cell epithelioma 
of s\q)hibtic ininifestitions such is gum and malignant meUnoma 
mas cm be corrobonlcd b% complement Tumors m the breast proper mchide the 
fiMtion tests or thenpcutic tests of mer fibroma lipoma angiomi or hmpliangioma 

ciir\ bismuth roditls and other specific rem itbroadenomi cjstic adenoma serous cyst 

edits uhich usinlh cause a prompt regres retention c\st galactocelc and papllla^^ 
Sion of tlic disease cast Sfafignant tumors of epithelial origin 

Actinomjcosis — Actmonucosia ma\ be are duct carcinoma (at times presenting the 
diffircntiatcd from other lesions b\ the find ippcarance of Paget s disease) adcnocarcin 
mg of sulfur like granules m the pus from onn and papillar\ carcinoma All maj at 
abscess caMlies or sinus tracts which will times be spoken of as a scirrhous or mtdul 

slion tlie presente of actinom^cctcs Con hri tipe dtpending on the ainonnl of con 

scr\atne surgital Ircalinont such as e\acn ncctisc Iismic proliftntion m the tumor 
alion of the abscess caMts or eradication of Of (lit conncctnc tissiit tumors there are 
lliL Simla tracts or ulcerating areas logetbir Mrioua Uqies of sarcoma The fibrosarcoma 



Fic 4G9 —Cnrcinoms of tie left breast melaslases lo lie ns Iln >n a man agcl ffU l! rw It was 
ireaferf stirpcaff and 6v rod il on sa Wf d «J from oKtasUtset la Iftc hng and ta^ixtl nam f va jears 

an! one inonlb afler almsson to tie 1 espial 

witli the use of copper sulfate lodids niid ir (spindle cell) is the most common and then 

radiation is recommended Since the mtro the adcnosarcoma depending on the pres 

duction of the sulfanilamide preparations a cncc of epithelial elements in the tumor Oc 
f«.« isolated case reports of treatment of casionallv rare types of sarcoma such as 
actmomtcosis with this drug ha\e been re Ivmphosarcoma neuro »enic sarcoma oslco 
corded with marked beneficial results More clmndrosarcoma endotJichoma and liposar 
rcccnllj pemeillin has pro\ed to be a salu coma hate been described 
able agent m the treatment of this disease Tumors benign and malignant mat occur 
Malignant and Benign Tumors — ^Malig in the male breast at ant lime from the 

nant and benign tumors of the breast proper twentieth jear to old age 
mat be ditukd into those originating in the Diagnour — The differential dmgno-.is be 

epithelial cells and those originating in the tween benign and malignant tumor of the 
eonnectite tissue cells The benign tumors male brtast is at times tert difficult Gen 
which mat occur in the skin areola or nip eralltr the characteristics of benign tumors 
pie are the fibroma fibropipdloma angj mat be described as follows tumorous 
oma netus and sebaceous ctsl The malig masses which tart m size from a few milli 

mnt tumors which mat intohc the skin of meters to set era) centimeters in dnmeler 
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As a rule they are sharph defined firm in 
consislenC3 mo\nb)e on the underljing lis 
sue and beneath the skin and slo^^ in gro^vlh 
In the case of cjsts a sense of fluctuation 
maa be obtained and no shadow is cast on 
transiilumination if the\ contain clear fluid 
If the fluid IS turbid or bloodv opacilj to 
transilluminated light is observed Other 
tumors gi\e shadows depending on the dens 
itj of the tissue from which thes are dc 
rised Howeser the transiilumination of the 
male breast while \aluable is \erj difficult 
because of the small size of the organ 

At times most all of these characteristics 
may be encountered in a malignant neo 
plasm of the male breast but more often 
thej are tumors \arMng in size which are 
not tender are hard in consislenca and 
poorlv defined tending to merge with the 
surrounding breast tissue AMien seen later 
they are adherent to the skin as is evi 
denced b^ the pig skin or orange peel 
appearance and still later thej maj be ad 
herent to the undcrlving tissue with en 
largcment of the axiUarj nodes which are 
bard m consislencj Ulceration pain and 
bleeding ns a rule are late sjmploms 
The benign tumors when favorably situ 
ated sharpU defined and not loo large ma\ 
be removed bj local resection or enucica 
tion However the correct diagnosis of dis 
cases of the male breast maj he so obscured 
that mastectomj is preferable 

Treatment — The treatment of malignant 
diseases of the male breast should alwajs be 
radical especially w hen ihev are seen early 
that IS when the tumor inv olves the breast 
with no demonstrable metastases in the ax 
ilia By radical mastectomv is meant sacri 
flee of both pectoral muscles with dissection 
of the axilla wide excision of the fascia and 
of the skin overljmg the breast (Halsted or 


INiIlj Mever operations) In other words 
operative treatment should he as radical in 
the mall, as m the female The prognosis in 
malignant diseases of the male breast is al 
tvajs guarded for as a rule these patients 
do not appear for treatment early The pos 
<;ibilitv of a cure is directlj proportional to 
the anatomic involvement bv the tumor 
Eive vear cures should be as good as m the 
female breast ^^bcn the disease has spread 
to the Ivmph bearing areas the prognosis is 
much more serious 

In view of the advancements in radiation 
therapv which have been made in the past 
decade lodav all malignant diseases of the 
male breast should have if po siblc preop 
crative and postoperative irradiation with 
X raj or radium 

Denver and JIcFarland in tJieir series es 
limate that per cent of all malignant 
breast tumors and 2 per cent of all benign 
tumors occur in men and that 80 per cent 
of the tumors of the male breast are malig 
nant A total of 1 5C per cent of nil the mnl 
ignant breast tumors m patients admitted 
to the New '^ork State Institute for the 
Sludv of Afalignanl Diseases were in men 
44 4 per cent of these being malignant In 
women 73 per cent of all the lesions were 
malignant 

Behn vrm F Scnnmvrn 
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XXH; THE THORACIC WALL. PLEURA AND LUNGS 


riYSIOLOGY. AN'OMALrCS AND 
TRAUMATIC UMPinSEMA 

ilR Ml CH-\MCS OF RPSPinATION 
m »urp«r} of the tlinrsi n om it 

ijfh uniierolatidinc of Oie fn*T)ianir5 of rwpjra* 
•lid of tie Jiilhcitipc |ili\si«>lo;;y of open mini 
I poemnollmrax Wiile * knowlriJse of oilier 
» of ri-ij*irattiry jili\-»ioli'ipv itnpnrlnnt and in 
nl »in inereime the *nrreon* rlTioeiir^ kt h 
iV’ <v<n?Airi* Att iliw A? ««iTrjiYnl*w? /nw-dirawy 

'at! ins and to kr»« hoa (n lian lie end ireient 
iiilo«ftfd train of e\enl» ahirh follow opening 
e iWral raMt> nr molidiratjon of the Ihonme 

the fftiH a reaiill of lU and the al»- 

of nu^rular tone the ihorat i» *o rontn>ele«l 
the raMt\ «« no larger than the rehte^l and air 
inQ At Inrth the ilraighleniiig of (he lr>il> and 
nAtrartion of the mwielei of rwfnralion inereaie 
ire of tlie lhr>ni!( Tin* incrcav permuteil ant 
'jMinierf fiv •{retelling of (he langi and «<ptfa(«»rt 
into the liniiirhal and aliToUr ipaer^ kfter the 
reatli the tung* are •!«•) « »tfetfhei! an I atwa>« 
tllr riled with air Thu i< the meelani^m of the 
ri^hmenl of the wgalive intrapleural preiKure II 
tie fiiokeii of more aoeurateh a* the temion 
d to a piTMiire of fl rm of water) iin hr which 
iftga are »1fetche<! to fll the ihora* and b'i heing 
ulent on a d)<pro|>ortinn betnren the eapanljr 
r rhe<t and the »ire of ilt eontento (he thorax 
[Mimled on tnipiralinn hi rnntmrtion of the rea 
iry mucJes the lung* air utill further »lfetrhe»l 
mire air tr draa'n into (hem On erpiratiofi a» tlie 
s rtmtracl* ther are peniiiltnl to draw m lowanl 
roi tx and expel the air inhaled cm the preee«rioR 
ahon In other nonti the func* pn«iiele foffow 
movemenU of the eximn hng and rontrarling 
X an I a« lliei do en nir u inhnleil an I exhale<l 
len an opening u made in the thoracic wall the 
mntfarl end air i< »uehed into the plmiral 
y TJie long on the atTccleil fide draw* away from 
loraae wall and the one on the oppmite bmIc 
a the molindiijunj lowanJ if On inapinitHin as 
horax jnrrra»es in lire, more air M drnwtJ wto 
ilcural caMty, and the meilnxliniim follow* the 
iite thnmeie wall and »hifta further over On 
ition as (he thorax deereaxex in sire. «ir i* lorci^l 
of the ploural mvity and the meiha^liiuini w 
1 liaclc toward the mi Ifine A wound through 
1 aif Ihii* enter* and hakes the Ihomx on respira 
1* railed a aurking wound an! the to and fro 
ment of the meiliaMinum i* calleil meihastmal 
■T It I* obkiou* that llu* movement of air ui 
out of the wound W Similar to hreathing hut that 
a uvles* inlcrchangr liecnuse the air mereK 
in and out of the pleural cavitv and <io<>s not 
m contact with any oxvgen abwirhing lurfaee 


Tlie subject is thus breathing both through the normal 
air fuKsagm and through the hole in the thoraac wall 
The larger the hole, the more air goes in and out of 
>t and the tes* goes in and out of the nose and mouth 
If the opening i* *mall (smaller than that of the glot 
t»), norma! respiration will usually he sufficient to 
support life hut if it u large asphkxia and death wall 
cfiswe Tlin I* the meclianwin of Ofien pneiiniothorax 

Tliere are certain pathologic eondilions which pre- 
sent tike untoward effects of o|icn pneumolhomx and 
•xnain ways in which ihev can l»e prevented artificially 
^■ihcsions fietwixn the fung and the thoracic wall pre- 
sent rnlbpsc of the lung and movement of the nieih 
asiinum am! since one lung functioning normally is 
»*>iplc to carry on respiration any infection that fixes 
the meihastintim and iiuikrs it ngi 1 prestnU flulteT“ 
and permits efficient breathing At operation if liad 
•'mptoens dcselop they can l>e stopjicd hy grwping 
(f<e lung and drawing it into opening in the tlinr 
•oe wait Tins parliallv closes the opening and also 
•Uhilirr* the meihostinum A tucking wound of the 
«hr«t fthouti !>e rioscti immishalctk bv packing until 
•lie fuktioit ran he IrtirLspodctl to the operaling room 

rnr.ssUKC anestiifsia 

During a surgicat opamlion insoKing wide opening 
«f the pleural csmIv cothpse nf the lungs may lx* 
present^ by raising the pressure witlun them Tina 
can Iw am>m|hilin) most simply with the onhnarv 
afjMntos aixJ rrui<k uvt! ht paa ancslheaia Many 
of the device* now on the market arc so coiislruetcfl 
that the pressure under which the ga* t* ailministcrcd 
can Iw fsintiulhsl an I vanetl If a device with these 
impmsements is not nvailahfc the offer type may be 
adapteif b\ connecting the exhafalinn outlet hy means 
of rubber piping with a j.hsa lulie which can be low 
ctsd into a Iiollle of water to any dcsirwl depth A 
rexistanceof from S to 5 cm of water w ample During 
the operation the distention of the lung can be con- 
trailed b> nising or lowering the glass tube A pressure 
rmjcb aliovr 8 cm of water shoul 1 be nsoidct! a* there 
IS some danger of rupturing the lung 

ANOMALirS OF THE THORAX 

Anomalies; of tliP tliorav and (Is contents 
arc numerous Tlic more sorious anomalies 
arc not compnlthlc with life, and fe« of 
fJtoso tint permd life interfere with function 
to such an extent as lo warrant attempts at 
correclion Congenital elevation of the scap- 
ulae IS not Uncommon One or both pectoral 
muscles on one or both sides maj be absent 
The sternum nn\ be separated into two 
pirts a xcrtica! cleft or maj be deeply 
depressed toward the spine Forking of a rib 
anfcriorfj ts common as is afeo fusion of 
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two ribs There nia\ be an extra nb m either 
the cerMcal or the lumbar region or the 
first or twelfth rib ma\ be absent or rudt 
mentar^ The whole or a part of other ribs 
maa be missing 

Anomalies of the lungs range from com 
plete absence or ha-poplasia of a lobe one 
lung or both lungs to the presence of super 
numerara lobes These variations are of con 
siderable importance in the localization of 
parenchamal bronchial or interlobar dis 
ease 

The congenital anomalies aabich are of 
surgical importance are ceraical rib pectus 
excavatum and congenital hernia of the 
lung Ceraical rib congenital thoracic lu 
mors and bronchial anomalica will be dis 
cussed in another section 

Pectus Excavatum (Trichtcrbrust Fun 
nel Breast) — Defimtion — A deformita of 
the thorax usually congenital hut occasion 
ally traumatic m which the sternum ts de 
pressed toavord the spine sometimes to such 
an extent that samploms are produced from 
compression of the heart 

IluiOTj — Tie fint known Jess pt on of lh« fondi 
ton was given bv Johann Schenck in the s xteenth 
century ttilhelm Ebsle q m 188* reportwl fire cases 
described the symptoms an I fint used the term Inch 
teibmst Ludwig Meaer in 1911 was the first to at 
tempt to correct the deformity surgic»ll> James Cart 
reviewed the literature in 19S3 

Dejormiti / — ^The condition occurs com 
monla in persons of an asthenic habitus The 
depression starts at the mamibnoslernal ar 
ticulalion and increases steadilv to the 
xiphoid which is frequentlv depressed to 
within a few centimeters of the spine The 
Iransaerse diameter of the chest and the 
anteroposterior diameters m the midelaaac 
ular lines are increased The cartilages sink 
abrupllv backward to the depressed <ler 
num 

The heart is usualh displaced to the left 
and rotated on its axis but occasionalb it 
remains held m a normal position A depres 
Sion on the anterior surface of the right aur 
icle from the sternum has been noted 

Symptoms — Usually there are no svmp 
toms referable to the condition This is es 
peciall_j true if the heart has escaped well to 
the left ^^hen s\'niptoms are present ihej 
var\ from mild intolerance of seiere exer 
else to marked d 3 spnea palpitation tadiv 


cardia and precordial pam In the case re- 
ported bv Carr and in which the wTiter op- 
erated there were recunenl attacks of un 
consciousness 

Treatment is surgical and consists m re- 
section of the portions of the sternum and 
cartilages which are pressing on the heart 
This usuallj includes the lower half of the 
corpus sterni and the cartilages attached to 
it Operation should be resorted to onlv if 
the siraptoms arc handicapping and if the% 
can defioiteh be attributwl to the deformitj 

TRAITMATIC EMPHYSEMA 

Injun of an\ part of the respirators or 
gastrointestinal tract niav permit the e«cape 
of air into the tissues In the respiratorv 
tract espccialli m the lung such a wound 
1ms a tcndcnci to become \alvular permit 
ling the escape of air during one phase of 
respiration or on strong rcspiralon efforts 
and closing during the other phase to pre- 
acDl Its return In tins manner, air is 
pumped forcibh to all parts of the bodv un 
til the patient becomes scnously inflated 

The condition occurs most commonli after 
a penetrating crushing or contusing injury 
of the thorax The fracture of ribs is not nec 
essara The lung ma\ be torn bv the seiere 
cxpiraton efforts of coughing or the strain 
mg incident to childbirth High pressure gas 
anesthesia or explosion of an anesthetic ad 
ministered b\ the closetl metliod mai pro- 
duce It The trachea or bronchi mav be m 
jurcil bj foreign bodies or during bronchos- 
copj 

An mlcrcslmg group of cases follow ton 
silleclomj extraction of teeth and other op- 
crati\e or accidental wounds of the mucous 
membranes of the mouth nose and throaU 

Generabzed traumatic emplijsema sec- 
ondar\ to injurj of the lung raai disscmi 
nale b\ one of two routes If the lung is 
torn on its surface tension pneumothorax 
may force air through a wound of the parie- 
tal pleura into the tissues of the thoracic 
wall and thence o\er the whole liodi If the 
injura to the lung ^ internal the air is forced 
along the peribronchial and perivascular tis 
sues to the mediastinum whence it travels 
upward to appear first in the «upraclavicO 
lar foasac and downward rclroperitoneally to 
appear m the groin 

Jerome R Head 
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INFLAMMATIONS OF THE CHEST 
WALL, ETC 

INFLASniATIONS OP THE CHEST WALE 

A Subpectoral Abscess —A subpcctoral 
abscess is au uncommon altbough serious 
lesion and because of its location beneath 
hea%j bellied muscles it is frequenth mis 
diagnosed in its carlj de\clopmenl Tlie m 
fection begins in the subcIaMCuhr ghnds at 
the extreme apex of the axilla and is nsuallx 
caused by a hemolytic streptococcus sec 
ondarx to an infection onnjurx of the hand 
arm axilla or breast It also may follow an 
injurj of the chest wall of the supra 
claMciilar fossa 

The subchxictihr glands he adjacent to 
the asillarj xein high m the axilla and just 
beneath the coslocoracoid membrane Wlicn 
the infection extends outside of these glands 
it spreads downward and outward beneath 
this fascia and at times ma> extend pos 
teriorh around the chest wall to the sub 
scapular region 

Sympionui — Since the infection lies deepK 
hidden from the surface local sxniptoms 
and findings are insignificant in the farh 
stage and are usually preceded bj fexer 
chills and general malai<e Pam m the shoul 
dcr and arm cspeciallv on a<?(!uction or ro 
tation rigiditx of the pcclorahs major miis 
cle and a sensation of tenderness or pain 
near the middle of the claxicle are the first 
local manifestations Examination rexeals no 
earlx local abnormalities but later sxxclling 
and a fullness near the outer inferior border 
of the pectoral muscle with tenderness oxer 
this area arc noted Aliich of the swelling 
maj be due to edema and the lack of fluclii 
ation IS misleiding often dclaxing Ihc 
diagnosis 

Treatment — ^Treatment consists of in 
cision and adequate drainage along the outer 
mferior margin of the pectoralis major mus 
cle AdditJoniJ drainage bv d»/s;on of flic 
mu«cle fibers beneath the claxicle max be 
necessarx Owing to the location of the ab 
sccss pxcmia and septicemia arc not imcom 
mon The condition is alwavs serious and 
the prognosis must be guarded 

B Suhscapular Abscess — A subscapular 
absce s is much less common than a sub 
pectoral abscess and usuallx produces fen 
local or sx stemic sj mptoms Although caused 


bv pjogemc organisms it maj present the 
appearance of a cold abscess At times it is 
differentiated from tumors onlx bx the pres 
ence of fluctuation Treatment consists of 
adequate drainage after determination of 
the etiologic organism hv aspiration 

C Acute Osteom>eIjtJs — \cute ostco 
mrelitis of a rib maj result from drainage 
of an empjema from trauma or from gen 
eral staplixlococcal infections 'With the ex 
ception of the last mentioned the sjstemic 
mxolxcmcnt is much Jess common than that 
produced bv infection in other bones In 
xolxement of the cut end of the ribs follow 
mg rib resection for draining an empxcmn is 
not uncommon and produces no sjstcmic 
reaction Care must be fallen that the se 
questrated end does not cause a chronic 
empjema bx falling into thccavitv and net 
ing as a foreign bodj OccasionalK an entire 
rib maj become nnolxed and sequestrate 
Surgical remoxol of the sequestrum is fol 
lowed by complete healing Os.tcomxchtis 
following trauma to a rib produces no special 
problem and is treated m the usual manner 
for this lesion Oslcomxelilis of the sternum 
is much less common but when present car 
Ties a high mortnlilx 

Txphoid ostcomxchtis of a nb is rarelx 
seen since the incidence of txphoid fever 
has been reduced The local condition max 
not appear for months or xcars after an at 
tack of txphoid fexer howexer a historx of 
an attack is usuallv present Locally a 
fluctuant swelling dexelops but signs of an 
acute inflammation are lacking Its rccogni 
lion IS important in order to prex ent spread 
of the organisms before the diagnosis is 
made Tx'phoidal ostcomxtiitis must be dif 
ferent/ated from tuberculosis siphihs sar 
coma and chronic pxogeme infections of the 
rib Aspiration and culture along with a his 
torv of txphoid fever are iisualh sufllcient 
for establishing the diagnosis Treatment 
consists of surgical excision of the inxolxcd 
banc 

D Tuberculosis — ^Tulicrculosis of the 
sternum ribs and cartilages is a common 
lesion It max dcxclop 1 x one of two incth 
ods either bx direct extension from tu 
bcrctilous glands lx iiig just outside the pant 
lal pleura usuallx near the stcrmiin or bj 
hematogenous spread from an actixt tu 
bcrciilous lesion elscxxhcic m the bodx The 
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former route h probablv much more com 
mon since m man\ cases the tuberculous in 
fection IS around the rib or cartilage with 
no e\idcnce of infection found within these 
structures 

Although lhl^ infection ma\ occur at an\ 
age it is more common during middle life 
The lesion presents local manifestations sim 
liar to those produced b\ cold abscesses 
elsewhere There is little CMdcncc of local 
mdammation a fluctuant non tender swell 
ing indicating its presence If it is allowwl to 
progress necrosis of the skin occurs with 
sinus formation The infection mas however 
extend quite «omt distance along a rib or 
eattdage before sleselop -kspiralKMi 

of the swcllin^ rcscals thick curdv pus If 
a Sinus is present inicction of a radio-opaque 
material and \ raa examination of the chest 
will aid in determining the limits of the in 
solsemenl 

Treatment — Treatment consists of wide 
surgical excision of the insohed rib or of 
the entire cartilage if the latter is msolved 
^NTien no sinuses or «ccondar\ infection is 
present closure of the wound without drain 
age 18 indicated Siipporlnc treatment as 
for tuberculosis elsewhere is helpful 

E Actinomvcosis *— \ctmonu co la of the 
chest wall is practicallj alwass socondars to 
aclinomscosis of the lung or intestine In 
the former case the process extends outward 
through the pleural cants and in the latter, 
extension is up through the diaphragm 
‘'ince this infection respects no tissue Ixuin 
daries it insohes all structures of the chest 
wall and slowh produces a brawn\ indura 
tion in the soft tissues with considerable 
swelling and edema \ productnc cough 
usuallv with licinoplasis and local pain and 
tendern«.«s arc experienced along with con 
slitiitional semptoms of fcaer weakness 
sweats anorexia and loss of weight If the 
disease procc*ss i« allow «1 to continue dis 
charging «inusc arc producetl 

This cniiclilion ma^ be mistaken (or tu 
lierciilosis of the dust wall or tumor of the 
lung with secondare insasion of the chest 
wall The diagnosis is established In the 
finding of sulfur granules m the exudate and 
the rax fungus on staining materia! remoxed 
bx aspiration or biopsj 

Treatn}C}it — Treatment consists of wide 
excision of the inxohcd parts iisuallx per 


formed best in sexeral stages The use of 
IhxTnol and potassium iodide bj mouth and 
thxniol locallx has bicn of definite benefit iti 
some cases Local x rax treatment max also 
be helpful The prognosis is poor Response 
to ihcrapx n iisuallx onlx temporarv the 
<li case often recurring after i sccinmglv 
permanent cure has been effected 

RFRMV OF THE LUNG 

This IS a xerx uncommon condition onlx 
171 cases haxang been rcporlcxl in the Iiten 
lure up to 10*13 The condition max I e con 
genital or max dexelop folloxxing trauma to 
the chest wall The congenital tvpc i*. a true 
hernia with a <ac of parietal pleura into 
which the lung protrudes and occtir> most 
commonlx near the sternum or xcrtcbrac 
through an intercostal space The acquired 
Ixpe mav follow an mjurv to aiix part of the 
chest xvall the lung prolapsing through a 
defect produced bx the trauma 

The usual «xmptoms arc a bulging mass 
pain oxer the local area and cough The «izc 
of the mass increases on coughing or strain 
ing The cough is iisuallx non prodiictne but 
max produce bloodx sputum Incarceration 
and strangulation of these hernias haxebetii 
reported 

Phx steal examination rexeals a soft crcpi 
tant bulging mass which «uddenlx increa«t« 
in sire on coughing \ bonx or fibrous mi’ 
max be felt through which a finger mav bi 
in'erlod into the chest caxitx Tlie diagno i 
i> easiR made 

Since these hernias rarclx heal spontani*- 
oush treatment consists of freeing the con 
tents of the hernial sac anti closure of the 
defect in the chest wall by a plastic operation 

TUarORS 

Various tumors of conneclixe tissue origin 
«ucli as lipoma Ivmphangioraa hemangioma 
osteoma and chondroma max dexelop m the 
chest wall The most common is chondroma 
or osteochondroma xvhich nri'cs from a rib 
cartilage or the sternum DIanv of the'* 
tumors arc malignant e«pccmllv tho«e of n 
cartilaginous nature Giving to the fact that 
most of them grow toward the pleural cax 
ilx thex max reach a considerable size be 
fore producing sxmptoms or before ihcw 
presence is di'xroxcrctl The tumor freqitcnth 
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nnscs at a co^tocliondml junction ami ow 
ing to Its «Io« grow til nia\ be 

cntirtlv lacking until adjacent structures art 
influenced bv pressure Al! slruclures of tin 
cln«t wall are usualU inaoUcd b\ llit 
growth which is more or less spherical in 
shape hard and nodular with areas of «of( 
ming dtit to degeneration Since melaslnses 
are Into the tumor is apt to be consideri.d 
benign and difTcrcnlialion is frtqucnlK dif 
hcult or impossible even on microscopic tx 
nmination Of 213 cases anal\/cd h\ llwl 


tlu tumor It can usiiaJIv bt filJtaJ in bv the 
breast or scapula Good rtsiills m i\ be t\ 
pcLted in the case of a l>onip.n k-sion but 
rcciiiTtiicc IS the rule following extirpation 
of a sarcomatous tumor 
A common maligmint tumor dcscribetl b\ 
Pancoasl nri«i s m the superior pnlmouar\ 
'ulcus AllhoiigJi the soiim of dtvilopmont 
IS questioned it is cpithtlial in naliin and 
IS likelv bronchogenic m origin Thi' tumor 
gives rive to a characlcrivtic clinical picliirp 
of pain tn Uil shoulder wasting of the niiis 
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hlom (14 per ctnl were snreomas In the 
absence of mclnstascs difTircnliation bt 
tween the benign and the inihguinf tumor 
IS mipos ihh biforc optralion Thtv innv 
also be confiisctl with a doruioid cv«l rold 
aliscess anenrvsni nnd txostovis 

Treatment consists in wide surgical ex 
cision Wlitn Iht tumor is large no nllimpl 
should bv made to preserve the undtrfvnig 
pirirlnJ pleura Parluil pnssuri aneslbesn 
must b< used for dealing with lit sUr^ical 
pneumothorax prmlucrtl If a large defect in 
Uic chtst wall remains follmviiig removal of 


cles of Itie hand and Horners svndroiiH 
Uoinlgenograms reveal a sharplv difineil 
upuitv in the extreme nffx nf tin phural 
cnvitv with tleslriietinn of oiu or iiion of 
the first Ihrtt ribs nnd al tunes the iiljaiant 
vertelrac There is no knoirri effeetive 
tin rapv 

Other malignant lumorv frwpieiillv “inn 
in fhv ri{«< arc me{n<falie carcinoma from 
llu Itrcasi and tnuUiph invilomas Tlii Ini 
ler an more casilv ihlcettal here than in 
othv r Nines 
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WOUNDS OF THE THORACIC WALL, 
PLEURAL CAVITY. LUNGS AND 
MEDIASTINUM 

General Consideration —The functioning of the 
canliorespiralor) meehanism is dependent upon certain 
anatomical and phisiological fuels that must lie ondsr 
slorxl in order to naluale the seriousness of lanous 
tviies of Ihorifjc iinunds and at the same lime to 
make an accurate appraisal of the indiiidual patient 
for analomiral and ph>sotogtcnI details reference 
must be made to standard lestlmoks on these subjects 
from an anatomienl standpoint pnmnrv considera 
twin must be tliien to the large number of Ihm »aUeil 
arteries and leins that are present not onlv in the 
ineilmstiniim and lungs but in the chest nail as well 
Attention must be directed to the difTercnoe in pres- 
sure in the tno arlenal si stems the peripheral and 
the pulnvonan 

The melhoil of arresting hemorrhage m thoracic 
nouniU differs nith the li7>e of blood lessel injurcil 
If for instance a laceration of the lung rnii«es liemor 
rhage from the pulmnnarj svstem omng to the low 
pressure in the pulmnnan lesacls resultwig in the 
escape of blood into the Ihornne cnviti or henyitlionix 
the bleeiling ran be arrcstesl bi compreMion of tlie 
lung- wierras in an injiin to the heart aorta or 
siiticlainan interna! mimmarj or intercostal arienes 
Ueniotihage into the pleural caiiti or hemothorax max 
occur that mil not sulisidc folloning compression of 
the lung Rccaase the pressure in the sistemic artenal 
sistem IS high coniparitl to that in the pnlmonarv 
»\»lem I feeding from the sistemic arterial vessels 
«iH be much mote vigorous than that from the p«l 
monari vessels In <-nse ligation of the pulmonary 
Dflen IS nes-esvirv lircatise of hemorrhage from the 
lung due to prnelraling or perforating wounds it is 
well to know that lie bronchial arleri will suppir a 
siilTi lent *m< unt of arterial blvwl to prevent the long 
from liettimmg necrotic nr gangrenous It must he 
notft! that the pulmonarj arlerj carries mainli venous 


blood with a relaliiclv low oxigen tension whereas 
tlie reverse is true of the broncliinl arterv Cutting-ofT 
of tlie How of hlood from the piilmonin ortrnal sjs 
tem Skill therefore not alTccl the lung from a niitn- 
tinnal standpoint hut of course will prcitnl lU func- 
liomng from the standpoint of oxigcnution of the 
blood brought to the lung Circnlatioii in the lung 
after ligation of the pulmonary arterj is switched 
fcom an cssentialli venous circulation of telalivcU 
low oxvgen tension to an artenal circuhtion with 
high oxvgen tension Tlie development of the collateral 
nrcul-ition through the bronchial artery is rapi 1 and 
extensive following ligation of the pulmonary nrleri 

Bleeding from venous slructurcs tint miv lie in 
jured in wounds of the thorax must also Ik taken into 
consideration th«e are the superior and inferior venae 
caiae and the innominates ozigos and hemiazjgas 
intercostal and subclavian veins winch rosy be con 
siiercil the peripheral venous sistem The arrest of 
hemorrhage from them present# a ihiTerent problem 
from the control of bleeding from the putmonan veins 
Rcrause of the vestigial cliaracter of the bronclitfll 
leins the blood must be camel awav from lie lung 
bi wai of the superior ond inferior piilmonan veins 
lliercfore hgation of cither of these will result m moist 
gingrene m the area of the lung winch is ilramnl hi 
the hgaleii vein If cither the supener or the uifenor 
pulmonary veto must be hgated because of injuo 
it viill be necessary to remove that part of the lung 
drained b> that pnrUnilnr vein Tin# dinl nrcuhlmn 
of the lung must be borne in mind in the treatment of 
wounds of this organ 

Destruction or displacement of rertim anatomical 
structures by injury interferes with the proper pliwii 
logical function of the intrathoracic organs The tig 
iditv of the thoracic cage which is due to the anil 
omieal integnti of the ribs and sternum is esscntrid 
to the proper Ullmg of the lungs during inspiration 
This rigMhtv affords a purcliase for the pull of the 
diaphragm and the intercostal muscles ns well as the 
accessorv muscles of respiration and maintains negative 
pressure withm the thoracic or pleural caiitv and a* 
well within the lur passages of the lung Anv infer 
frrence snth this npdily pernilLs ^■olInpsp of the chest 
wall slunng inspirabon owing to the ronlrnclion of 
the diaphragm In nd Iitinn to ngidilv the thornne 
wall must be intact for obviniiviv a defect m the cl est 
wall from an injury even though the npdili in gen 
era! IS mvintninetl allows the passage of air into lie 
thorasMc cavity and interferes with the proper filling of 
the lung berause of loss of the normally present 
negabve intrapleural pressure 

When aiT accumulates in the thorncic cnntj tlicre 
deielops what is known ns pneumothorax reviiUinc ill 
compression of the lung on the ipsilalerni si I an 1 
sometimes on the conlrnlilcral si le In adhlion to tie 
direct efferls of lie I)ss of the negative intrapleural 
prrs<MTe on the filling of the lung with nir there arc 
other results of this lovs which alTccl tl e nornivl pi 
oVigical acbvilv of the lieart an 1 therefore the canl ar 
output an I blood circulation in general The action 
of the thorax during inspiration with its effect on the 
filling of the Visht alniim is profoundU iiiterfemi 
sTith when then, is duliirlinnce of the del cate pres- 
sure balance within the pleural cavity ^nous effert# 
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upoq llie Kmrni! |)*Tii)rral rimilalion mtiy rt^iU 
Uerermni In re in ilml i k vitti prrfnrnlii r or (hrc* 
Imt DR «oun Is of tl e t! ortir c ravilj onr m nl l>cftr 
in n 1 f tlw intininlr nUti is brlwrrn Ifr nnston c»l 
«Ti I tl e 1 1 \»» toe nl a»prcts of tl p [ n I Ir n Mil o«|tlj 
Rfirrat iiirpml {ninplm nrc nijlrtl in lie treat ml 
«f *icl» wounis ij e reRnril n usl J>r prrn li> rerla n 
*pr<-inl Qsprrts of lliorarir wn i U tl at set tl rm a| nrt 
frori wounds of the hea 1 nlHlomrn an 1 exlren t»r« 
loferlion camM liM lie plr ral raiiti fmn t li 
o t an 1 n ImnR from will n 1 ^ w*i\ of tl e I rn elii 
or llie rsoj ! BROS will l»r «l scusseil un Irr lie \ar»tw 
Ijix-i of wounds 

In Mcw of rxportrnci not onI\ in c»\il 
praclJCi Init Uni ^\lllcll was niwrtu! from 
\\rjrl<} ^\nr I oml Jins Jmn frunnl wp l» Uip 
prt»-inl lime in ^\nr 11 il Ins luon 

Uioitjit wise to consiitir the trcnlmnit of 
wounds of the Ihornv under the following 
lundmgs I non perielrnfiH^ «o«rd* 2 jen 
efrafing irojint/n 3 jrrJoratinj trvtind* f 
eomlunctl j IcuronU lamtual unundu nnd S 
cotieti^stott of luTirf» from hh^t trtjum* 
Hefore distusston of tliese inrioti' injuries 
in drlnil it 15 well to imlc tint tin rc are cer 
(niti fundnminlnl principUs pertnitiitig to 
the Irwilincnt of tiinneic lujunis which 
inu«t Ik oli«cr\ed m order to ohlnin th< best 
rcpitdls In adililion to Utt g*.ticrnl surgicil 
principles (Ini nrt applied (o (In. (reitmint 
of wounils c!«cwlurc in the IkkIn there m 
rcrlnm first nid nitasiins Uni nre o'cnlnl 
if Ihortcic wounds nrc to he suce<<sftiH\ 
treated Hicse incisures arc tht arrtsl of 
hemorrlngc from the thoncic w di correc 
tion of disturbincc of Uic cnrdiortspimlors 
filnsiologv and pretention of infection The 
nrrisl of hemorrhngt from the tlioranc will 
IS carried mil ictordmg to will known #,cn 
oral surgical principles \ sucking wound of 
the chcsl Iht so called sucking piicii 
inothonx which is due to a <Ufect or an 
oiicmng m the thoracic wall rcciuires an 
immediate air liglit dressing and snbsc 
qucnl closure of the wound So*ciUctI jirtw 
sure pnenniolhonx or accnmublmns of nr 
under pressure in tlit thoncic civits imist 
In pros idei! w ith me ins of c«cipe this is nc 
complidicd b\ the use of a trap mite n 
nitchanism winch allows air to escape but 
not to enter Cruslitng injuries to (he tlitst 
wall due to muUiplL fractures of the ribs or 
sltrniini associate} wilh pindotnal rt pin 
turns demand imrncdntc extern d stnbilin 
lion of the thoracic will This cm usuollj 


bo nc«>niplislKd bt non openlitc niclliods 
such as stripping or cxtcrml traction Ilcm 
othorav or htmorrha^t into the pleural cav 
it\ must be Ircatid l»t aspiration with rc 
placinionl bt air or the cstiblishmcnl of an 
flrtincm] pncirmoUiont Ilcmorrhage whicJi 
progrcssis in spite of collijise of the lung 
makes exploralort thoncolomt mmdatort 
llcmotaniponndc from hemorrlngt into the 
pcricardnim resulting from wounds of the 
licirl or hrgt \cs«cls within the pericirdial 
sac should be rehtted bt aspiration until 
the nature of (he wouiul is dctcrminid md 
facilities nre obtiintd from explontion of 
IIh pincardiuin ind hurt 
Bcciuse of limitation of spare the genenl 
surgical measures cmplotcd for tlic treat 
intnl of ill injuries such ns dthridcrntnl 
ehemotlunpt trcnlminl of shock mil ml 
niiiiistrnlion of tetanus intitoxm and toxoid 
arc purpo tit omitted from tins discussion 
1 Non Penetr iting Bounds of the 
Thorax — \ wound which insoltcs onlt the 
chest wall without opening the plcunl cit 
lit is iernud a non penetrating thoracic 
wound Such wounds nre usunll\ tint nsso 
tilted with stmploms and signs rifenble 
to the plcunl citilt nr the cardinrcspiri 
tori stsltni There is unlikclt to he hem 
opltsis pktiral tffiision lumotliornx or dis 
liirbince of rispirition There mat be some 
splinting of the side owing to local pain 
during the rcspirnlort ctek \s a rule the 
maiingtmenl of such superficial wounds de 
liends upon the ciusc In i simple si ib 
wound or IjuIIcI wound the treitmcnl is con 
scrtalite If the wound is cnuscil bt a high 
txplositt frngnKiit it seems advisable to 
excise the wound It should bt nmcinbtrcd 
tint such wounds of Ihi posterior thoncic 
will arc more apt to risult m deep infection 
linn art those of Ihi. anterior wail This fict 
IS prohibit due to the greater hkehhood that 
liemnlomn will be formed in the deep mus 
ciilar lattrs posttriorh nllicr thin ante 
riorlt and will subscquentlj become infected 
In some instance hemopltsis is present when 
the pleural cavitt has not been perforated 
Tins mat be due to intrapulraonnn liemor- 
rhage as a result of concussion from non 
penetrating blows on the chest wall as seen 
in aulomnbile accidents or as a result of 
simple fracture of one or more ribs from a 
fall in winch the ribs have penetrated the 
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wound to a large deftct m the thoricic wall 
as the result of a high evpiosne missile The 
signs 'intl symptoms of course \arj m di 
reel proportion to the extent of the injurj 
In a simple slab wound or gunshot wound 
which punctures the pfeuni cavit% but does 
not cause serious hemorrhage and shock 
onl\ some local pam the patient maj e\eu 
be unaware of the presence of the wound 
Such simple penetrating injuries are prac 
licallj asvmptomatie and treatment is al 
waas conscraatiae unless a foreign boda is 
found m the thoracic caaitj ns a result of 
roentgenographic studa In such a case one 
bhould alwaas suspect that other foreign 
bodies maa haae been earned into the 
pleural caail> a\ith the penetrating frag 
nicnt such as portions of the clothing It is 
probablv avise to excise llio aaound of cn 
trance perform a thoracotoma remoae all 
foreign bodies dose the abound and observe 
the patient for possible infection 
If hoareaer the penetrating injura seaers 
a peripheral arterj such as an intercostal 
the intern il mammarj or the subclavian 
nrterv or on the other hand one of the 
major pulmonarj acssels near the lulus or 
the azagos vein associated avith the mjura 
there will be bleeding into the pleural caa 
ita resulting in hemothorax and attcndeil 
ba a certain degree of shock Tht bleeding 
mil be slow or brisk depending on the size 
of the injured acssel If howeaer an inter 
costal aessel is severed without laceration of 
the lung hemothorax niaa be present with 
out expectoration of blood The hemothorax 
a\ill progress hut not so rapidla is it avill 
from an injtirv to the internal mammarj or 
subclaaian arterv Often the asoumi of en 
trance gi\ cs n clue to the possible source of 
the bleeding In the case of injurv of the 
internal mammarj arlera the anatomical 
location of the entrance aaound is about I 
cm lateral to the sternal border \ bleed 
mg aaound in this region at once suggests 
injurj to this aesscl particularla if there is 
hemothorax without hemoptasis Again a 
aaound of entrance near the dome of the 
chest in the region of the subclavian acssci 
suggests the po-ssibilita of a liemolliorax 
originating from this aaound jjMorc fre- 
qucntlj howeaer there is associated aailh 
such penetrating injuries a concomitant lac 
oration of the lung from avhich there arises 


bleeding in the pleural cavity and m the 
alveoli resulting not onlj m hemoptjsis but 
also in hemothorax from the lacerated lung 
as well as from the peripheral vessels^ In 
other words there is bleeding from botli the 
pulmonarj and the peripheral arterial sys 
tcra In most mst inces howeaer onlj a lac 
cratioii of the lung results from a penctrat 
ing mjura rurthermore lacerations of the 
lung differ m extent \ peripheral laceration 
blecda less rapidlj and a igorouslj than does 
a laceration of the hilum Again the aaound 
of entrance and the probable course of the 
penetrating boda aid in determining the 
severita and nature of the intrathoracic 
wound 

In all of these cases treatment consists of 
first aid for shock with administration of 
blood or plasma as aacll as administration 
of morphine and the patient must be placed 
under close obscraation No set rule can be 
given for the dcfinitiae treatment 

Small penetrating wounds such ns bullet 
wounds which do not admit air are usiiallj 
treated consmativcJy particuhrla if there 
IS reason to believe that only laceration of 
the lung has occurred If howeaer because 
of recurring hemoptjsis m the presence of 
irtihciallj produced pneumothorax there is 
reason to believe that the bleeding persists 
m spile of the collapse of the lung thoric 
otomj should he performed immcdiatelj 
so ircli ma<?e for the bicedmg v lsscI ami liga 
lion earned out As mentioned previously 
hemothorax (hat persists nut? recurs after 
rcpeatctl thoracenteses and after the mjec 
lion of air has produced collapse of the lung 
must be regarded as arising not from the 
pulinoiiarv circulation but from the per 
iplieral circulation, and unless the bleeding is 
arreslcd (he patient will bleed to death 
vnlliin Ills own pleurd cavity If m addi 
lion the penetrating wound has produced a 
large defect in the thoracic wall the diaim 
(er of which is larger than that of the 
trachea there results a sucking pneumo 
thorax winch necessitates immediate air 
tight closure The larger the defect the more 
urgent the necessitj for preventing aspira 
tioii of air The sequelae of surh a sucking 
pneumothorax have been discussed The pi 
licnt should be treated immediately for 
shock m the usual manner with mild soda 
tion such as a small dose of morphine the 
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opening m the chest will should be closed 
immediatelj as an emergency measure with 
any dressing that is at hand such as adhe 
sue tape or petrolatum gauze If the wound 
is cstcnsi\ e such as those made by itiegular 
fragments careful debridement of the skin 
and muscles must be done The thoracic 
ca\ity should be cleaned out thoroughly and 
all foreign bodies remoaed If laceration of 
the lung IS present this should be repaired 
either by direct stitching or by transfiving 
the lacerated edges In some instances it may 
be necessary to perform lobectomy hou 
ever this procedure should be reserved for 
the most serious tears and lacerations It 
should be carried out under general anes 
thesia until intratracheal insufflation or a 
very tight fitting mask so that differential 
pressure maa be maintained Closure of the 
defect m the thoracic uall is essential and 
can be accomplished by the use of pedicle 
flaps of muscle from the pectoral group or 
the lalissmuis dorsi and also b\ crushing the 
phrenic nerve (either in the neck or trans 
thoracicallv) from the immobilized dia 
phiagm Occasionally it is advisable to stitch 
the damaged lobe of the lung into the dc 
feet so as to fill the opening into the pleural 
cavity In some cases it is possible to cover 
the defect with skin Drainage by water seal 
catheter should be instituted and the pa 
tient should be carefully observed for the 
development of empvema It is advisable to 
administer oxygen as soon as possible 
It IS well to remember that one or all of 
the combinations of mpiries to the aarious 
organs occur with penetrating wounds In 
all probabihtv each case will be different 
and must be considered individually Some 
times pressure pneiiniothorax dev elops from 
a penetrating injury that produces laccra 
tion of the lung or from injurv to one of the 
primary bronchi or the trachea Bceaiisc of 
the absence of an avenue of escape the m 
traplcural pressure increases to the point 
where labored respirations and greater dysp 
nea are produced with dislocation of the 
mediastinal contents towards the uninjured 
side The thoracic cavity on the uninjured 
side should be punctured in the second m 
terspacc anteriorly with a 15 or 20 gauge 
needle which may be attached cither to a 
w atcr seal catheter or to a perforated fingCT 
cot so that air may escape from the pleural 


cavitv but cannot be sucked back into it If 
this method of treatment is insufficient to 
overcome the increased pressure either tho 
racotomy with closure of the defect m the 
trachea or bronchus and shtebmg of the 
lacerated lung or lobcctomv is advisable If 
the defect in the bronchus or the trachea is 
of sufficient size to prevent closure of the 
wound bv suturing a small patch of parietal 
pleura can be sutured as a transpl mt or 
pcriicle flap across the defect 

If injurv to the esophagus is present this 
structure should be repaired by direct su 
ture It IS usually possible to mobilize the 
esophagus sufilcientlv to bring the lips of 
the defect together Suture of the esophagus 
should be done with interrupted silk sutures 
m the mucosa which is the most useful lavtr 
available for sewing The muscular lavers 
should then be brought over the mucosal 
sutures The mediastinal pleura m that re 
gion should be allowed to remain open so 
that if there is infection it will dram into 
the pleural cavity After the proper use of 
chemotherapy the thorax should be drained 
b\ means of a water scaled catheter 

Injuries of the esophagus or the trachea 
are usuallv associated with mediastinal cm 
physenia which can be detected primarily 
bv crepitation m the suprasternal notch If 
the course of the penetrating missile seems 
to demand it the esophagus should be 
explored 

In thoracic injuries it is preferable to cx 
plore tho esophagus through the thorax 
rather than through the posterior mcihasU 
num for this approach enables the operator 
not onlv to explore the thoracic cavity but 
to examine the lung and adjacent structures 
as well 

Penetrating injuries associated with 
wounds of the heart mav occur with or 
without communication between the pen 
cardial and pleural cavities If there is no 
communication there is usuallv massive in 
traplcural hemorrhage and the patient rarelv 
survives long enough to be hospitnlizwl 
However in case operation is resorted to 
the approach should be transthoracic vrilh 
aspiration of blood from the chest and peri 
cardial cavity and an attempt should be 
made to suture the wound m the heart or 
the great vessels emerging from the heart 

In case of injury to the heart in which 



SURGEnV OF THE PLEURA 


Sol 


there is no comnumication between the pen 
cardnl and pleural caMlies bleeding into 
llie pericardia! sac results in pressure upon 
the heart or cardiac tamponade This is 
clmicaU\ manifested b> peripheral circula 
torv collapse distended leins of the neck 
AMth great increase m venous pressure small 
pulse pressure muffled heart sounds and an 
immobile cardiac shadow on fluoroscopic ex 
amination The pericardial sac should be 
aspirated b\ the cosloxaplioid route and if 
the tamponade persists or recurs after sc\ 
eral aspirations the heart should be exposed 
extrapleiiralK and cardiorrhaph\ or suturing 
of the w ound of the heart performed 
J Perforating Injuries of the Thorax 
— ^Perforating injuries of the thorax are 
those m which the foreign bodj has com 
plctelj traversed the thorax causing a 
wo ind of entrance and a wo incl of exit The 
patient is usuallr verv little disturbeil from 
t] c clinical standpoint After treatment for 
shock and the usual rehabilitation ll era 
peiilic procedures such as sedation and rest 
the patient should be examined bv x rav if 
the roentgenogram reveals retained foreign 
particles within the lung or thoracic cavilj 
these should be removed In other respects 
perforating injuries of the thorax are treated 
in the same manner as penetrating wounds 
4 Pleuroahdomiml ^^ou^ds — ^Trans 
diaphragmatic injuries or rupture of the dia 
phragm art as a rule the result of a crush 
ing mjurv to the chest or al domcn or both 
T1 ere are severe epigastric pains a persis 
tent h\ per resonant percuss on note at the 
left base and distant and diminished breath 
sounds The posterior portion of tlie left s dc 
of the diaphragm is usually injured and a 
diagnosis of such an injurv can 1 c made m 
almost every instance roenlgcnographicallv 
Various portions of the abdominal vi'cera 
raaj have ascended into the tl oncic cavitv 
Rupture of the right side of the diaphragm 
is more uncommon than that of the left but 
m the event that this has occurred a por 
lion of tie right lobe of the liver miv be 
found in the thoracic cavitv A combineil 
tl orncoabdommal mcisjon should be made 
111 tin. ninth interspace with exposure of the 
Upper right or left quadrant depending 
upon the individual ease General anesthesia 
must be used with diffcrenlnl pressure 
maintained b> tracheal insufflation or a light 


mask Injuries of the abdominal viscera or 
lung arc treated according to Iheir t> pe The 
diaphragm is sutured after tl e abdominal 
viscera have been returned to the peritoneal 
cavitj 

5 Concussion of Ihe Lung— Concussion 
of the lung following blast injuries or im 
pacts bj pressure waves from high cxplo 
sues at close range sometimes causes exten 
sive damage to the lung without evidence 
of external injurj Such an mjun is asso 
ciated with profound shock cough hemop 
tjsis of varjmg degree dyspnea and evano 
sis Roentgenograpluc studv of the chest 
iiia\ not be helpful for the frst few days 
after the injurv Autopsies in Britain during 
the period of the heavy bombing of London 
showed the lesion to be an intrapulmonarv 
hemorrhage varying from petechiae to large 
ecchymotic areas 

Treatment includes rest administration 
of oxygen and sedation If concurrent in 
juries to the body necessitate tJ e use of 
anesthesia local intravenous or spinal anes 
thcsia should be employed rather than an 
mhalalion tvpe 

^\lLUAMr RiTMIOFF Jr 

SURGERY or THE PLEURA 

Anatomy— -TJe panotal pie ra » separate*! from 
(I c cl est all bj tl e e loll erne e ft c a Tl e ormal 
pleura is so iJ n ll at tl e most Jrl rate J ssecl on a 
nctessorj to a\o I lea ri" t It often tears sponUine 
oust/ after be ng detaehc*! from tl e en loll otac c 
fa-C 1 ri s so fra f tf at it s u ef ss to Irv to s t re 
it s nee li e st lehes tear ll rouRl Tl e costal port on 
of lie |1eura s I oseh attacl ed to tie cl esl wall 
cicepl nl the apex wh re lenscr slmn Is fix I to tl e 
p evcrtcbrol f»sc a ll e me*! a. I nal pleura s nl^j 
ioowly altacl wl but all of the v veral pie ra <i n 
sol bl fastened to the un lerlj nj; sin lures 

I » ll c loose n e»l es of the en lot! orne e fas s runs 
a rich tel ork of I mpl sjaces I cl dan nfo a 
senes of nterro lal gl»n Is By njecl ng salt sulul on 
or B ak tofnl n of ptwa na nio these meshes even 
iho g1 U ev moj ha e l>ec oi I teral ■d by fism 
foatotr process « tl e pleura c&n be sepa sled from 
the cl est wall a d proteclc 1 from teanng dur ng nl 
resect on 

Tie lopoRiap! V of tl e pie ra s apparent from tl e 
arcs mpan ng diacram Tl c lunps do not qu fc ron h 
ll a e !pc of ll r pie nl en sty ll ere s n reserve space 
Bt ll e Lotto n of ll c el est al hi fa ly 1 road s r 
faces of ll e I npl mpnal c and ll e costal port ons 
of the 1 1 uta a e in contact O i sp rat on Ih s space 
ll e compi n entar s nua is w der on exp n I on it is 
narrower hut never not even on max mun infialoa 
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■lo«s the lung quite £11 iL Free pleural emlates natiir> 
all> graMtate tonsnl this sinus and force the pleural 
lasers apart, sulxliaphragniatic effusions and sltnnLiDg 
intralhoracic process's that Lft the diaphragm bnng 
the diaphragmatic and costa] portion nf the pleura into 
broader apposition, increasing tlie depth of the sinuses 
Both the normal and the abnormal topographjr of the 
compleinenlarj sinuses are therefore of ranch impor- 
tance m calciibting the sites of proposed opraings 
into the cbesl It is also notenorthv that the pleural 
reflection t e , the bottom of the complemeotars smns, 
does not quite reach the diaphragmatic laserlion but 
Uuil there is a small triangular area betneen the 
diaphragm and the chest nail filled erith loose rado- 
thoraac fascia or iritli fat through irhich the dia 
phragtn maj be reached from abose without traversing 
the pleura Bv a properly placer! innsioo therefore, 
one mav gam access to the upper surface of the di- 
aphragm lift up the pleural sic without entering it 
and even make a transdiaphragmalic laparotomy with- 
out opening the pleura Hus procedure is more easif> 
earned out 'kiven the pleum is thickened and inflamed 
than when it is normal 


regularly accompanies fracture of ribs, 
and the pain may last many weeks. The 
cKudate is partly aV)*^rbed and pailU or- 
ganized, adhesions often form at the sjle of 
injury and occasionally, perhaps as the result 
of superimposed infections, the pleura thick- 
ens so that the chest wall is lined with a cas- 
ing resembling a bacon rind. Local tender- 
ness to pressure in the intercostal spaces, 
spasm and immobility of a portion of the 
chest wall, with dullness to pcrciisdon. 
diminution of breath sounds, a pleural fric- 
tion rub and a more or less pronounced area 
of increased ^-raj densitj. gi\e eiidence of 
such a plcurisj Strapping a wide area of Ihe 
hemothorax with clastic adhesive plaster and 
allowing the patient to lie on the affected 
side, a position which he naturally assumes 
will give relief. If pain persists, blistering or 
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Tlie topography of the H5cnr'il portion of tlw pleura 
aUo menta detailcil 'ludi. for wlulc Uic yisrwl cov- 
enug of the pulmonary surface is com|>aralivrli sim 
pic. Uie infcrlolwr fivstircs inln which the pleura ilips 
present complicated relations cnllcclions of fluid en- 
capsulaterl between the lajers of the interlobir pleura 
tna> pre nsc to roenlgenographic shadows that are 
difficult to interpret • 

Phj'sio’ogy. — (See section on Mechanics 
of Respiration ) 

INJURIES OF TnE PLEURA 
Traumatic Pleurisy. — Traumatic pleu- 
risy IS a common ailment. Blunt riolcncc or 
contusion of the chest wall maj sel up a 
painful, localized pleiirisv. often with a 
bloodv fibrinous deposit. Coexistent syphilis 
may giv e ri«c to massn e. bloodv cffu>ion out 
of all proportion to the inciting injury. Pleu- 


painting the chest with several coats of tinc- 
ture of iodine arc old-fashioned remedies 
that are often u«cful The intercostal neu- 
ralgia or neuritis may be severe and obsti- 
nate enough to call for posterior rhizotomy. 

Injuries of the Pleura. — (See sections on 
Traumatic Emphysema, Pneumothorax and 
Hemothorax.) 

Pneumothorax. — (See sections on Pneu- 
mothorax.) 

Hemothorax. — (See section on Hemo- 
thorax.) 

HydrOthorax . — Serovs into the 

chest, whether a dropsical traniiidale of low 
specific gravity (lc«s than 1 015) or an in- 
flammatory exudate of higlier specific grav- 
ity, may be tapped if necessary but should 
not be treated by open drainage The Ineal- 
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cuhblc Imrm tint results from this ill *id 
Msed procedure makes it stem wise to sound 
this waVning m a surgical text 

Ch>lothorax — Chjlothonx results from 
mlrathoncic injuries to the thoracic duel or 
from disease causing damage to the duel 
leaks in the lower part of the duct usnalK 
cause Tight sided clnlothorax leaks in the 
upper part cause a left sided one Ircatmenl 
IS ba aspiration 

INFI AMMATION OF THE PLEUnA 

Inflammatora disease of the pleura siir 
gicalia considered is ninaas 'ccondara It 
maa be drj and fibrinous (adhcsiae or ob 
lileraliac pleunsa) ns in the traumatic pleu 
risa just described serous (the usual tu 
bcrculous pleunsa) sanguinoltnt (tiihcrcu 
lous or carcinomatous pleunsa) or purulent 
(suppuraliae pleunsa tmpaenia thoracis) 
The infectious agent mav reach the pleura 
direclla as in an infected penetrating iround 
or a ruptured lung abscess h\ continuity 
vta the bmphatic channels from the most 
anned mflammalorj disease of the neighbor 
mg structures ns m acute plcunsj and cm 
pjema associated avith pneumonia sub 
diaphragmatic abscesses osteonisehtis of 
the ribs and vertebral bodies etc and finalU 
and rarcla aia the blood stream as part of 
the picture of pvcmia Most cases of acute 
crapaoma encountered iii ciail life arc nitta 
pneumonic or postpncumonic 

Acute SupPUiuTiaE Plelritis (Acute 

EaiPTFMa) 

Pathology — An earU acute inflamma 
for% cMidnte is serous but mas be more or 
less turbid it is usuallj odorless but in 
putnd infections it iiiaj be evtremelj foul 
while still quite clear it has a lugh specific 
gras Its (more than 1015) microscopically 
It contains polymorphonuclear leukootes m 
sanous stages of development and degenera 
tion and a small proportion of Umphocstes 
and endotlichal cells it may or may not con 
tain bacteria demonstrable bv smear or ciil 
ture Some pleuritic exdiiation regidarh ac 
companies adjacent innimmilors disease 
The pleura itself seen m these carh stage's 
IS thickened red mllamcd and no longer 
glistening Later if the exudatne picurjss 
goes on to suppuration the cxuditc becomes 
more turbid opaqia milky creamv or more 


m 

Or less bloods Thick yellow pus is iisiulK 
homogeneous the thinner less opaque effu 
sions are often mixed with lar^e flakes 
shreils and curds of coagulated fibrin Such 
pus contains large numbers of leukocslcs 
with nuclear dobrjs The pleura is Ihickencd 
edematous and succulent and heset with 
shagga tufts of fibrinous deposit Organisms 
are usualU demoiislrabk in the pus b\ 
smear and culture streptococci and pneu 
mococci are the most frequent offenders 
more rarelv staplnJococei and in fulmmal 
ing putrid infection there is a mixed putre 
factirc flora Pntumococci predominate m 
cmpvcma in children while streptococci are 
usiialh found m adults The epidemic cm 
paemas following epidemics of measles in 
fluenra and epidemic broncliopneiimonia 
are streptococcic Tuberculosis is strongK to 
be suspected if no organisms can be demon 
stralcil in the pus In empyema the chtst at 
times contains not onh pus but air or gas 
which may come either from a perforating 
ptdmonarv suppuration communicating with 
the bronchial tree or from the presence of 
gas forming anaerobes 

Tin exudate mav lie free m the pleural 
space collecting m the dependent portions 
of the chest or if an adhesive pleurisy has 
preceded exudation the fluid may be con 
fined bv adlicsions to certain characteristic 
locations Thus we speak of interlobar em 
pvema when the pus lies confined in an m 
tcrlobar fissure such an empyema owing to 
its proximity to the larger bronchi is unusu 
allv babfc to perforate into the fung ^fe 
diaslmal empyema lies confined medially 
bclnecn the lung and the mediastinum Dia 
phragmatic cnipvema lies between the hmg 
and the diaphragm 

Sxmploms and Course. — The graphic 
chart of an ordmarv fiostbronchopnciimomc 
cmpvcma has a characteristic appearance 
The pneumonic fever has aliatcd the tern 
perature pulse and respiratory rate and 
Iciikocvtc count hive dropped hut not to 
normal After a wetk or «o of a subfehrilo 
course the temperature again risvs and the 
patient begins to lose weight and strength 
he sweats lie has difTlcultv in breathing and 
he has pain or a sense of oppression in the 
chest Expectoration diminishes but not the 
cough vvhith IS irritating and non prodiic 
live Iht affcclcd side lags or stands still on 
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rcspir-\Uon Hie inlercosl'il spaces bulge 
especialK in wcakl% children the\ are 
modcratch tender to pressure o^ er the lower 
parts of the chest The heart and tnediasti 
niim are crowded toward the unaffected 
side The lower part of the chest is soUdlv 
dull and the upper part somewhat h\per 
resonant o\er the flat area breath sounds 
are missing aboie it breathing mav be tub 
ular or \esicular and distant farther up 
there mas be the loud sharp breathing of a 
compressed airless lung Administration of 
sulfonamide drugs in pneumonia probabls 
tends to present empsema but it also tends 
to mask its presence Fescr and. the ordinars 
ronslitutional svmptoms of to^icits mas be 
s\ anting still the chest maj be full of pus 



Diagnosis. — a An x-ray flm which 
should be taken svith the patient sitting or 
standing demonstrates a cursed shadow ob 
scoring the lower part of the chest its outer 
portion running upward along the chest 
srall it also corroborates the chnicanc mani 
fest dLsplacement of the heart and medias 
timim The film mas shosv patches of broo 
chopncumonic consolidation here or there 
perhaps on the opposite «idc or what is 
more important es idenCe of recent or obso 
Icle till erculosis in the apices a pencardia) 
effusion or other complications which should 
be ascertained before treatment is Ijegun 
Films of a recumbent patient are almost 
saluelcss the boundaries of a free effusion 
and disease of the underlsing lung are indis 
tingiii hable in such a picture If the patient 


cannot sit up he should be placed first on 
one side then on the other and an antero 
posterior roentgenogram should be fhade in 
each position so that the fluid maj grasi 
late toward the lateral or medial side of the 
chest 

b Aspiration (tkoraceutesis) is necessan 
and helpful even though a roentgenogram ls 
' ll hand However it is not entirelv liarm 
less The utmost care should he taken not 
to puncture the lung espcciallv when the 
patient is coughing constanllv for one mav 
bt sure that if the effusion is not purulent 
when the lung is piincliirwl it vvill become 
so afterward S mple puncture of the chest 
wall and pleura w such a case is Dot eDljrpJ^ 
harmless cither the violent increase of in 
Iralhoraeic pressure that accompanies severe 
fils of coughing mav force infectious nia 
terial from a virulentlv infected pleura into 
the loose spaces between the tl oracic mu 
cnlature giving rise to phlegmons more<cri 
OHS and difficult to deal with than the cm 
pyema for which puncture was done For 
these reasons therefore it is wise to make 
provision for immediate drainage at the site 
of puncture if pus is found or cl<c if opera 
tion i» not conlemplated or seems inoppor 
tune to defer puncture 

It should be remembered that phvsical 
and roentgenologic signs of atelectasis mav 
closcK resemble those of an effusion If the 
densitv does not shift with changes m the 
patients position and if the mediastinal vis 
cera are retracted touard the affected side 
aspiration should be undertaken if at all 
onlj with considerable misgiving and after 
due deliberation 

tl Ibese prel n narv pircanl ons n m nd sevrral 
well 5tUnf glass s nn es mlh a naiaber of well fill oR 
rlean necilirs proca n solul on. wnle rullnre tube* 
and fonla ners are Sleni *e<l an 1 afler injerlion of a 
lorsi aaesti eUc into the chest wall a no 19 fn "e 
® inch needle is slowly introduced inlo the pleut* 
across Uie lop of a nl at a s te where hicnl ten Icmes-s. 
hulgiDi; of the ntercosl.'il spaces and flatness mil rale 
the presence of flu d \ small bore ■** to S cc S nn?e 
houl I be used for exploral on lar<^ s •nn'TTS impair 
lie deFcao of sensal on \s mudi pus ns can lie r<>n 
venenll) asp rated is removtil, and ctillnrcs and 
smears are made 

Onlv if the smenrs demonstrate organisms 
and poh nuclear white cells it i» permissible 
to procecfl with nb resection The nlv'ence 
of oi^nisms iisinllv means that lubcrc do 
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SIS IS present nn<l to trcil a tuberculous cm 
p\emn bj open dr'iinago is is Calol said of 
oilier cold abscesses ‘to open the door 
Mherebj death enters” If the first c\plor»- 
(lon fails to demonstrate pus, puncture maj 
be repeated clse«hcre 
Treiitmcnl. — An acute empacnm haMiig 
been demonstrated the question of treat 
incnt arises Decision is not alwass case 
Open nb resection and drainage are dis 
astroiis to n patient still suffering from sphere 
pneumonia or its immediate toxic after 
e/fccts the mortahti of carh nb resection 
during the influenza epidemic of 1918 was 
from 40 to 90 per cent Increased respiratory 


lemr avillars line o:ul thi I ne of ihe srapulur angle 
(pro\Kled c^loratory puncture has demonstrated pus 
at (Ills site of cftction) A large trocar and cannula 
are thrust into the iJ csl through tl e so itpd puncture 
the trocar is withdrawn an! a stifT ndjber catheter 
(no 18 Of 20 P) rapiily sulistilutel for the trocar 
The cannula is uitl drawn loanng the catheter m tlie 
cl«l as an airtight dram Before beginning opera 
lioii one slouM make sure tint lie catheter fils tie 
cannula tie catheter shotill ha\e two e>es about 1 
inch apart it si ouIJ be marked at ll e point wl cli ts 
to rorrespond to ll e skin level before it is inserted 
SO tliat its openings le near or at the bottom of ihe 
chtst If it IS ]ushed in too far it will not drain 
properly Coll eter dra nage las lie aUantage of al 
lowi ig the flui 1 to dram slowU and mnlinuouslv un Icr 
Us own pressure and to be lc<s I able to be plugged 
MitJi UitHl tt fibrin than a pump apparatus Tie 



Fig 4Tt--Dngrnm shoeing introdorton of the catheter into tie pJciirnl ca\ ti ui lit* closed method of 
Ir«il ng enpjema a The lr«or is passed thrnigh the thoraac wall I the obtiirat r of tie trocar has been 
Will Irawn and the raticUr inserted through tic trocar which ii turn is l>e<ng will Irawn 


diflicultt nnd pun Hipping nhnut of Ihc 
acutely pneumonic lung and mcrnseil nb 
<orption from tfie frcsfdy openuf p/ettmf 
ciMtj all lend to contribute to Ihi. fxlil 
Outcome of early open ojierntion In an 
acutely toxic piticnt with high fever evino 
SIS and distressing dyspnea the chest should 
be emptied of fluid either bt aspiration or 
bt intercostal siphon drainage 

If asjuTafion is decided on i large gauge 
needle is inserted into the cliest and the fluid 
aspirated with a large glass syringe or 
pumped out with a aacuuni bottle (Polain 
aspirator) Aspiration is repeited as the 
fluid reaccumuHtes usually eycry three or 
four days Siphon drainage js probably bet 
ter and is carried out as follows 

Under local aneslhe^ a an 1 willi the patient propped 
up in bed in a sitting pos lion a pointed scalpel is 
thrust jnit) lie skin and soft parts over the seventh 
or eigl til intercostal space half way between tlie pos 


catheter i> cotmecled to a stenie rubber lube im 
nerscil in a lottle of antiseptic solution placed on lie 
floor at lie bidsde It si oul 1 be 1 eld in ticcurale 
posit on with a snug small rubber collar sewed to Ibe 
skin With n su glc st tcli 

The fluid of a \irulent streptococcic em 
pycmii IS usually turbid thm nnd bloody 
nnd contains httfe fibrin at first, it usuiflv 
runs out easily, Htcr it becomes thicker and 
greenish and contains firge curds of fibrin 
At this stage the cavity may be irrigated 
with Dakin’s sofiition irhieh has iJic prop 
erty of dissolving fibrin If a sufiicunlly in 
telligent assistant is it hind the irrigation 
mas be accomplished y\ith a hand svringc 
if not one of the many apparatuses for tidal 
irrigations may be used * Occasionallv in 
pneumococcic empyemas of children (18 
per cent) more rarely in empyemas of adult 
age (II to 13 per cent) aspiration or inter 
costal siphon drainage yyitli irrigation is all 
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that js necessirj to effect a cure Orffmarily 
the exudate becomes less and less serous and 
thicker aspiration gi\es a scant\ yield the 
cannula no longer fits secureh pus leaks 
around it and the emp\cma becomes sub 
acute At this time the chest should be ef 
ficienth opened b% resection of a rib Sul 
fonamide drugs administered ba mouth and 
u«ed in solution to irrigate the etnpaema 
caMlx mav increase the percentage of cures 
In aspiration and closed drainage methods 
and mav lessen the need for rib resection 
Irrigations with sulfonamides produce high 
drug concentrations in the pleural fluid with 
little absorption into the blood stream ab 
sorption drops and local concentration rises 
as the emp\ema grows older and the pleura 
thickens Recent reports indicate that peni 
cillin IS e\cn more efficacious espcciallv in 
staph\ lococcic empacma Through an inter 
costal catheter 30 000 to 100 000 units 
should be instilled into the chest and al 
lowed to remain for eight to twelve hours 
kfter this the solution should be drained off 
and replaced bv a fresh amount The drug 
mav be administered intramuscularlv or in 
travenoush al the same tune 

Rib reaection and open droinojc are car 
Tied out as follows 

TSith He patient propped up in a ettt ng positioii 
the skin the soft parts and the intercostal spares 
abore and below the e ghth nb in the posterior as llai) 
line are infiltrnlrd wilh noTocain tie soft parts in 
eluding the periosteum are inci«ed orer ll e nb llie 
periosteum is detarled and 1V or inches of nb is 
Te<iectaf mwAmVang raKercostaf nerve is 
mth 0^ cc of absolute alcohol to prerent pom froio 
tl e pressure of a drainage lube and the poslenor 
costal periosteum with the subjacent pleura is incised 
Large free curds of fibnn are removed by socIiod or 
mth a sponge holler ‘\Uempls to clean the pleura bv 
rubbinj: it with gaure or otherwue maUreating it are 
purposeless 4 large moderateh soft nibGer dram 
about 1 inch in diameter with one or two openings cut 
into one end and with a soft Penrose dram or a slit 
finger-cot tied O'er the other end to act as a raise 
is inserted for 3 or 3 inches into the chest and secure]' 
held in th s pos lion bj semng it to one edge of the 
skin with a loose stitch of <ilkwonn gut Loose todo 
form gauze parking is inserted into the soft parts 
wh ch are not sutured about the drain but left enlirelv 
open Imgal on of ll e chest has but LtUe purpose 
after rib resection for once the thorax is efficient]' 
open it IS impossible to reach all the pleural rant' 
with irrigating solutions They merely pn MIe in the 
bottom of the chest and keep the pabent wet and 
uncomfortable 

Drauiage I r means of a skm flap without the 


of tubes has pro'cd especially useful in mil laiy hos- 
pitals an I other situations where a minimum of after- 
care IS possible A U-shaped flap of skin and subcults 
IS turned up its base hrug at the le'el of tie nb 
• heb is to lie resecte<I Tie nb is resect d lo''elhcr 
with its penosteum ll e skin flap is tucked into the 
opening nnd its corners are attache*] to the pleura 
with two catgut sutures The flap forms a valve 
through which it is eas er for the contents of the chest 
to escape tlian it is for air to enter ^ ! lieral dress ng 
of pelrobtiim is left iin Iisturbe*! for many days ll e 
outer dressings be ng c!ian<'ed as necessary The empv 
ema beats with a minimum of attention and will out 
the imtalion end d scomfort of a rubber lube 

TbeoretiraMv it is 1 ard lo nndcTsbind how an em- 
pyema ca'nt' treated b' rib resection with an opening 
in the dost wall tie d ameter of which esreeils the 
diameter of the glottis si ould ever I eal It woul I seetn 
easier for the act of tnspifat on to suck a r Ihrough 
this open ng than through the glottis Iherehv causiag 
a lesser pressure msi le the lung than O its de an ! ma n 
taming tie lung in a stale of permanent roIl3|»e ket 
expenenre shows that th « ll eorv does not hold and 
that drained empvemas do heal The fact is explaiBciI 
b' the following eons lerations (1) The wound is 
never perfedlv open but is partially occluded bj drew- 
mgs wh ch art as a valve making it ens er for air to 
escape from the cheat than enter into it (3) each 
nse m mtrapulmonarv pressure abore atmosphenr 
pressure espeensIK roughing talking or ant espireton 
effort aga nst a eloseil glottis forces air from the in 
flated lung into ll e colbp'ed one d lal ng it f^) 
unless bouni down lit some shnnhing intrapulinonarv 
disease tl e healthy lung ten Is inexnral U to expand 
adhering a Title further to the chest wall until i< 
finallv fills the wide thomne «■'« 

ll u rjuile possible that recent expeneneea in m Ttarv 
lospilals mav revolut oniae the treatment of amie 
empyema espenally of the traumatic vanetv followinf 
infected 1 emothorax The methods under tml inrlu le 
1 beral Iransfusion of wl ole bIoo<! and plisma use of 
penicillin locallv and intravennuslv wide ll oraeloni' 
un ler inlmlracfieal anisthesin decortiration ti r 
stripp ng of inflamioator' products from the visceral 
pleura) immed ate insufflation anl reexpsnson of the 
lung an 1 closure ol the chest with a r light intercostal 
dra nage Drainage is used inerelv lo take care of post 
operati'e effusion the drainage lubes arc wotl Irawn 
in a few davs 

Varieties of Acute Empyema — Tl re- 
mains to di'cu«> some varieties of ncule cm 
pvema winch from their course or locihza 
tion present certain peculiarities Epulenuc 
empvemas seem to have certain chanclcri'’ 
tics that remain constant m each epulenuc 
but varv from one epidemic to anotJicr Thus 
the empjemas of the^l9I7-18 wir-cimp 
epidemic of influenza and upper respintorv 
infection were chanctcrized bv extreme 
prostration deep cvano«is and dvspnca hi?h 
fever and high pulse and respiralorv rales 
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The effusions were large aiuJ consistwJ at 
hrst of J thin turbid Hro^niinitjnenus effu 
Sion often wilh a putrid odor which was 
espccnllv pronounced in the empyema fol 
lowintj measles pneumonn 

This type of empjemn appeared earlj in 
the course of a sudden diffuse patchv 
bronchopneumonia although the patients 
frequcntlj told of an nmbulator\ respiratory 
infection a cold with sonic fever and 
malaise lasting about two weeks to which 
thej had given little attention Massive ef 
fusion became apparent carlv three to five 
da\s after the onset of pneumonia while the 
temperature was still high there being no 
frie afebrile interval between the pneumonia 
and the empvcma 

The metapneumome empvcma described 
b^ older observers following lobir pncii 
monia a week, or ten davs after defer' csccncc 
was characterized bv an encapsulated col 
lection of thick crearav pncumococcic pus 
causing fever and sweats but not cvanosis 
or severe prostration and having a fairlj low 
niortahtj This tvpe however has become 
less frequent than the more fulminating 
form just depicted 

Most fatal is the empvcma caused bj the 
sudden rupture of an aliscess into a defense 
less virgin pleural cavitv The overwhelm 
ing onslaught is comparable to that of a fill 
minaling diffuse peritonitis from a ruptured 
bowel A rapid threads pul e delirium 
great prostration ejanosis and dv^pnea arc 
noted the temperature and leijkocvle count 
are usuallj high but both raav be low If a 
ruptured lung abscess or a ruptured ‘second 
anlv infected tuberculous cavitv is at fault 
the thorax raav contain a small amount of 
foul iJirbid fluid surmounted bv a large 
amount of air under pressure In these dan 
gcrous fulminating pleurisies large doses of 
sulfonamides orallv should be of espcanl 
value and likewise penicillin both instilled 
into the pleura and administered mtravc 
nou'lv or intramiisciilarU 

Pulnd empjemas containing gas forming 
anaerobes belong to this calcgorv it is 
likilv that small cortical pulmonari ab 
sccsscs or patches of lung gniigrcn< underlie 
them for it is difficult to under‘:tand how 
anaerobes whicli are not blood borne organ 
isms could reach the pleura otherwise 
CoinparativcU innocent localized although 


exctssivelv foul empyemas of this kind are 
not infrcqucntU seen in the aged 
Everv pvopncumolliorax no matter how 
unheralded its onset must be regarded as 
tulicrculous until prov ed otherwise for the 
commonest cause of this accident is the nip 
lure of ft tuberculous pulmonary cav ilv The 
aspirated pus and the sputum as well should 
be exammed for tubercle bacilli and the 
X ray plate should be scrutinized for evi 
delicts of tuberculosis in both sides of the 
chest All of these fulminating forms of cm 
pvema raanv of which contain gas and pus 
under much pressure should be treated bj 
intercostal trocar drainage 
Encaj fulated cmpt/einai occupy a midpo 
sition between the acute and chronic forms 
Thev occur if the suppuration has been pre 
ceded br a drv adhesive picurisv or if the 
pleura has suffered recurrent inflammatorv 
attacks Diaphragmatic mediastinal and m 
terlobar colhctions especially those cncap 
sulated deep in the interlobar fissures for 
from Uic costal p eura mnv be diffcuU to 
recognize and cvtrcmelj difficult to differtn 
lialc from a consolidated airless lobe of the 
lung Prolonged observation outlining the 
luDg under the x rat with opaque oil in 
jccled into the bronchi and the aspirating 
needle will iisiinllj idcnlifv them sooner or 
later Small localized collections mav often 
be needled to advantage under the guidance 
of n fluoroscopic screen Ihej should be 
drained bv an accurately placed nb resec 
tion Great care should be taken not to open 
the unaffected pleura the pocket should be 
entered witJi an aspirating needle after the 
nb lias been resected and the needle should 
be followcil bj a knife or a cautery The 
opening should be drained bv a large rubber 
lube If after the nb has been resected the 
encapsulated pus colkction can no longer 
be encountered operation should be stopped 
before the pleura is entered and the wound 
should be packed It is not legitimate to en 
ter the unaffected pleura with the idea of 
exploring for an abscess for it is enlirelv 
likclv that one or both of two disasters will 
happen t-i'^ that adhesions holding the 
lung to the costal pleura will pirt and allow 
tin. lung (and wilii it the pus rontninid be 
Iween its lobc'.) to retreat to macctssible 
depths or that the focalized empvcma will 
rupture into the previouslj uninfected and 
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defenseless free pleiiril caMt\ If the open 
l!on IS stopped md the wound pncke<l ad 
hesions will form that ma> allow the abscess 
to be opened later with safetv 
Effusions in the neighborhood of acute m 
flammator\ processes usually begin as ser 
ous exudates and ma\ remain so thev mav 
howe\er go on to suppuration thej are 
often more or less encapsulated such dia 
pbragmatic p\e\m«ies more or \«>s iegulai\> 
aceompana subphrenic abscess amebic ab 
scess of the liaer and abscess of the spleen 
the hmphatic current flowing front below 
the diaphragm upward The«e basal empj 
emas maj mask the undcrljmg subphrenic 
suppuration and make its recognition difli 
cult They maj at times be drained to 


eign bodies espcciallv lost or forgotten 
drainage tubes and gauze m neighboring 
foci such as osteomjelitic rib-? which con 
tinue to discharge pus into the pleural cav 
itj or m bronchial fistulas the openings of 
which may be imperceptiblt small 4 Fm 
ally underlying chronic disease of the lung 
prevents its reevpansion to fill the pleural 
cav ity 

Cwtccogmxwi empyemas -mav discharge 
^pontaneou'lv (empvcma necessitatis) An 
abscess bulges usually m the lower portion 
of the chest near the sternum and either 
perforates or is incised discharging an 
amount of pus which incredibly copious 
though it may be is rarely copious enough 
to effect a cure 



gclher with the underhmg abscess by an 
incision which enters the pleura traverses 
the diaphragm and ends in the suidiaphrag 
matic space Similar effusions may collect 
around osteomv clitic vertebral bodies or 
ribs and other foci of suppuration 

CnnoMc Pt-EunisT Axn CnnoMC Emptema 
An empvcma is or becomes chronic for 
four reasons 1 It has not been recognized 
and treated 2 The infecting organism is of 
a kind that in itself causes chronic suppuri 
tion e g the tubercle bacillus actinom 
vees etc 3 There is a local cause for chron 
icilv which IS to be sought m an unextin 
guislicd focus of suppuration Such local 
causes mav he m a partialh sealed off 
pocket of pus within tlie pleura itself in for 


The pleura of a chronic empvcma be- 
comes thicker and harder and more mclas 
tic as time goes on it mav be an inch or 
more thick it crunches under the knife it 
has no toughness and stitches cut through 
It as thev would through a raw potato it 
has no blood supplv and does not bleed 
when cut The thickening affects mainlv the 
costal pleura much less the visceral one 'o 
that while the costal pleura mav be an inch 
thick the lung may be covered bv no more 
than inch of thickened pleura The thick 
ening hardening and inelaslicilv explain 
the shrinkage and ngiditv of the chest wall 
that accompanv chronic empvemn thev ex 
plain the distortion not onlv of the midias 
tinal viscera but of the whole torso the 
Iiosis and also the porositv of the ribs which 
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immured in such n cuirass atrophx from 
disuse Occasiomllv these thick pleura! cis 
jjjgs are lined uith large thin chalky 
plaques which beset them like ojster shells 
rarclj thej contain true deposits of bone be- 
tween Iheir Jnjers Chilk\ phques are 
found most frequenth in clironic emp^enl*ts 
of the aged In tuberculous emp>ema the 
pleura ma% be lined with Upicnl epithelioid 
tubercles ordimnlv these old thick plcuras 
are almost de\oid of cellular elements 

There is one Ij^ic of chrome projijeratwe 
pleurtsi/ without exudation and without 
suppuration which is more of pathologic 
than clinical interest Except o^cr the pul 
monary apices s^here it often accompanies 
an old fibrous tuberculosis it is rart uhcu 
exlensue it maj cause scoliosis and other 
deformities of the trunk Sjphihs max pro 
ducc such a tj-pe 

Recognition of the undcrUmg cause of 
chromcitj max be diflicuU not onlx the pus 
but sections of the pleura should be e\ 
nmmed 

Chronic P>ogenic Empvema —Chronic 
pjogenic empxcma often causes recurrent 
attacks of fever the patient is pale and ema 
ciatcd and Ins uiiich the appearance of a 
phthisic a small sinus or a tiny drainage 
lube often discharges profusclx the chest 
as max be cxTiecled from the description of 
the pleura is shrunken and distorted and 
docs not moxe on respiration The \ nx pic 
tiire discio es a massixc densitx in which 
films of higher penetration max rex cal caxi 
tics xvilh a fluid Icxcl or faint shadows of 
calcification or of foreign bodies If one is 
fortunate cnougli to find a curable focus of 
suppuration a loose foreign bodj or a half 
scaled off pocket xxluch can be drained effi 
cientlx the apparentlx most hopeless empx 
ema max heal the heaxj fibrous pleural 
thickening max be absorbed and the chest 
max regain its mobilitv If small recurrent 
bronchial fistiihs cannot be c]o«e«l Ihex 
max be sbul off from the pleura bj packing 
and brought to the surface through a prop 
erh p? iced nb resection (marsupnhzcd) If 
all efforts fail thorough mobilization of the 
chest xvall bx a scries of eatcnsixc rib resec- 
tions xxhich {ax the infected caxitj and lUI 
its oxtfrlinnging td^es wide open xvill UMiallx 
bring the infection to an end after xxliicli 
the xvound max be closed bx a plastic opera- 


tion These operations are difficult and cn 
tail considerable risk Tresh air sun baths 
and a libera! diet high w proteins and xita 
mins* aid grcallx in oxcrcoming the cfftcls 
of chronic suppuration 
Tuberculous Empx ema — "Most primar 
ilx chronic empxcmas arc tuberculous Tu 
bcrciilous empjema max be dixidcd into 
txxo categories micomphcalcd sterile lu 
bcrculous empxcmas and secotularilj in 
fected ones The incidence of both forms has 
risen greatlx since therapeutic pntumotho 
rax has come into common use Ihc nici 
dtnee of purulent effusion in artificial pneu 
inothorax i« given vnnouslx at from 0 to tl 
per cent The frcqiicncx of tuberculous tm 
piema therefore is apparent when one coii 
sidcrs that there arc manj thousands of lu 
berciilous patients m the United Stales 
alone wlio are reccixing pneumothorax Tu 
bcrculous empx ema max be pnmarj or sec 
ondarx to pulmomrj tuberculosis In the 
so called pnmarx form a hidden focus max 
be found m suppurating caseous medias 
tmal Ijmph nocks xvhich haxc broken 
through into the pleura 
Sxmptoms of the disease xarx greatlx 
some patients max harbor a large iffusion 
and compi iin of nothing but moderate dxsp 
non or fullness m the chest others have a 
high temperature and drenching sweats and 
are profouncUi tbxic The signs arc those of 
a pleural effusion pulmomrx inxolxemenl 
max be entirch absent In febrik patients 
It max be difficult or impossible immcdi 
atelx to distinguish between tuberculous and 
ordiinrx acute suppuratixe cmpxiun xcl 
the diagnosis is of paramount importance 
for to treat a tuberculous tmpxcma bx open 
drainage is usuallx fatal The most nnpor 
taut factor m arming at a diagnosis is to 
tliink of the possibihtx of tuberculosis Pus 
mixed with clots of fibrin with no organ 
isms demonstrable bx smear or culture is 
alwaxs higlilx siiggcslixe of tubctTuloxis 
The pus max contain mxrnds of acid fast 
bacilli more often none can be. dtmon 
stratcfl in a smear IMien in doubt it j? us 
uallx wise to await the results of guinea pig 
inoculation or culture for tubercle bacilli 
Treatment of uninfected tidiercidoiis cm 
pxcnia IS still under dispute In some casts 
spontaneous linlmg is obtained with simple 
rest in hc<l and profitr hxgtcntc meastirts 
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I he 'vmount of the effusion miv tlemiwi ns 
liinlion but repented nspirnliou tisunlh 
lead*, to secondarj infection Substitution of 
the lubtrciiloiis pus with nnliseplic oil 
(oleothorax) has led to cure Ptr*.i tenth 
loKic febrile patients have been cured bj a 
finp operation ns described m the section on 
trentment of icntt cnipvcnin 

SecoiuhriK infected tuberculous empn 
emas including closed nnd communicntin^ 
ones nre extremch serious The pleurn mn\ 
coinrminicnte with the exterior through n 
broniliinl fistula or through an open chest 
wound 01 tubirculoiis sinus A roenlgeno 
gram of an open empjema which demon 


Fir 4 — \ nv of an endot! ft o na of the pleura 

Lar.*e I n or msiscs fit oul almost the «nl re tefi 
pi ural t-a\ tj 

strales an enlireh collapsed and retracteil 
lung IS highb suggestive of tuberculosis 
The hin^, in anon tuberculous crnpvemi has 
no such lendcncv to remain ciitirvh col 
lapsed The patient is often profoimdh toxic 
and soon succumbs to fever "cp is amvl 
Old disease or distant tuberculous foci Tlie 
valve flap has been useful m obliterating the 
pleural space even in secondarilv infecled 
tuberculous cmpveraa After tlic pus has 
1 ctn dr lined and acute sv mptoms have sub 
sided a more or less extensive thoracoplasty 
niav be indicated if anv of the cmpvema 
cavitv remains to be obliterated 
Till crculous cmpvemas communicating 
vMlh a bronchial fistula must be drainwl 


through the chest wall for constant cough 
and profuse expectoration soon exhaust the 
patient (Sec the section on Surgery of Pul 
monarv Tuberculosis ) 

Actinom}cosis of the Pleura — Actmo 
mjcosis of the pleura causes huge hard de- 
posits with periostitis and erosion of the 
ribs and verteiirie The periostitis and ero 
Sion are tjpical of actinomvcosis and occur 
in no other form of cnipvcma Large brawnv 
infiltrates involving the whole tlnckniss of 
the chest wall and multiple sinuses sur 
rounded bv casil\ bleeding granulations are 
characteristic of this disease The sulfonam 
ides and especially penicillin have led to 
striking results in the treatment of pleural 
actinomvcosis which prior to their intro 
duction was almost alwavs fatal 

NEOPLASMS OF THE PLEURV 
Pleural neoplasms arc jnmarv or meta 
static the latter being more frequent Thev 
ma\ reach the pleura b\ conlinuitv or via 
the ivmpli stream ns m the carcinomatous 
pleurisj of cancer of the breast m which Uie 
pleura IS studded with miliarv cancerous 
nodules thev maj lake the form of tertiarv 
nodules in whicli a distant tumor causes 
pulmonarv metastascs which in turn reach 
the surface of the lung and spread into the 
pleural cavilj The cancerous pleura exudes 
a fluid which maj be serous or more often 
blood tinged If the primarj tumor remains 
undiscovered the true nature of the picn 
ri>j may be not easv to determine A bloodv 
fluid will awaken suspicions even the un 
siamcd centrifugate mav contain microscop 
icallv recognirable clumps of tumor cells 
Stained sections of the embedded sediment 
are more hkclv to lead to a correct dng 
nosis Alottled erosion and involvement of 
the ribs visible in a roentgenogram arc 
equalh pathognomonic while actinoniv 
costs ma> cause similar erosion it rarelv 
causes a massive serous exudate The dis 
ease i> hopeless ev cn cancer of the breast 
which IS amenable to radiotherapy is re* 
fractorv once it has settled in the pleura 
Hodgkin’s Disease — Hodgkin s disease 
of the pleura manifests itself in a variclv if 
forms mdiarv nodules larger nodules and 
large tumor masses diffuse pleural thicken 
mg and a chronic sclerosing form havi been 
dc«cribed The disease mav cause Ihi exuda 





POSTOPLllATIVE VTCLECTASIS 


tion of large amounts of n more or less lur 
bid nt times nn almost purulent exudate 
and at limes a ch\lolhora\ It ma\ extend 
to tilt jiltura from the mcdiastinil ccrMca! 
a\illir\ or mltrcostal I\niph nodes or from 
a Kmphoblastomato'«ib of llie lung Diap 
nosi', \\ill rest on the presence of Hodgkins 
disease clsenliert and the identification of 
Itpical giant cdU m the exudate Bits of 
tissiH nu\ be removed with a large a'pirat 
mg netalle or b\ cxploratorj Ihoracotomx 
Small doses of x raa ma\ gi\e prolonged re- 
lief Sunbaths arscmcals codIner oil and 
rest in bed are ilso btntfitnl when used to 
gctlicr with the x rat 

Benign and Alalignant Primar> Neo 
plasms — Of the numerous \arietics of be 
mgn and malignant priinart neoplasm^ 
winch occur m the pleura two ha\e clinical 
importance — -the tndolheliomns or nuso 
llieliomas ind the sarcomas The exact his 
tologic nature of the endolliehomas or 
mc^olhclioiuns Ins been the subject of end 
less discussion 'Ihtt form wide diffuse 
m is«is projecting into the pleural ca\it\ at 
times as cond\ lomalous \ ilU and at limes as 
«olid lumps Thct nut make mas«nc exu 
dales the more fluid thc\ form the flatter 
tfu \ seem to be, tlicv rarch in' adc the lung 
but nnoUe M«ccrnl and cosld pleura alike 
Thes intohe the regional Kniph nodo reg 
ularh and in three fourths of all casts lhc\ 
intofte Iiotli suIct of the chest The right 
side affected somewhat more often than 
Hie left 

\.ll forms of sarcomas occur fibrosarco 
mis and hniphostrcomai chiefle thee moit 
often form large nodular masses than do the 
endotheliomas which arc flatter thci m 
soKt the left side twice as often astlierulit 

The eiidolhebomas when first seen often 
base attained a si?c and an extent that jiri 
eliiile operatne attcmpls at rcmo\al a! 
though oecasioiialh explorator\ thoricol 
om\ max be justified Sarcomas tend to re 
mam somewhat more localized and m 
stances of successful resection of these 
growths haxe oetn recorded 
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POSTOPERATIVE ATELECTASIS, 
PULMONARY ABSCESS GAN- 
GRENE AND BRONCHIECTASIS 

POSTOPERVnVT ATELECTASIS 

Coilapsc of if e Lung Drotimed 
Lung) 

Definition — Atelectnsis is a condition of 
complete airlessncss of o lobe or a lung 
(niKsixe collapse) or of n group of lobules 
(lobular or patchx atelectasis) \lelectasis 
IS the most frequent postoperative pulmo 
nar\ complication it is often mistaken for 
pnctinionm 

Pathology — The invohed portion of the 
lung K compleleh airless solid and much 
smaller than normal The bronchus and Us 
illusions that lead to the iniolied area are 
usuaff\ occfucfeif tenacious purufent 
mucus The decrease in the si/c of the lung 
IS compensated for bv traction displacement 
of the surrounding structures the heart or 
the heart and trachea max hccnlircK m the 
diseased side of the chest the hcmidia 
phragm is clexnted and the ribs are de- 
pressed The contralateral lung and the un 
affected portion of the diseased lung are 
ox crdistcnded 

Van Allen and Jung haxe shown that oc 
elusion of a branch of a bronchus within a 
normal lobe does not result in aleleclasis 
because interalveolar pores maintain an in 
terlobular or collateral circulation of air If 
however the alveolar walK should be dis 
eased and the pores scala! the collateral 
circulation of air max be prevented ateloc 
fasts of a part of the lobe would then occur 
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Etiologj —Complete occlusion of n lobir Act inlnbilion of the inspintors m«<clcs 
bronchus prcAcnls air from enlerini» the inu cuhr wtakness liglit stripping of the 
part of the lung supplied b\ that bronchus upper ibdointii and loHtr lhora\ nbdom 
and the air that is alreadx in the lung be inal distmlioii or too large dost-v of opiatts 
conics ab orbw! bi the blood withm an hour I*o<siblt causes of inert imh! produttinn of 
or so As the air IS absorbed the walls of the tenacious bronchi d secretions are pri-ea 
aUcoli and smaller bronchi are dranii to isting bronchitis nlkrga ami an imlaliiii. 
gether Iht mediastinum diiphragm and nncstliclic agent (though alclcctisis often 
ribs follow Iht shrinking lung occurs after local or •‘pmal ancslhi la) 



Fc -I'S — a Two aflrr I Iiteml n-ai nal h^riHorrl opi \ nn ler fomt inwl owl n sn I r Irom ' t' 

Biic^d a Tie «Ia1ow« in Itic Irft Jung s«"crst «idjr patrhv Btrlwla.* s or bronrti a! p rim sa •I*' 
w «rfMK ct <p!arrtl to Ue left D«pnca, » temperature of IMJl F, wl te Wxwl rrlU imtrnt 

temiiorariN rr<l I *li »p turn an t ablom nal d «lentr«n were note*] Tf e rtav Ijefore llit» rwnlcmosTam *«a» rt» e 
llere wiu r url mneus in tlie trarlea fan I pTr<iiinabl> in tbe I rowl ) wlnrb lie psl rnt mill not riper 
lorate I Four dan later ^Ias•^e rot[ap»' of the eat re left bin*" tie 1 rart is jmnltr r*p!srr<l lo the I ft 
(the left lionler i« in ! rated bv an inkr"! fne) the diapi ni'an eannol be rlearli »een Pcr»i<t ig diipn-n l-«t 
le«« fever an 1 fewer leiikoc'fes were noted Treatmert rnnoited of (I) inhahlions of rarle>a iHod’e in 
ot\pea every tl ree !to ir» dav and n fbU for the twit two dais ant llwn teas fte<i leivllv (•') Caiwnl 
|e> lit era an 1 reelal tulie for reCef of alvlom nal distention (3) intrairnoas flo Is r Fn ir dnv» later Coin- 
f Jete evpan Kin of ll e ei Ilapws! lung an i ret im of the heart to a normal pix iiofl Tlierr are r > ernplo^ 


Occlusion of 1 bronchus bs «Pcrctions i< 
due to nspirntiou of onl strrctions nnd re 
trntion of Ironchiil sc^rttions oning to in 
adcfjinlc ptilinomrt Tcration nnd \rnlili 
tiou md cspccinUt to inctT«*ti\p couching 
nnd ccpcctontion Dccmsc of rc'pinfort 
ixnirsions nftcr ojHntion espccnlU nn op 
cmlion on the upp«r ilKloimn i« cbitUt 
due to pain n fixed fxisitinn of the IxmU rc 


S'mploms and Pht steal Findintri — 
prompt Tpcognilion of the pmlronnl 
of nttlcctnsK nnd roniphciling 
Inc pnciimonn i« ncccs^art for cITccinc 
prcNcntitc trcntuiint Thp<c sjcns arc ff' 
qiirnt mont couch tint mutinucs to lx- 
monl cten ihntich some secretions 
liecn cxptTlornletl |KT«i«tinc ral “* wbet-7c< 
-iiid diminishtd breath «ounils Is au'ciiUa 
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tion o\cr the pulmomrj bise or ba'^cs die 
jtol best thirini? forced deep brcilhing or 
cougbmg pcrlnps slight dullness to percus 
«joii slnllow npul respiration rapid pulse 
and slight c^anosls Vith the de\cIopment 
of Tielectasis the temperature and the piil<e 
and respirators rates mount esanosis in 
enacesand m sescrc cases the patient nia\ 
become comato«c the wet cough is likch to 
be frequent and although some sputum 
mav be raised the pbssicn! si^ns show that 
mans secretions remain in the lung dullness 
of the affLcled lobes increases the breath 
sounds diminish and traction displacement 
of the mediastinum and diaphragm occurs 

If the secretions plugging the bronchi are 
c\acuatcd within a fciv hours the lung max 
immcdialcU become aerated (Pig 4'*8 c) 
iiid all abnormal signs and symptoms ex 
ccpl temporarx c\pccloralioit disappear If 
liowexcr bronchial obstruction is not re 
hexed promptlx and the bronchi arc not 
kept patent b\ the efficient exacualion of 
ill secretions infection is likdx to (kxtiop 
m lilt obslnicltd segments of the lung pro 
diicmg a bronchial pneumonia xxhich mix 
proxo fatal 

Diagnosis — Moist ineffectual cough 
basal rules xxhetzes diminislietl Ircath 
sound and dullness xxith mcreisuig fever 
and cxaiio is arc xirluillv diagnostic of dc 
xiloping atelectasis A diagnosis of alclec 
lasis is confirmed bx traction displatcnieiit 
of the mediastinum and diaphragm xxhich 
helpa to distinguish atelectasis from pniu 
monia pleural effusion acute dilatation of 
the heart, coroiiarx thrombosis ptiJmoiiarj 
emboli m and diaphrigmalic hernia 

Prognosis — Atelectasis of a lobe or even 
an entire lung is in il«elf not fatal although 
the anoxemn and increased cardiac lalior 
that it produces max contribute to a fatal 
outcome of the disease for xxhich the opera 
lion xxas performed The jiosstnlt coinphcn 
tinns of an atelectasis that is not promptlx 
relicxeil \i7 pneumonia piilmonarx ab cess 
bronchiectasis and empxema arc serious 
and mav be fatal Recognition and trial 
ment of the pre atelectasis stage of the con 
dition are likilx to prexent the ilcxilopmcnt 
of a graxc postopcratixe pneumonia Earlx 
diagnosis of atelectasis and immediate ade 
quale treatment bring about a cure xxithout 
complications m a great majontx of cases 


Treatment — The folloxxmg measures are 
higlifx efftctixe m prexentmg postopcratixe 
atelectasis mcl pneumonia deep breathing 
coughing and if possible expectorating 
shortly before operation no atropine before 
or after operation not enough morphine be 
fort or after operation to oblund the cough 
reflex no anesthetic agent (e g axertm) 
that prolongs shop after operation a 15 de- 
gree Trendelenburg position of the opera 
tioii table xxhen feasible gentle operating 
no tight strapping of the operatixe xxound 
postopcratixe change of position exerx txxo 
hours so that each side is occasionallx up 
permost (the side haxmg the more score 
lions and rales should be kept uppermost 
the longer time) xolunlarj (or induced b) 
inhalation of from 10 to 15 per cent carbon 
dioxide m txxgtn) deep breathing cou„Ji 
mg and expectorating excrv three or four 
hours XX bile a painful incision is mamiallx 
supiKirted bx a phxsician or nurse Cough 
ing ami tvpcctoralion arc faxored bj the 
Toxxler position in «ome cases and bx the 
Trcmlilcnburg position in others ‘secretions 
that cannot be’ expectorated should be 
promptlx and if ncccssarx repeatedix re 
nioxed from the trachea and bronchi bx 
Ilaighl s method of mtrabronchial catheter 
aspiration Secretions too tenacious or abun 
dant for remoxnl bx catheter should be re 
mox od 1 ronchoccoptcallv 
If neglect of these prexcntixe measures 
results HI atelectasis tins si ould le trcateil 
bx ail inleiisixc applicatinn of the same 
measures The use of oxxgeii bx intranasil 
calhifer or bj lent is adxj«able until the 
atelectasis has disappcartd and until the pa 
litiit i> able to expectorate xxath proper 
cITicieiicj 
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NON TUBERCULOUS PULMONARY 
ABSCESS AND GANGRENE 
Definition — A non tuberculous ptilmo 
mr% ibscess is t suppurating hqucfjing m 
fection of the pulmonarj parencliMna Gan 
grene is the non purulent death ett ma^se of 
pulmonary tissue Since these two condi 
tions are often associated and are treated in 
the same Ma> thej aaiU be considered to 
gelher lure under the inclusue term of ah 
scess 



F g 479 — T! c I ng Ini ope 1 vcrl rnl nr son 
slow g « ppurnl ve pulnonary nnirato an I the 
necrof c irregulnr i tenor '\nll of in ol scess i lie 
subncule phase The r gl 1 1 and end of tl c probe paws 
tl rough a perfo at on n the cortes an 1 v soeral pleura 
1 cl I 1 lieen sealed b fresl a II estons The nscrled 
pi otograpl si omi another sect on of tl e same ab. rcss 
an I a da ■'’hler nb cess h cll cornmun cate tl ro gh 
a mrro cl annel tl at is ore p e«l by tl e probe The 
proljc po nfs toward one of several open 1 ranch 

Pathology — \n area of suppiiraliat in 
filtration in the bronchioles or ahcoli be 
comes transformed I ^ necrosis and Iiquefac 
tion into a pus containing caiilv The wall 
of the ca\itv maa he thm or thick or com 
posed of an extensne area of pneumonic in 
filtration Earlj or late the pus uitliin the 
entity ruptures into a bronchus or occa 
siomlh into the pleural caMta causing an 


empjema with or uithout a persisting bron 
ehoplcunl fistula Inflammatora pleural ad 
hesions howeacr usiialh prevent perfora 
lion into the pleural cavitj (Tig 479) 
\fler rupture into a bronchus the cavity 
nnv become filled «ath air or remain filled 
with gnimous secretions or it ma\ be fille<l 
with air and secretions (Pig 480) The iu 
men of the bronchus leading from the ab 
scess IS often too narrow for adequate dram 
age of the secretions the bronchial mucous 
membrane mav be swollen and heaped with 
granulation tissue or the bronchial lumen 
luav be occluded bv a foreign bodv a tu 
nior cicatricial contraction or extrabron 
cbnl pressure Recaiisc of poor drainage 
bronchus tlie abscess continues to be filled 
b\ secretions or filled partlj bv secretions 
and partlv b\ air (Fig 489) 

Abscesses mav occur in anv lobe tisuallv 
near the penpherv and onlv rardv in Ihi. 
central or hihr zones In a great majoritv of 
cases the abscess is wilhin 1.5 cm of the 
costal pleura and m a mmoritv the abscess 
IS in the cortex of the lung deep m one of 
the interlobar fissures or next to the medi 
aslmum or diaphragm An abscess mav he 
single or multiple ^^*hcn multiple thev u« 
uallv he close logellier and may communi 
cate througli narrow channels (Fig 4“1)) 
Bands of tissue vrhich are composed of 
bronchi or patent or thrombosed blood ves 
<cls nnj sp^n an abscess or form ridees on 
its wail 

ElioJogv — Abscesses tind to occur in de* 
bililalwl persons with pjorrhea nlvcolans 
The follovTing sequence of events probablv 
represents the etiological factors m the ma 
joritv of cases (1) the aspiration of infee 
tious secretions from the gums tonsils or 
sinuses into the lung during operation (es 
pecnilv on the teeth tonsils or smuscs) or 
during sleep also aspiration of food vom 
itus water or other foreign bodies during 
submersion (2) stasis of the aspirated se- 
cretions because of diminished respiratorr 
movements and inefficient coughing cliicflj 
due to prolonged deep anesthesia poslop 
crative pain or too large doses of morphine 
(3) sufficienllj long contact of the mfec 
tious secretions with the pulmonarj li 'ue 
to establish an infectious process 

Other causes of absecos arc suppuration 
and liquefaction within an area of dclavcd 
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resolution of pneumonia or within a pulmo- 
nary neoplasm or cyst; an embolus from an 
operative wound; pyemia; trauma of the 
lung «ith secondary infection; extension of 
infection from bronchiectases, and mycotic 
lesions Streptococci and other pyogenic or- 
ganisms are usually the causative agents, 
spirochetes and other putrefactive organ- 
isms are frequent secondary invaders. The 
putrefactive organisms are usually the pri- 
mary agents in pulmonary gangrene and in 
the .so-called putrid abscess. 

Symptoms. — The symptoms of onset 
may appear suddenly or insidiously and in- 


Costal and diaphragmatic movements arc 
restricted on the affcctctl side. If the lesion 
is not too small, fremitus is usually in- 
creased and the percussion note impaired 
In most cases the auditory signs are tho'C 
of a small patch of pneumonic consolidation 
svith rales, though the breath sounds may 
be diminished or absent; cavernous signs arc 
sometimes demonstrable, a pleural friction 
rub ma\ be heard. A localired area of inter- 
costal or periosteal tenderness indicates the 
place where iJie .ab«cess is most supcriicial 
Roentgcnologically, there is usuall.s an ir- 
regular area of density in which a small air 



Tiff iso — a. Abscos'* of llie Inner IoIk- fillnl mlh ole an<l jms v\eeks nfler piirlial I’lUrerloniv, nrton* 
iiulirate Uie limiU of llie Bb''Cr«s as tkHerimnoil llie next <Ij; «l opin operation J>, Sextral <ln\s after rlrntiiaire 
of llie abscess The clear area lateral to Itw eoslal stumps i» due to an operalivr defrc-l in the ihoraci'' 
hoH The arrow indirales the posilion of n second abscess cnntnininf; pus hut no oir Tfie ctistrnm of a scotnid 
nb'cess sias suspednl when nbiimlniice of spiilnm perststol oficr drainai’e of ihe first alMtfss The srronil 
aljsrcss was drainM nine da\s aflcr llip first oprralion nmf was found In be tl liv 1 cm m sire r, Fnd 
nsHll nine tnonlhs after draimije Do coneh or rcpcr-loraiion nmains, and the wound »s hcntcl * Tmia> onlv a 
short piece of one rib noiilil lx* resected for the dniinace of enrli alwcess 


dude varjing degrees of mnlai'O. fc\er. 
cough, expectoration and. perhaps, pleiir.il 
pain, chills, dyspnea and cyanosis. At first 
there may be no sputuni; it may appear in 
small amounts and gradually increase, or. 
following the sudden rupture of a large ab- 
scess into a bronchus, a Ircnicndoiis amount 
of sputum may be cv.ncualcd within a few 
minutes (vomica). The sputum is purulent; 
it may be odorless, but usiinllv it has n 
fetid or sweetish odor. The fir>t expecto- 
rated material mn\ be pure blond, laqic or 
small bemoptyse-. or bJood-strtaking of the 
sputum maj recur throughout the illness 


pocbel can often he «cen: this air is within 
llic abscess ens ily, the grcnlor part of w hieh 
IS fiUctl willi liea\y serrclions. In some eases 
.a considerable amount of air is present in 
the caxity (Fig 4S0. n). while in others the 
cavity is completely filled with secretions 
wlitcli give a roentgenologic shadow that i- 
homogeneous with the abscess wall (Fig. 
tSO. 6). I'ottcr-Buclvv roentgenograms iiin\ 
be ncccssar\ to demonstrate air-containing 
casilies within a densil\ inflllraled lung 
Bronchogrnms sJiould rardj be made, be- 
cause lipiodol may tudiiec a dangerous pneu- 

• Atcsaiider and PiK-kinirham, \ e,? 
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monitis m cases of acute abscess and be 
cause the hpiodol is more likelv to indicate 
mereK n filling defect in the region of the 
pulmonary infiltration than to enter the ab 
scess 

In cases in which the suppuritne infiltra 
tion and exca\ ation are progressn e the pa 
tient becomes increasingly toxic and dies 
from the effects of the overwhelming infec 
tion or fiom brain abscess rupture of the 
lung and fulminating empvema large hem 
optjscs or suppuratue pneumonitis In 
chronic cases ith less severe infection pul 
monarj fibrosis extension of the infection 
bronchiectasis clubbed fingers and toe 
nephritis and amjloid disease often grad 


PLEURA AND LUNGS 

and bronchogenic carcinoma The difficultj 
of diagnosis is increased bj the fact that 
each of these conditions maj be compli 
caled bj pulmonarj abscess The differen 
tial diagnosis can howe\er almost alwavs 
be made bj the careful weighing of the find 
ings m their relation to the characteristic 
features of the various diseases Diagnostic 
aspiration of an abscess through the skin 
should never be undertaken because of the 
danger of infectuig the pleural cavitj and 
tissues of the thoracic wall via the needle 
track 

Prognosis — Possibh as manr as 30 or 40 
per cent of patients with uriLomplicated ab 
scesscs recover spontaneouslv without 



Fig 481 — a Hslszed abscfss n th many open brenchi in the Jo er lobe approximately one year aflrr 
surgical dra nage the sp itum and purulent xxound d scfaarge are non absent h E ghteen days after fiirne of 
the abscess car tv and ocelus on of the open bronchi with a large pedjcled muscle graft There is no sputum 
and closure of the bronchi and of the incis on s complete 


tiallv develop Remissions and exacerbations 
of svmptoms mnv be expected 

Diagnosis — A. historj of an operation or 
aspiration of a foreign body followed bv an 
acute illne«s with the expectoration of nbun 
dant foul purulent sputum which has been 
repeitedlv found to be free of tubercle bac 
illi the absence of traction displacement of 
the diaphragm and heart and the presence 
of the phjsical and roentgenologic signs that 
have alreadv been considered arc findings 
that are virtualh diagnostic of abscess 
Diagnosticallj abscess may be confu«ed 
with tuberculosis bronchiectasis empvema 
with bronchopleural fistula a siibphrenic 
abscess that has ruptured into a bronchus 


otiicr treatment than bed rest If «uch re- 
coverv does not occur within two months 
after the onset of svmptoms it is iinlikclj to 

occur Usuallj only the patients with severe 

complicated or chronic cases reach the sur 
geon and in approximately 5 or Ifl per cent 
of the acute cases and 20 per cent of the 
chronic cases death occurs The prognosis 
depends chieflj on tlie adequacy of bron 
dual drainage the vuiilence of the mfee 
lion the patient s general condition and «pe 
cific resistance and the extent duration ana 
complications of the lesions at the lime that 
effective treatment is begun The pro'Tio'«i 
depends largelv upon carrvmg out surgica 
drainage very early in the disease as ha< 
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been amplj demoiistratcd by Neuhof and 
Touroff. 

Treatment. — Prophylactic treatment is 
essentially the same as that described in the 
section on treatment of atelectasis (see pre- 
^ious section). A patient with an acute ab- 
scess should be ^trictly confined to bed un- 
der a sanatorium regimen. He should not 
sleep on the undiscasod side, because of dan- 
ger of gravitation of infectious secretions to 
the undiscased lung while the protective 
cough reflex is relatively inactive. Postural 
drainage should be effected c^ery two hours 
while the patient is awake. In occasional 
c.Tses in which bronchial drainage is free, 
the hemidjaphragm should be temporanly 
paralyzed in order to rest and refav Ific af- 
fected area. Bronchoscopy should be tried 
at least once and continued at three day or 
il\e day intervals only if great improvement 
occurs; the aspiration of secretions, the 
shrinking of the swollen mucoiis membrane 
and the possible detection and removal of a 
foreign body promote adequate bronchial 
drainage which may initiate healing. Pneu- 
mothorax is dangerous treatment for a non- 
tiiherculous abscess, and thoracoplasty is 
only rarely indicated. Vaccines are probably 
of no value. ViHien spirochetes are present in 
the sputum, a course of salvarsan or neosal- 
\nrsan may be given i^tra^enously. Blood 
Iranofusions arc useful for severe anemia 

Until a few years ago there was an almost 
universally accepted dictum that no acute 
pulmonary abscess should be surgically 
drained within eight or ten w'ceks of its on- 
set. The clinical demonstration by Neuhof 
and Touroff that this practice leads to a 
high mortality rate and great morbidity has 
caused a rapidly increasing acceptance of 
their ad\icc to drain abscesses as soon as a 
diagnosis Inis been made and a brief trial of 
other n)e,isurcs lias failed to indicate rapid 
progress toward a cure. These surgeons 
stress the importance of accurate localiza- 
tion and one stage drainage after the resec- 
tion of a short piece of only one rib where 
the abscess is most superficial and where 
the pleurae are adherent. Cautery drainage 
must include any secondary abscesses that 
may be present and may need to be so ex- 
Iciisise as to constitute partial lobcctomy- 
After complete disappearance of sputum 
and of purulent discharge from the wound 
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followring drainage, bronchial fistulas that 
do not close spontaneously should be closed 
with applications of a 35 per cent solution 
of silver nitrate or wdth a pediclcd muscle or 



Fic 48? — ^ImplanUtion o( the breast to fill a tre- 
monHom intmlhoranc defeet and to occlude the larpe 
0 |>cR bronchi that folfowcf? destruction of the entire 
Ml»per and most of the middle lobes tnultiplc pro- 
gressive abscesses and mans* roiifenKatlon drainace 
operations There is m spijliim and closare of tic 
bronchi and of the incision is complete 

5km graft (Figs 481 and 4S2) or with Vou- 
hofs free fnt graft. Occasionally, total lobec- 
tomj should be performed In rcsislant cases 
of huge abscess or multiple abscesses. 
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RRONCIIIECTASIS 

DefinUion. — Bronchicctn’sis is a chronic 
condition of dilatation of the bronchi, which 
arc usuallj infected and secrete abundant 
pus. 

Pathologj’. — The lesions are bilateral in 
approximately half of all ca«cs. They may 
he confined to any one lobe (especially the 
left lower), but more frequently they in- 
volte the left lower and the lower part of 
the left upper lobc'^, or the right lower and 
middle lobes. 

Periplicnd or broncliiolar bronchiectasis 
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ln^oI\es the small bronchi and bronchioles 
whereas the common central bronchiectasis 
in\ol\es the larger bronchi The dilatations 
are saccular or cylindrical The pulmonary 
parenchyma surrounding central bronchiec 
ta'ics may be almost cntirelv normal the 
coxering pleurae glistening and without ad 
lie«ions and the lung normal to palpation 
except perhaps for «ome hard lumps Fre- 
quently howeyer the parenchyma is the 
seat of fibroid pneumonitis the lobe is 
shrunken dark and indurated and its plcu 
rae are adherent The diseased parenchjma 
maj contam abscesses \n empyema yrith 
or yvithout a bronchopleural fistula may be 
present 


chiectasis are aspiration of nasal sinusitis 
secretions a retained bronchial foreign body 
intrabroiichial neolilasm tuberculous or 
non tuberculous granulation tl^sue or fi 
brou:> stricture of a bronchu‘= and extra 
bronchial pressure by enlarged Ivmph nodes 
or other masses Pulmonary abscess and tu 
bcrcuiosts (without bronchial stricture) arc 
infrequent precursors of bronchiccta«is al 
though the} arc occasionally complicated by 
patches of bronchiectases Some ca«e> of 
bronchiectasis are congenital in origin \1 
lergy coexists with bronchiectasis in many 
cases and a few obscryers bclieye that al 
lergy is a frequent cau«e of bronchiectasis 
Symptoms — The most prominent svmp 



Pg 4S3 — BronchogTSTSS of the three lobes of the r "ht long showing a normal Upper lobe and brooch er- 
tass of the tn Idle and lower lobes As the shadows of the m Idle and lower lobes are superimposed n the 
postero-anlenor project on roenl'^nociam only the Ltleral projeetton roenlge oirmni clearlv show* that both the 
I wer (posterior) and the m dtlle (anterior) lobes are imot e<l 


Etiology — Bronchial pneumonia (often 
complicating measles or pertussis in child 
hood or influenza) is the commonest pre- 
cursor of bronchiectasis Tlie probable cx 
planation is that stagnation of secretions m 
the bronchi partly produced by poor pulmo- 
nary ycntilation cau«cs patchy or lobar ate 
Icctasis and the resulting highly negatiye 
intratlioracic pressure not being absorbeil 
I y the inelastic atelectatic lung is trans 
mittcd to the bronchi which dilate Con 
comitant infection in the bronchial walls 
weakens them and the dilatation remains 
even after disappearance of the atelectasis 
Conditions le«s frequently leading to bron 


tom IS persisting abundant cxpictoration 
The sputum may be cither foul or non-odor 
ous blood streaked sputum or recurring 
large hemoptvses are not uncommon There 
are no bronchial secretions in bronchiec- 
tasis sicca Feyer is rare when there is no 
bronchial obstruction or complicating siip- 
puraliye pneumonitis Clubbed fingtr* an i 
toes and nasal «mus infection are frequentlv 
pre ent 

The physical signs of eytn cslensiye cen 
Iral bronchiectasis (without accompanying 
pneumonitis) are often within normal hm 
Its though there may be a slight increa'C m 
fremitus and a few rales ^Tien pncumoniti 
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IS present the sicns are tho':e of \arMUg dc 
grecs of pnenmome consolidition «7lh or 
without «igns of cwtntion 
, The sjmploms and si^ns that ha\e been 
mentioned are common to bronchiectasis 
abscess certain empxemas with broncho 
pleural fistula and some cases of tubcrcu 
losis Bronchograms offer th< most certain 
means of diagno'^ing broncliieclisis (Fig 
4S3) The opaque oil which fills the bron 
chi or coats their walls (unless retamtd <t 
cretions or organic bronchial stricture pre 
xtnts the passage of tlu oil) ckarlj demon 
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Diagnosis — Vlthough the diagnosis can 
often be tentatively nmdt on the basis of 
the liislorv and symptoms a definite diag 
nosis and determination of the evtont of Hit 
disease deptnd on broiichograras Before 
these are made bronchoscopj should be 
used to detect a possible foreign bodj or 
ntoplasni The separation of the sputum 
into three layers after standing is of little 
<hagno>tic value 

Prognosis — Bronchiccla'=is which is es 
seiitiali^ a chronic disease is so varnblt m 
its behasior tl at it is impossible to foretell 



t 1 , 4S1 — ^Twenty Iwo «los* afler removal of Ue left lower and I nfiular lobes for bronrh ectas « No deform tj 
OT dysfunct on of lie shoulder girdle resulted 


slntes the hroncbieclascs even in the left 
lower lobe behind Iht heart Koentgeno 
grams without iodized oil shovv no abnor 
malities or ptriiaps only ••mall ring shad 
oyrs unless there is i-jeociateel pneumonitis 
Stcyyart Pritcliard and Boss found that 
their 00 bronchicclatic patients had a told 
of 240 complications Common complica 
tions are disease of the nasal sinuses recur 
ring attacks of pneumonia or ncult cxlen 
Sion of the lesions of suppurative pnciimon 
itis hemoptjses nephritis amjloid disca«c 
mjocardial degeneration aud brain abscess 


accurately either the expectancy of life or 
the course and sexerity of future symptoms 
The chance i great liowt\er that the pa 
lieiit will viiffcr sinoiis illius^ or will (lit 
nilhin fi\e years of the onset of tlu disease 
Except possibly in carH cases in children 
the dilated bronchi ncxer riliirn lo Ihcir 
norm il caliber Appropriate tre ilmcnl may 
grcalK reduce infection and enable the pa 
lient lo lisc uultfinitcly yvilh ftw disturbing 
svmplomv In some eases no Inatmentent 
ccpl actual rcmoxal of the diseased tivnic 
by Jobcctomy is able to clicck the infection 


870 


TIIF THORACIC ^\ALL PLEURA A^D LU\GS 


^n(l to prevent complicntions Dcnlh from 
Lroneliicclncis i? usiialh due to «t>mc com 
plication the most common beinsj pneu 
monitis the (.fTccts of prolonced toxicitv 
and brain ab«ccss A few patients commit 
suicide bccau'e of the stench and the great 
amount of sputum Even massive pulmo 
mr\ hemorrhage is in itself nrelv the cause 
of death 

TrcTment. — Prophvlactic treatment 
should be directed toward the immediate 
removal of an intnbronchial foreign bodv 
eradication of infection in the gums and 
m«al sinuses active treatment of delave<l 
resolution of pneumonia hv prolonged strict 
bed rest a trial of one of the sulfonamides 
and of penicillin postural drainage cverv 
two hours possibh lemporan or permanent 
panlvsis of the phrenic nerve one or more 
courses of iicosalvar«an if spirochetes art 
present in the sputum repeated broncho 
scopic aspiration of secretions shrinkage of 
swollen mucous membrane and dilation of 
nnv bronchial slncliire 

The measures tint have just been namcvl 
should be used for an cstabli«hc<l case of 
bronchiectasis though it is doubtful if nco 
salvarsan is of value in a chronic case Pos 
tural drainage is indispensable an<l if tin 
bronchi are kept relalivelv free of stagnant 
secretions infection in their walls temU to 
subside the amount of sputum the <Klor 
and liemopHses tend to lessen and Ih- pa 
lients weight and general condition im 
prove Although m a majonlv of cases 

p^iTcmc para^vsvs pitAcs \o V«: v>^ Tio V»tT)c 

fit It ometimes stops llcmopl\^cs and 
grcnllv reduces Iht amount of sputum if il 
IS foum! to be effective a Icmporarv panlv 
SIS maj be made permanent Blood trans 
fusions should be ii«cd for severe anemia 
tint docs not respond to the admini-*tration 
of iron Vaccines arc of no value Residence 
in a warm drv climate imv prevent recur 
ring attacks of pncuinoiiilis improve the 
sinus infection and lessen the amount of 
bronchial 'ccrtlion 

Pneumothorav probablv should not be 
used for bronchiectasis though occasionallv 
when pleural adhesions do not prevent an 
adequate pulmomrv collapse great improve 
mcnl ma> allcnd this procetlurc rcmis«;ion 
IS bkclj to occur after abaniloiimcnt of the 
pneumothorax Thoracophsij is a danger- 


ous operation in bronchitctasjs and onlv ex 
ccptionallv produces nnv lasting bincfil 
Thoracoplastv mav however be indieated 
in certain ca«(s of the ran. peripheral tvpv, 
of limnthiectasis and m cases m which tlun 
!•» great traction dl^pl^cemclll of the medns 
tinum becau'C of pu!monar\ and perhaps 
plciinl fibrosis Surgical drainage of the 
bronchiectases should pot be U'cel though 
occasionallv a large eomplicating abscess di 
mauds drainage An area of bronchiectasis 
reslriclcel to a small portion of one lobe miv 
be destroved bv a staged cauterization op 
oration 

For the patient whose lesions resist tht 
various measures that have been diseu'sed 
and whose disease is severe benu c of tox 
icilv abundant foul spiiliiin recurring at 
tacks of pnctimoma or large hemoplvsct 
lobcclomv slioiild be considered or even 
pneiimoncclomv if the disease oeciipiis an 
entire lung The patient shou'd be in reason 
ablv good general condition prefcriblv lc< 
than fortv five vears of age and the lesions 
should be confined to one lung or at least 
minimal in extent in the less diseased lung 
The surgical risk of bilateral loboctomr for 
bilateral bronchiectasis is rclativelv great 
The death rate from unilateral lobeclomv 
has been reduced m several clinics to less 
than 5 per cent which is considenbli le* 
than the risk to life of the disease ilseU \ 
successful operation causes compkte ih ip 
pcarancc of all svmplom of bronchiectasis 
(Fig 48t) 
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TU^IORS or THE LUNG AND 
BRONCHI 

PRIMARt CARCINOMA 
Carcfullj cvaluatcil statistics appear to 
indicate tint the incidence of prinnrv car 
cinoma of the lung Ins definilelv increas‘d 
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Vinous causes hase been inioked, among 
them the inlnhljon of tir dust from roads 
the influenza epidemic of 1018 and tobacco 
smoking A high incidence of prunarj car* 
cinoma of the lung has been obscrv cd for ctn 
tunes among the Solineeberg miners in Sax 
oni (‘ Bcrgknnkheit”) , and the phenomc* 
non has been attributed to the radioacliMtv 
of the ore In gentral, however, the origin of 
pulmonarj carcinoma is ns obscure as that 
of other neoplastic disease There is no cvi 
dence to show that pulmonarj tuberculosis 
plavs an important role as a predisposing 
factor 

Classifications of primary raranomn of the lun^ 
liwir .liwi’ rfir Aty ,s\* A**" .tWwir Ay 

gross Uic rocntg*n rav sJatows nnd the sMnplom 
atology These descnplnitw are usual]} without sp*nat 
sigiuncniirc based as thev are on advancei] stages ot 
the disease As with oiler tumors the chssifienlion or^ 
1)1 basis of C"l] l>pc will prose the most informslivij 
to the surgeon 

It IS not surpris ng to find confusion rrgnrimg tU^ 
lislogenesis of primnrv epithet al tumors of the lun;^ 
whin a divtrgcnce of opinion exists in regard to tht 
liistnlogv of the normal lung The point al i««e m 
whether or not the normal aUeolus possesses a lininjj 
membrane of epiUelnl «Ils Those wnlers wli> dcn\ 
the existence of such a structure must p-rforec de»v 
tie aheolar origin of epithelial tiimffs an I asenir* 
bronchogenic ongm 1 « from the epithelal <lement% 
of the bronchial mucous membrane to all pnman 
carcinomas of the lung The evidence at hind at Il«i 
moment is far from conclasise and the concept of at) 
alveolar epithelial membrane cannot he disrardeil ov 
its possible role in the 1 istogenesis of pnmarj ep Uieha| 
neoplasms ignored On the other 1 and an alveola*, 
origin cannot be cslabhsbcd with certainty nfter a 
tumor has developed 

Bronrhial mucous membrane inav exhil it a marked 
degree of mtlaplasia in chrome inflammatory l*sion% 
entirelj iinassociatccl with neophLsm The lining mem 
branc of bronchi-^liitic casiti's is frequently of tho 
squamous cell tjpe Epi lermoid carcinomas of th^ 
sqinmous cell 1371 “ with or without epithelial pearl 
formation or pncklc cel! differentiation mav b“ de* 
n\cd from the elements of the bronel al ep ihelium 
cscn tl ough this structure is normally riilwiilal o*. 
cylindrical in form A singb tumor mss show sarvin}* 
degrees of metaplasia within its alnicture forming q 
polymorphic or mixed type of growth 

A Simple classificivtion of primary cap 
emoma of the lung based on histologic char 
aclcnstics is as follows 

1 Squaynous cell epitheliomas of the mal 
piphnn type with \ arsing degrees of celj 
differentiation ITugucntn has also described 
a “paratnalpighnn” tjpe with larger polj* 
hedral cells 


2 Adenocarcinoma cvlmdncal or cu 
boidal cells app''aring to form gland like 
structures At tunes the ncin ir structure is 
so differentiated as to produce a colloid type 
which IS well demonstrated bj the mucicar 
mine staining reaction 

3 Small cell ti/pc {“oat cell ') a cell rich 
carcinoma composed of small fusiform cells 
with \erv little stroma These tumors liaxe 
frcquentlj been termed Ijniphosareomas be 
cause the cells resemble Ij nipJioct tes when 
sectioned Iransvcrselv The tumor is partic 



rig 48.J — Melasla^es aini routes of d reel cvlcn^ on 
of three typical primary carcinomas of the lung (See 
text) 

iilarlv apt to invade the mediastinum and 
lung in a diffuse inliitritinn The histogenesis 
IS pcctiharlj obscure nnd controversial 
4 Vndifjerentiated types 
Metastases — The conception that pri 
mar\ carcinoma of the lung is highlj malig 
nant and ptcuharlj prone to widespread cx 
tension and metastascs was based on au 
lopsy findings m advanced cases An earlier 
recognition of the disease nnd its treatment 
hj surgical measures has already altered 
this concept Primary carcinoma of the lung 
spreads to distant sites bj both Ivmplialic 
and hematogenous routes (Pig 485). The 
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bronchial and tncdiastina! l>mph nodes may 
be in\aded earlj Blood stream metastases 
appear to find particular^ fa^or^ble soil in 
the bram the Iner the adrenals and the 
k.idne%s Metastases of carcinoma of the 
lung ma% also be aerogenous — a method 
of extension peculiar to this tumor Frag 
ments of tumor tissue not infrequcntK ap 
pear m the sputum (Fig 4S5) and -when 
such a fragment is con\ejed to a distant 
part of the lung by cough it may establish 
asecondarj focus of the disease (Fig 48a A) 
As is the case with other tumors car 
cinoma of the lung aI«o progresses and kilL 
bj direct extension Common types of ex 
tension are illustrated in figure 485 Direct 



extension to the mediastinum is frequent 
and invasion of the pericardium the great 
vessels or the heart muscle itself may occur 
Invasion of the diaphragm mav be followed 
bv extension through its peritoneal surface 
and a plaque of carcinoma maj be depos 
ited on the dome of the liver 
The degree of malignancj as indicated 
bj the rapiditj of metastases and local ex 
tension has not been adequalel} correlated 
with the histologic t>pe of individual tu 
mors In genera! the oat cel! and undiffer 
cntialcd tvTies are rapidly invasive tumors 
poorly suited to surgical extirpation Tu 
mors of the squamous cell tvpe mav be ex 
|>ecled to McId the most favorable results 
after surgical treatment Careful clinical rec 
ords and particularlv an increased experi 


ence with surgical measures will increase 
our knowledge m this regard 

SvTnptomatoIogy — Primary carcinoma of 
the lung IS as protean in its svmplomalol 
ogy as It IS polymorphic in its histology 
Figure 486 portraj s the pathogenesis of the 
common manifestations of the disease It is 
to be emphasized that a single growth us 
uallj produces svmploms or signs bj sev 
eral of these mechanisms appearing <imul 
taneouslj or m sequence so that the dia 
gram is not to be mterpreted as a classifica 
iion of disease tv^ies 

The following headings refer to the num 
bers of the tumors in figure 480 Cough maj 
be a symptom common to all of the lesions 
pictured and is usuallj the earliest and most 
constant manifestation of the disease The 
cough maj develop suddenlv but more fre- 
quently its onset IS coincident with an acute 
respiratorv infection vrhich simply means 
that a partially osbtructed area of lung has 
become infected A cough that hangs on in 
a patient who has previouslv been vrell de- 
serves careful diagnostic sludv Clubb ng of 
the fingers or more extensive pulmonary os 
leoarthropalhv mav be an carlv manifcsta 
tion of the disease 

1 A tumor in close proximity to the vu 
ceral pleura mav produce a pleural effusion 
which may or mav not be preceded br 

drj pleunsj The effusion mav be <crous 
but IS charactcnslicallj bloodr WTien ac 
tual invasion of the pleura exists (Fig 48 j 
tvpe S) tumor cells maj be found in the 
sediment of the fluid 

2 Tumors m the parenchvraa of the lung 
may be silent for a long period and arc 
discovered onh accidentally br a routine 
X rav examination or bv the development of 
a distant metastasis 

3 When a tumor complctelv occludes a 
sizable bronchus the corresponding area of 
the lung becomes airless and drowned bj 
the imprisoned bronchial secretions The 
bronchi become dilated and depending on 
the tvpe and virulence of the bacterial flora 
pneumonitis or abscess formation rtsulLv 
The phvsica! signs of complete bronchial ob- 
struction must be carcfuUj analvzcd as 
they cIoseK simulate tho'e of a localized 
pleural effusion The breath sounds remain 
vesicular but are faint or tolatlj absent in 
contrast to the bronchial breath sounds 
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diaractcristically heard when fluid is pres 
ent there is no cgophonj Resonance is im 
paired and tactile fremitus diminished with 
atelectasis but usuallj not to a degree simu 
lating the flatness and absent tactile frem 
itus of fluid Signs of a blocked bronchus 
ma> be recognized even m the presence of 
fluid if the breath sounds are faint but vesic 
ular m qualitj or tolnlh absent Signs of a 
closed bronchus arc usuallv an indfcatran 
for broncho«copic examination 

4 \ tumor of the extreme apical region 
maj manifest itself bv invasion of the ad 
jacent structures The superior sulcus 
svndrome described bv Pancoast is (a) 
panfi of the ijmpathetie trunk restihmg 
m a Horners svndrome (b) invasion of 
the first dorsal root of the brachial plexus 
giving pam referred to the arm and partial 
paraljsis of the ulnar and median nerves 
(c) erosion of the ribs demonstrable usuallv 
bv X rav examination The tumor itself maj 
be visualized with difRcullj in the x raj 
Dim m earlj cases 

5 A primarv tumor or metastatic deposit 
may cause paralvsis of the recurrent larvn 
geal or phrenic nerves on the invohed side 
bv direct invasion of the med nstmum 

0 S. tumor that incompletelj obstructs a 
large bronchus frequentlj causc' a wheeze 
noted bj the patient and audible as sibilant 
rales to the examiner The wheeze maj be 
localized bv the patient or the examiner 
as unilateral thus differentiating it from 
broTichial asthma Such a partial obstruc 
tion mav also cause obstructive emphjsema 
or trapping of the air on expiration in the 
corresponding area of the lung a phenome- 
non demonstrable bv x rav films taken in 
full inspiration and expiration respectively 
Recurring attacks of pneumonitis diag 
nosed as bronchitis or bronchopneumonia 
punctuate the case hislorj 

7 Ulceration of the bronchial mucous 
membrane gives rise to the blood streaked 
sputum or recurrent hemorrhages «o charac 
Icristic of carcinoma of the lung This sjmp 
tom frcquentlv leads to the erroneous diag 
nosis of pulmonarj tuberculosis — a diagnosis 
that should always be questioned in the ab 
sence of a po«itive sputum 

8 Manv tumors undergo central necrosis 
with cavitation and the establishment of a 
bronchial fistula Tie sputum mav be foul 
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and abundant and often blood streaked The 
differentiation between this tjqie of lung ab 
scess and the type uncomplicated bj mabg 
nant disease mav become apparent onlj at 
an operation to establish drainage 

9 Irritation of the central portion of the 
diaphragmatic pleura bv extension of a 
growth gives pam of tvpical phrenic nerve 
distribution as the first sj mplom 

10 OccasfonalJv prrmarv carcinomas of 
the left lung invade the esophagus produc 
ing obstruction or ulceration The diagnosis 
may be established bj csophagoscopy 

Diagnosis — ^The diagnosis usiiallj de 
pends on the recognition of a sugge&tiv e his 
lory tnd physical signs aail is conSrtnsd bj 
roentgen raj examination Altlioiigh x rav 
films maj at times establish a definite diag 
nosis thej frequentlj portrav only the 
pleural effusion or the drowned lung that 
IS produced bj the primarj tumor Bron 
choscopv maj establish a positive diagnoMS 
if a bit of the tumor can be removed for 
microscopic examination Manj tumors 
such as 1 3 3 4 o C and 0 in figure 480 
mav not be reached bv the bronchoscope 
VO negative evidence bj no means excludes 
the diagnosis In a large number of cases 
positive diagnosis bj bronchoscopv may le 
expected in approximatelv 75 per cent 

Treatment — Unless definite evidence of 
metastasis or inoperable extension of the 
growth IS at hand a patient with a primarv 
carcinoma of the lung should be subjected 
to open thoracotomj to determine whether 
the growth can be resected Treatment bv 
radiation is palliative at best but may he 
elected as preferable to surgical treatment if 
the carcinoma is of the oat ceil or iindifftr 
cntiatcd Ijpe and if the likelihood of com 
plctc extirpation is minimal The extent of 
the opacitj m an x rav film is not a true in 
dex of the size of the growth as the shadow 
maj in part be due to the collapsed and 
consolidatcti parcnchvma of the lung An 
artificial pnciimolhorax it times is an aid m 
dtteminiing operability 

It has been rcpcalcdlj demonstrated that 
an entire lung mav be removed with opera 
live rccovcrj of the patient and that smgk 
lobes may be removed with immediate pal 
liation of distressing svTnptoms Instances of 
a five or more vear arrest of the di'casc fol 
lowing extirpation arc rare but of mrrca«mg 
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frequencj The problem for the immediate 
Future is that of all forms of malignant dis 
ea«e — earlier diagnosis to •secure Uie proper 
treatment for the patient at a time when 
the disea'c is still localized 
Tlie suffering in the terminal «!lages is 
often extreme At times the cour'se of dj 
ness IS •\er% slow and the patients life is 
made miserable for months b\ severe pain 
dyspnea harassing cough and foul sputum 
Uncontrollable hiccoughs alarming hemor 
rlnges headache and loss of vision from 
cerebral metastases may be mentioned as 
typ cal of other distressing sequelae that 
combine to make the patient s existence in 
tolerable 

METASTATIC TUMORS 
Metastatic tumors in the lung ate far 
more common than primarj growths and 
arc usually terminal e\ enls in a widespread 
dis'emination of the disease They rarelr 
produce bronchial obstruction or hemop- 
tv SIS although at times secondarv tumors 
possibly repre enting metastases to the bron 
chial walls closelv simulate pnmarv car 
cinoma Resection of pulmonarv metastases 
IS an experimental undertaking but has 
been proved of life*«aving importance m 
hjTiemephroma 

BRONCHIAL ADENOMAS 
Circiim*cribed tumors of undetermined 
cellular origin are encountered as a cau«c of 
partial or complete obstruction of the larger 
bronchi The«e tumors uJtiraatelv kill the 
patient bv bronchial obstruction and infec 
lion Hemoptysis is uauallv an earlv symp 
tom and mav be the onlv manifestation of 
the disease over a period of vears If the tu 
mor is pedunculated it mav be removed bv 
the broncho copi t but usually the broad 
base of the tumor and its extrabronchial ex 
tension make this impossible Resection 
diould then be undertaken These tumors 
have in the past been mistaken for primary 
caremoma of the lung even on microscopic 
examination of a fragment removed for bi 
opsj Segregation of this tumor is of ex 
treme importance when dealing with slabs 
tics pertaining to primarj carcinoma of the 
lung Other benign tumors of the lung and 
bronchi are rare 

Edward D CHunemu. 


REFERE^CES 

Davuboo M Cancer of the Lung. New \orl tTITam 
Wood I Co 1930 

Fried B M Pnmarv Camnoma of the Lung. Ba] 
tiiBore Millams L tVIk ns Co 193* 

Graham E et al ®urgical D seases of the Chest 
Ph iadelph a Lea L Feb ger 193o 
Ifuguen n R Le cancer pnnuUf du poumon Pans 
Masson el Ce 19*8 

RostosLi. ^upc an I “vl mor! Mounla n 'Tchness of 
Minns of Sehneeberg m Saxony (Lung Cancer of 
‘^chneeberg) 7Uel r f Krebsforse! 5.J;3C0 19*6 
^roons E J Pnmarv Comnoma of the Luog. Ch 
cago The \caf Book Publishers Inc^ 1937 

SURGERY OF PULMONARY 
TUBERCULOSIS 

General Considerations — Tuberculosis is 
a chronic svstemic disei'e caused bv the 
tubercle bacillus It has i tendency to heal 
General rest and expectant treatment are 
based on this fact When pulmonarv luber- 
culoais becomes clinically mimfest it is cx 
podient to consider the disease more «erous 
than the symptoms indicate and to institute 
appropriate treatment promptly The Iher 
apeutic result will be proportionate to Hie 
degree and duration of the rest attained 
Rest must be ph>sica] physiologic and 
psychic No Icss important it must be 
timclv It IS much easier to prevent than it 
IS to cure tissue destruction and compliea 
tions 

The first rational step in the treatment of 
pulmonary tuberculosis was taken bv Del 
wilier when he adopted Brehmers idea of 
the sinalonum md added the principle of 
svstemic rest to conserve vital energy Hest 
IS and will continue to be, the basis of 
phthisiothcrapv Additions to the armamen 
tanum can be onlj supplementary 
James Carson m 1S®1 was the fir^t to 
appreciate the favorable effect of pneumo- 
thorax and pleural effusion on the di cased 
lung He recommended the induction of 
graded pneumothorax in the treatment of 
pulmonary tuberculosis to secure local rest 
of the lung through relaxation He stated 
that retraction of cavities bv surrounding 
structures is the greatest barrier to healin" 

If ever phthisis is to be cured it must bo 
accompanied bv mechanical means 
Some si\tv vears later Potain* made sim 
liar observations In 18S4 Forlanini t e 
apostle of artificial pneiimolhorai firmly 
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tablislied the imporlnnce of artificnl pncu 
motliorax m order to secure local or phasio 
logic rest 

Arlificial or induced pneumothomx the 
second rational step in the treatment of pul 
raoimrj tuberculosis has become the most 
valuable addition to plillnsiothcrapa It 
marks the Iran ition from the passu e or e\ 
pedant regimen to that of actuo or aggres 
sue collapse thcrapv 

The benefit of early local re's! on the dom 
inant legions in the lung has been and still 
IS loo long deferred An earU pneumothorax 
IS prophylactic it is more e/Ticient and no 
greater hazard than later pneumothorax An 
efficient pneumothorax cannot alwaxs be 
induced or be continued o\cr a sufficiently 
prolonged period of time — months or \cars 
— to insure success Delay m the induction 
of a prophylactic pncumoUiorax permits 
conditions to dc^elop Mitliin tiie pleural 
cavity and lung which wall interfere with its 
later efficiency 

The third and most riccnt forward step 
111 the treatment of pulmonary tuberculosis 
IS the securing of mechanical relaxation aud 
compression through surgical intervention 
Every patient «ho presents indications for 
the more radical procedures for surgical col 
lap^c i> a living example of failure failure 
of the physician to diagnose the ca«e earlv 
to appreciate the gravilv of the di«ca«c and 
to institute promptlv and to continue rig 
idlv the appropriate conservative niea^iires 
failure of the patient to cooperate or of the 
disease to respond to expectant treatment 
failure to resort earlv to the less radical 
measure's for collapse thcrapv 

Earlv diagnosis of tuberculosis is not al 
ways easy The verx severe forms max bo 
confused with la grippe influenza and pncu 
raonia The mild case mav simulate a com 
mon cold a recurring or chronic bronchitis 
It must be borne m mind how almost uni 
xersal tuberculous infection is and how com 
monlv It can be actuated It is almost axio 
matic that in all pulmonarv diseases from 
the insidious through the very acute to the 
chronic forms tuberculosis should be con 
sidered a probabililx which should be ven 
fed by early and in doubtful cases repealed 
X rav examination If the physician is lu 
berculosis minded he will mote frequenth 
and much earlier delect its presence at a 


stage when the most can be accomplished bv 
medical measures 

Each patient differs m his general and lo 
ca! reaction to infection The dose and dt 
gree of virulence of the infection and the 
grade of suscLptibilitv which flucluale from 
time to time determine the course the elm 
ical symptoms and the pathologic changes 

The response to therapy likewj e vanes 
Each patient must be treated mduiduallv 
no inflexible rule can be made to fit all 
cases The pulmonary lesions are an accu 
rale index of the trend of battle between the 
tubercle bacillus and the resistance of its 
host The evolution of the local lesion must 
be as closelv followed as is the general prog 
ress made bv the patient in order to estimate 
his nbihl\ to overcome the disease 

Repeated examination of the chest and 
lungs checked by periodic x rav studv 
gives information more valuable than tak 
ing the temperature and the puUe 

Earlv diagnosis earlv controlled general 
rest earlv local rest secured by carh pneu 
roothorax early interruption of plirenie 
nerve conduction and earlv surgical collapse 
mean earlv resolution There is an optimum 
time /or each form of therapy and n favor 
able opportumlv lost renders „enenil condi 
tions more serious and local lesions inlract 
able 

General rest and expectant treatment 
should be tried for a reasonable time a 
period expressed in terms of weeks There 
are many patients whose lesions cannot be 
controlled bv general measures alone or who 
for economic social or temperamental rca 
sons cannot be favorabtv influenced by the 
usual conservative measures Should favor 
able progress fail or cease measures lo sc 
cure the additional benefit of local rest ever 
cised bv collapse therapy are promptlv m 
dicated *I\e must obtain promptlv the 
minimum collapse of the lung that is con 
ducive to healing all the tuberculous infil 
tration and cavitation The earlier a focus 
not controlled bv expectant treatment is 
attacked by collapse therapy the more cer 
taut rapid and favorable will he the cfficl 
and the fewer will be the complications Dc 
slruction of tissue will be prevented and 
drastic operations avoided This is as tnilv 
conservative in pulmonarv tuberculosis as it 
IS in cancer Late operations are always of 
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greater magnitude and danger and the re- 
sults are more uncertain than with earl\ op 
erations 

Surgical treatment cannot eradicate tu 
berculosis especiallj m its pulmonarv local 
ization It IS not a substitute for but n sup 
plement to accepted procedures when these 
after a reasonable trial ha^ e failed to estab 
lish a resistance balance against the disease* 

The patient who has not been cured bj 
expectant treatment and who has not had 
favorable results from artificial pnetimo 
thorax or other comporativelv minor col 
lapse procedures is a candidate for the more 
radical forms of surgical CQllap*!e Such a pa 
tient is usually in the advanced stages of 
the disease with vitalitj depleted other or 
gans compromised by prolonged toxemia or 
the tuberculous disease disseminated to 
other parts He is psychically depressed 
when referred for operation as a court of last 
resort This all too general tendency to rec 
ommend surgical intervention only as a last 
resort is not gi'ing the patient the best ad 
ynce it places an unfair burden on the «ur 
geon and it deters patients o'llh earlier 
cases requiring operation from ay ailing 
themselves of its benefits when the condi 
lions are more propitious Notwithstanding 
this attitude many persons who would have 
died have been restored to lives of useful 
ne<8 Many more could be more promptly 
restored if surgical intervention were m 
voked before the patients become substan 
dard risks 

The value of surgical compression tlier 
apj IS no longer a matter of doubt It is an 
incontrovertible fact demonstrated by sue 
cesses wherever Us limitations and possibili 
ties are thoroughly understood * 

The purpose of collapse therapy is to pre- 
venl the development of restraining me- 
chanical factors or to eliminate the impedi 
meats to relaxation and contraction when 
they have formed 

It is desirable in fact nece^sa^v to ob 
tain early and complete clo«ure of all forms 
of cavuties as soon and as safely ns po’^si 
ble ® 

The aim of surgical collapse is to com 
press cavities and control the interposed 
lesions which are inimical to the orderlv 
process of healmg The more selective the 
collapse the less will healthy lung tissue be 


impaired the less embarrassed the respiratory 
function the more satisfactory the itnmedi 
ate effect and the better the final result 
Ablation of a greater mass of lung tissue than 
IS absolutely necessary should be avoided 
Surgical collapse is irretneyable A perma 
nent burden is thrust on the remaining lung 
which IS nearly always or may subsequentlv 
become involved to some degree One can 
never foresee the demands that mav be 
made on the remaining lung 
A surgeon should approach a case of pul 
monary tuberculosis from a medical no less 
than from a surgical viewpoint He should 
collaborate vvitli the radiologist and the 
phthisiologist who must also become surgi 
cal minded The future of the patient h 
much safer when he is under the care of men 
who understand both aspects of his diseaw 
Before deciding on operative intervention 
a careful and complete examination of the 
patient review of bis history and mcticu 
lous study of the evolution and the present 
status of the lesions in the lung so graph 
icallv and chronologicallv recorded bv a 
series of X nv films are imperative Tins in 
formation is of inestimable value m deciding 
what if anv surgical treatment is indicated 
General rest lessens the physiologic aclit 
itv of the lung The activity of a locally re* 
laxe<l or compressed lung area is m inverse 
ratio to the degree of relaxation or compres 
Sion 'V\ith maximum compression the area 
IS m the highest attainable degree of rest 
Accumulated secretions in the lobules and 
bronchioles and exudate in the lisstiev arc 
cxp^es^ed and prevented from rcaccumulat 
ing Alveoli smaller bronchi and cavities 
are made permanentlv smaller Aeration i 
prevented After the first or expression stage 
of compression the circulation of blood and 
lymph in the area is retarded The nb'orp 
tion of toxins and bacteria is reduced by 
blocking the avenues of absorption The 
blood and Ivmph stasis laden with toxins 
incites a progressive fibrosis and an incrcas 
mg local resistance throughout the area 
Ummptded fibrosis and only iJits can and 
tall obliterate cavities and heal the jiencav 
tiary lesions When the overload has been 
removed the patients general rc.i'l'ince is 
increased and other even distant foci 
be benefitevl or healcti The curve of the 
clinical svmptoms and local pathologic 
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changes follow each other closely but do 
not coincide 

Man made factors and treatment onlj 
moflih local and general conditions gmng 
nd\antage to natural reparative processes 
If completion of fibrosis and contraction 
is interrupted bj inadequate or tcmporar\ 
compression the lesions mav again become 
active The partiallr compressed and fi 
bro«ed cavities ma> be pulled open or new 
cavities and foci mav form adjacent to the 
old Adequate prolonged compression facih 
tales permanent obliteration and is con 
ducive to healing of cavities and pencavilarv 
lesions No operation can do more 
For a lasting cure it is obligatorv for the 
patient to continue for months after opera 
tion a graded rest regimen During the first 
postoperative months the opposite lung in 
becoming adjusted to the increase in its 
work undergoes Iiv’pertroph 3 Tins maj 
reach 50 per cent above normal* 

Increase m phjsiologic activitv on the 
non operated side mav reactivate anv of its 
low grade or dormant foci 
Uneven postoperative stress of the con 
trading fibrosis on the larger bronchi mar 
cause irregularities of their lumen A low 
grade bronchiectasis is developed This ex 
plains m part a persisting morning cough 
with ^mall amounts of tenacious bacilli free 
sputum 

PathologicalJv following invasion there 
are four stages of pulmonarv tuberculosis 
infiltration destruction excav ation and res 
olution These are present in mixed degree 
and their clinical svmptoms therefore can 
not be sharply classified Other factors no 
tnblv allergy, winch cannot be so cicatlj 
demonstrated have potent influences on the 
character and sevcritj of the perifocal re- 
action and the general svmptoms 

Cavitation — Cavities with their pcricav 
itarv lung field present the chief ob>tacle to 
rccoverv and their obliteration is the major 
problem of collapse thcrapv 
To classify cases of pulmonary tubercu 
losis for collapse therapv a dialinction may 
be made between those w ith and tho&e walh 
out cavitation 

Cavitation a complication of pulmonary 
tuberculosis is gcneralU considered a late 
manifestation Cavities nnv and do form in 
the tarlv weeks of disease 


The earlv cavitv mav be clinicalh silent 
Unless careful and repeated \ rav studv la 
made cavities mav escape detection until 
the characteristics of irremediable destruc 
tion or chromcity arc established 

Cavities form when the balance between 
tissue destruction and tissue resistance is at-' 
tamed The formaliv e phase may be consid 
ered a conservative process As long as a 
cavitv remains it is a positive menace 
Though a well drained clean cavitv is com 
patible with years of life there is alwavs 
danger of mixed infection perifocal spread 
intractable pleuritic adhesions broiichio 
genic extension to other parts of the same 
or to the opposite lung and dissemination 
via the lymph or blood stream to other or 
gans and tissues of the bodv Hemorrhage 
severe or repeated spontaneous pneumo 
thorax serous to purulent effusion broncho- 
pleural fistula or pvopneumothorax may de- 
velop 

Cavities are more serious m the exudative 
than m the fibrotic types of the disease 
when bronchial drainage is poor and m the 
younger than m the older patients 

The size number and location of cavities 
the character of their walls the extent and 
nature of the reaction m the pencavilarv 
lung field the presence character and num 
ber of pleuritic adhesions the firmness or 
mobilitv of the mediastinum and the dia 
phragm the conformation and rigiditv of 
the chest wall the efficiency of bronchial 
drainage and the amount and character of 
the sputum must be studied befort, resort 
ing to anv form of collapse therapy 

Cavities mnv be classifi«l as 

(a) ^Iciife recent progressive walls soft 
irregular poor or no drainage pcncavitary 
zone of infiltrating wlcmatous exudate 

(b) SubocHfe fluctuating walls «oft and 
thin of indefinite outline enclosing vnrving 
amounts of necrotic and dcvitalizwl tissue 
debris exudate and pus irregular drainage 
the pencavilarv zone clearing and showing 
beginning fibrosis 

(c) Chronic stationary well defined 
thick fibrotic or rigid walls fair to goo<l 
drainage pencavilarv zone of condensing 
fibrosis 

The character and extent of lesions m the 
pencavilarv zone are of prime miporlnnce 
in the formation limiting and healing of the 
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caMty proper Thej are of equal importance 
m determining the form of coIlap«e therap\ 
CiMties under fnxonble conditions ina\ 
heal spontaneoush — absorption dram 
nge and contracting fibrosis The amount 
and densit\ of fibrosis is the most reliable 
index of local resistance and a natural ten 
dencj to heal Obliteration is facilitated 
compensatory expansion and emphysema of 
the elastic lung parenchyma surrounding 
theciyitv These necessarj factors are most 
often present in early mid lung cayities 
When the anatomic and phjsiologic lim 
its of contraction are reached further con 
traction is checked by mechanical factors 
Contraction maj he prcyented bj organiza 
tiOn of the pericayitarv fibrous lis'^ue into 
dense retracting bands extending into the 
depths of the lungs to the interlobar fissures 
or to the hilum where the anatomical ar 
rangement of bronchi pulmonary yessels 
and lymphatic structures normally forms a 
denser area than farther out in the lung 
Multiple cord or band adhesions tether 
mg the cayily contracting unyielding broad 
adhesions to the chest wall or diaphragm 
exert continuous tension on the peripheral 
area of the lung and any cay it} it may con 
lam This contraction while fairlj constant 
has a tendency to increase as the adhesions 
become fibrous and stronger The alternat 
ing tug and relaxation exerci«ed by the in 
spiratorj and expiratory excursions of the 
thoracic wall and diaphragm keep the 
pleura the lung Uie pericayitan zone and 
the cavity in a stale of irrilatiye activity 
This stale of unrest is mimical to conlrac 
tion and healing of the di«!eased area 
The cavity will migrate or shift in the di 
Tcction of the strongest pull « e toward the 
most fixed point* In the upper lung field it 
will be drawn toward the apex of the thorax 
where on account of the anatomical rcla 
lions adhesions are usually diffuse and firm 
In the superficial lung field near the visceral 
pleura adhesions will draw it to the chest 
wall In the mid lung area fibrous bands 
will draw it to the hilum or mediastinum 
Near the base it becomes fixed to the dia 
pliragm 

^^hen bands of fibrosis or adhesions ex 
tend in nearly opfiositc directions from the 
cavity and pull on the walls with almost 
equal force the cavity becomes suspended 


between these two oppo'Jing forces A <us 
pended cav itv cannot he healed until one or 
the other or both restraining factors are re 
taxed The contracting fibrosis ni a chron 
icalli dista^td lung which is diffuselj ad 
licrcnl to the lateral chest wall draws the 
adherent mobile mediastinum and its con 
tents toward the diseased side until the Iim 
its of contraction are reached 

A progressive or uncontrolled cavity is a 
surgical condition and demands some form 
of collapse therapy to secure compression 
and healing The principle of collapse Iher 
apy by any procedure is the same the onK 
difference being in techmc and degree Tlie 
less drastic method should be tried first 

Suction drainage of tuberculous cavitira 
IS an improved method of direct attack on 
cavernous lesions*' 

The rationale of the method include* 
cleansing the cavity of retained secrclion* 
and necrotic debris leaching the edematou 
infected cavity wall and pericavitary xone 
and producing re-expansion and aeration of 
the immediale pericayilar^ atclectalic lung 
tissue bj means of negative intracavitarv 
pressure secured through moderate inter 
mitteot suction 

The indications for suction drainage are 
limited Canties wilh elastic, thm or non 
rigid wall without much mfillration or fi 
brosis m a pencavitarv atelectatic lung fiel 1 
The cavibcs must be near the visceral 
pleura The overlving pleural space must be 
oblilerated or pleural svanphysis must he 
obtainable The cavitj must be near to and 
approachable through a related mlerco tal 
space 

The cavity proper is not or onlv parti 
allj drained It is filled with secretion or 
necrotic debris which can be neither cx 
pellcvl nor absorbed The inadequately 
draining bronclu are kmked partially or 
completely stenosed or obstructed bv a 
check valve cut-off 

The cavity must be accurately located 
and oriented in relation to the chest 
and intercostal space Under fiuorovcopic 
guidance a special aspirating needle fitted 
with a three-way stopcock and graduated so 
as to indicate the distance the cavitv 
from the thoracic wall is introduced throu'’D 
the related intercostal space One cock i* 
connected with a manometer to check pre* 
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sure fluctuations of a free pleural space 
which if present must be obliterated before 
proceeding and to indicate the entrance of 
the needle into the cn\it\ The other cock 
IS connected with a small s\nngc and some 
of the contents arc aspirated to make cer 
tarn the caiitv has been entered The dircc 
tion and depth of the needle are noted The 
needle is withdraw n and through the course 
taken b\ the needle a trocar cannula with a 
manometer hook up is introduced to the 
proper depth m the ca\it> Pressure read 
mgs arc then taken The mandrin is with 
drawn and a snugh fitting catheter is 
passed through the cannula into the caxils 
The cannula is then withdrawn leaving the 
catheter m place The next daj mild suction 
is begun and conlinuid mtcrmillcntlv until 
the catheter extrudes tt«olf or the cavitv is 
shown to have become obliterated bj a 
chronologic senes of x ra^ films It maj take 
months before obliteration is secured The 
technic is not so difficult ns rs the proper 
selection of cases Suction drainage m a 
number of properU selected ca«es has of 
fected dramatic improvement Tlnfortu 
catelj tic improvement is frcqiicntlv onlv 
temporary 

Suction drainage focuses attention on the 
cavitj It docs not take into consideration 
the pericavitarv zone and surrounding area 
the common sites for the chief impediment 
to obliteration of cavities Cavities treated 
by suction drainage almost invariably dc 
mand snppicmcntarv surgical compression 
bj thoracoplasty 

Collapse Therapy — Collapse may be ac 
comphshed by artificial pneumothorax — uni 
lateral alternating or simultaneous bilal 
eral ® Temporary or permanent interruption 
of the phrenic nerve and direct or indirect 
intrapleural pneumonoly sis are operations 
which relax the lung and leave the bonv 
thoracic wall intact Scaleniolomy extra 
pleural pneumonolvsis v\ith or without fill 
mg the pocket and partial upper partial 
lower or complete thoracoplasty are opera 
tions for compression by altering the bony 
thoracic wall 

Artificial Pneumothorax — Artificial 
pneumothorax^ * lessens the volume of the 
lung by the injection of controlled amounts 
of air through a needle introduced into a 
free pleural space It may be relaxing or 


mildly compressive The technic is stand 
ardized There are a few unavoidable haz 
aids connected with the induction and some 
complications attending the continuance of 
the treatment llefills are necessary at more 
or less regular intervals over a long period 
of time— sometimes vcirs 

Early continuous moderate relaxing 
pneumothorax is a prophylactic pneumo 
thorax It separates the visceral from the 
I inetal pleura prevents early formation of 
tdliesions relaxes and rests the lung and is 
conducive to collapse of early soft thm 
walled cavities and to the healing of the 
pericavitary zone and other lesions in the 
lung Early pneumothorax may render fur 
llicr measures of collapse therapy unneces 
!>ary 

The practice of inducing pneumothorax to 
rather high degrees of plus pressure in or 
dvr to secure an increasing degree of com 
pression of the lung or to attempt rapid at 
(CQuatioii of restraining adhesions as cic 
sirabic as this may be frequently causes 
even when carefully watched unpleasant or 
even serious complications Slow attenuation 
with low positive pressure is safer though 
less effective 

Comjhcations of pneumothorax are picu 
ra! shock air embolus serous effusion tear- 
ing of adhesions rupture of a superficial 
cavity hemorrliagic tuberculous or puni 
lent effusion pyopneumothorax and pul 
monary pleural fistula 

Uhen an efficient pneumothorax is in 
duced and can be continued without lapse 
for the required length of time it is the 
most effective form of collapse Collapse to 
he fully effective must completely and con 
linuously relax or compress tlie predomi 
nantiv diseased area 

On account of adhesions or obliteration of 
the pleura a pneumothorax cannot aluays 
be induced and maintained to a degree nec 
cssary to relax the diseased or cavity bear 
mg area A patient with a successful pneu 
mothorax may become negligent Progressive 
development of advancing adhesions gradu 
ally converts an efficient to an inefficient 
pneumothorax An incomplete pneumo 
thorax while it mnv not collapse a cavity 
does exorcise a salubrious effect on the peri 
cavitary area it renders the pleura less 
sensitive and the mcdmslimim more rigid 
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Tnd gives the Iveart and opposite lung time 
to become somewhat adjusted to the altered 
intrathoraeic pressure One must not be de- 
ceived bv this amelioration In the absence 
of continuing improvement m the local le 
Sion and collapse of the cavitv the patient 
thus fortified viill better tolerate more for 
midable procedures for collapse These 
should be instituted without further delar 

Aloderate experience with artificial pneu 
mothorax should enable one to appreciate 
its value as well as its limitations Too pro 
longed treatment without diminution in the 
size of cavities or continuing improvement 
of lesions m the lung is not good therapr 
It is a waste of valuable time it courts com 
plications and withholds from the patient 
other measures when the«e give assurance 
of benefit 

Intrapleural Pneumonolysis — Closed tn 
trapleuml jmeumonolysis is the severance of 
restraining pleuritic adhesions through a 
thoracoscope bv means of an electnc cauterv 
or by electnc coagulation 

In open intrapleural pneumonolysts the 
pleura is opcnc<I and the adhesions are cau 
tenzcd coagulated or doubly hgated and 
cut 

Pleuntic adhesions are the greatest im 
perlimcnt to successful artificial pneumo- 
thorax Thev mav be prevented bv earlv in 
duction If restraining adhesions are narrow 
cord band or fan shape and long enough to 
permit manipulation of the necc'sarv mtra 
thoracic instruments thev mav be severed 
bv intrapleural or closed pneuraonolv sisi** 
Thus mav an inefficient or partial pncumo 
thorax be made effiaent and complete Id 
trapleural pneumonolvsis has been improved 
and made safer and its field broadened ** 

Exponents of the thoracoscope advocate 
its use for intrapleural orientation of the 
size character number and length of ad 
hesions 

Adhesions mav be thin thick short long 
cord band broad or fan shape Thev mav 
contain attenuated lung tissue or bronchi 
oles with or without tuberculous involve- 
ment Vascularization is superficial or cen 
tral 

The character of the adhesions and their 
relation to the tuberculous cavitv lung 
pericardium large vessels {espcciallv at the 
apex) and thoracic wall are of great impor 


tance not onlv in the effect thev excrci«e in 
keeping the cavitv and lung expanded but 
al'O m the possible danger of puncturing im 
portant structures and tearing or erosion of 
the cavitv wall or diseased lung during or 
subsequent to cauterv pneumonolvsis 

The Ivpe number and character of adhe- 
sions cannot be accuratelv determined bv 
X rav studv Their restraining effect must 
be established before intrapleural severance 
IS undertaken and the reaction it will m 
duce on the diseased area and in the re- 
mainder of the lung should be estimated 

In the apex of the thorax, where intra 
pleural pneumonolysis would be most help- 
ful it IS frequenlJv impossible or too danger 
ous ** 

Intrapleural pneumonolvsis is an ideal pro- 
cedure in expert hands for the comparativeh 
few cases in which the operation is mdi 
cated 

The complications of intrapleural pneu 
moQoIvsis are serous to purulent effusion 
hemorrhage into the free pleural space ero- 
sion of the lung pericardium or great re* 
sets perforation of the cavity, section of 
parencbvmal tissue extending into adhe- 
sions pvopneumothorax and bronchopleural 
fistula 

Intemiplion of Phrenic Nerve Conduc 
tion— Interruption of the conduction of 
the pliremc nerve was first performed by 
Stuertz*^ The exhaustive studv of Feint m 
1922 established the rationale of the opera 
tion '•* The purpose of mterruplion of the 
phrenic nerve is to secure phvsiologic rest 
of the lung bv paralvzing the corre ponding 
half of the diaphragm 

The effects include paralvsis of the dia 
pliragm ^o that it becomes entirely passive 
Anv movement it may make and any po i 
lion it mav assume are dependent on the 
relative intrathoraeic tension above as de- 
termined bv pleuritic adhesions dense mis 
sive or contracting fibrosis of the lung fluid 
or air m the pleural space and the influence 
of the inlra abdominal pre« urc below the 
diaphragm It lo«es its normal loniis and 
movement The piston like up and down 
action with cich respintorv cvcle particu 
larlv the invpiratorv phase at the base of 

the lung IS stopped Aspiration and stasis of 
«ecrelions and pneumonia are prevented 
There may be paradoxical movement but 
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this IS of compnrativelj minor consequence 
The diaphragmatic muscle atrophies and 
unless held bv diffuse idliesions in the costo 
phrenic angle soon begins to rise Tugging 
of adhesions and retracting bands of fibrosis 
extending upward from the base of Ihi lung 
toward the hilum and apex is relaxed The 
average rise is slightly greater on Uie right 
than on the left side The ma\inmm ele\a 
tion may not be reached for months The 
aolumetnc capacita of the thorax is reduced 
one sixth (400 cc ) or one third (800 cc ) 
The relaxing effect on lesions m the upper 
lobe IS almost as great as in the lower lobe 
unless diffuse adhesions interfere \pical 
cavities where diffuse adhesions are the 
rule are not usuallv affected bubapical and 
infraclavicular lesions and cavities arc more 


plications IS minimized Ihc paralvzcd dia 
phragm offers little resistance to the intra 
abdominal pressure The unimpeded upward 
force of the abdominal pressure makes 
coughing easier and more productive hence 
less frequent The diminution of respiratorv 
activity of the lung on the operated side m 
creases the amount of work of the contra 
lateral hing and tests its capacity to assume 
the burden of respiration 
The Result — Interruption of the phrenic 
nerve produces continuous uniform relaxa 
lion of the lung without the inconvenience 
or dangers of frequent pncumolhoriv. re 
fills It places the lung in a stale of parti il 
rest so that it can improve more rapidly and 
surelv Tilt timi of an itormni residence is 
reduced 



Fg 487-— <i Large ih n a!lc<l nllerenl «»«ly inlhengit pper lobe Fxtens vo m xed exudabvc type 
of Ics on to tbe rn d He and riebt lower lot e A s m lar type of leson in lie oppos te lung b After plrenc 
nerve interrupt on Marked elevat on of r gl t lalf of d apfiragm d plaang lie heart Conlroct ng fbros s of 
les ona in the m ddle and lower fobes interferes ll deamage of Ihe cavity 


often than not benefited •or healed Verv 
rarch conditions mat be made werse (Fig 
487) 

Gaseous interchange within the lung is 
dimmished The circulation of the bloo 1 and 
Ivmph IS retarded Bv this stasis the toxins 
within and about the lesions are kept more 
localized The absorption of air or fluids 
from within the pleural space may be rt 
stncled This is of importance m artificiil 
pneumothorax The necessitv of refills niav 
become less frequent Intrapleural tension 
being reduced adhesions relaxed and the 
dnpbragm elevated the collapsing effect of 
an equal or lesser volume of introduced air 
becomes more selective The danger of com 


Phrenic nerve operations — crushing 
(phrenic emphrnxis) cutting (phrenic neu 
rictomv) and avulsion (phrenic exertsis) 
because of their simplicilv have been abused 
They ai^ not and never were intended to be 
complete or curative operations Collapse 
and healing of cavities does occur occasion 
ally Tie improvement m both local and 
l,eiieral conditions is striking but only too 
often temporary Much valuable time and 
many favorable opportunities arc wasted bv 
not taking adv antage of this temporarv gam 
to resort to other procedures for collapse 
Piraljsis of the phrenic nerve mav be 
temporarv or permanent For temporary 
jaralysi^ the mam plircnto nerve is eriished 
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and nil tlie accessory branches arc cut. This 
paralyzes the diaphragm for about three 
months The crushing may be repeated so as 
to continue the paraljsis. It is a valuable 
adjunct to controlled collapse therapy and 
should be u^ed earlier and more frcquenlly 
than is now the cuolom 

For permanent parali/sis not le«s than 4^ 
or 5 inches of the main trunk of the phrenic 
ncr\e must be avubed from ^^ilhin the 


(1) in a ca'^e of acute involvement of a 
loner lobe or mid-lung or a case of acute, 
diffuse unihitcral disease; (2) when llicrr 
are Ihin-nallcd. superficial, basal, mid-lunc 
or infraclavicular caMtics nilh a pericavitarj 
rone of evodalhc type; (5) when it is de- 
sired to obsiate the necessity or i^con^cni- 
cncc of pneumothorav refilb; (4) when 
pneumothorax is impossible or minimal or 
the patient is uncooperative; (5) when only 



riff 4SS— <5. Fxtensne biUtrrs]. fibros * Tlwre ii a larpe Inutlilonitar caTily io iIk opi*' 

Jobe of llie Jett lunr h alter phfenie ejtrem the •l■^phrBsnl n«e3 markpllv nmj tie eavitjr U •naner: t- 
proffrr<«\c tJitninuljon in tbe size of the cant), rf. Ih* ravtty Ii« cTisappeam! riirenle nene jnlernjplto'v 
was perfomitt! as a prenminary to tboraeoplasly The patient improved rapidly and Las mnaineil syniploB-t"*^ 
for over a year 


thorax. This will usually sever the anasto- 
mosis of the accessory branches (present in 
20 per cent of ca<c«) which join the main 
nmc along its cour'c to the diaphragm. Oc- 
casionally one or more acccssorj' ncr' cs may 
have an independent course to the dia- 
phragm. Therefore in doubtful a\ul«ion of 
the main nej\e. nil accessories should be cut. 

Indieationf for p/irenie nerte interrup- 
tion: Temporary interruption is indicated 


an upper stage thoracoplasty or apicob"*'* 
is contemplated for resistant le-ions of 
the upper lobe with copious exjiectoratten 
and a temporary pneumothorax to control 
the lower lobe In imj> 0 "iblc; (fi) in ca‘c n' 
bilateral disease rcejutrinc simultanrous ht- 
laternl or alternating compres-ion (a pneu- 
mothorax is gi\en on the «ide of the great^ 
inxohemcnt and a cru«hinff of the phrenic 
nerxe is performed on the other side), s*' 



SURGERY OF PULMONARY TUBERCULOSIS 885 


(7) for persistent singultus (accomplished 
bj means of bilateral injection of alcohol 
into the mam nerse) 

Perma7icnt interruption is indicated (1) 
as a substitute for or a supplement to pneu 
motliorax especialK if partial incomplete 
or unsatisfactor% (S) ns a sequence to 
pneumothorax to taper off the collapse and 
limit full re expansion of a eorapres«ed or 
fibrotic lung (as much care nu,ist be exer 
cised m abandoning as in beginning a pneu 
mothorax (3) supplemcntara to Ihoraco 
plastj in order to increase the compression 
(4) irhen the seientj of the disease pre- 
cludes thoracoplastj (5) for severe or re 
peated hcmoplvsis not otherwise controlled 
(C) to relax the lung and favor closing of a 
pulmonnrv pleural fistula (7) to reduce the 
size of cmpvema cavities (8) to reduce the 
capacity of the thorax after lobeclomj (9) 
for bronchiectasis of a loner lobe (10) as a 
palliative measure to relieve severe ex 
haiisting painful cough and (11) as a pre 
limmnry to operations for diaphragmatic 
hernia 

CompUcaiions of operations on the phrenic 
nerve include hemorrhage or air embolus 
from the tearing of tlie large seins m the 
neck or of one of the arteries espccialU the 
transverse cervical injurv to the thoracic 
duct mediastinitis resulting from the open 
mg of an infected area or a caseous focus 
mediaslina! hemorrhage empli 3 scmn from 
tearing and adherent lung pericarditis 
damage to the sympathetic plexus m llie 
neck sectioning other nerves mistaken for 
the phrenic nerve (the recurrent larvngcal 
vagus or a branch of the cervical plexus) 
and prolonged gastric disturbance due to 
the shifting of the stomach and duodenum 
Some authorities slate that paralvsis of 
the diaphragm suppresses the plivsiologic 
nclivitj m the lower portion of the lung and 
reduces the respiralorj excursions of the 
lower thorax The unopposed action of the 
scalenus and upper intercostal muscles com 
pensates for tl is inhibition by increasing the 
activity of the thorax above the fourth rib 
If an increase in the transverse diameter and 
tn the excursions of the upper thorax did 
occur it would unfavorablv influence the Ic 
sions in tlic upper lobe 
Scaleniotomv — Scaleniotomy is an oper 
ation in which all the scalenus muscles — the 


anticus medius and posticus — are severed 
close to their insertions on the first and sec 
ond ribs ** 

The -purpose of scaleniotomy is to elimi 
iiale the action of the scalenus muscles and 
secondarily to limit the action of the upper 
intercostal muscles on the upper four ribs 

The effect is conducive to contraction of 
the upper thorax especiallv m the trans 
verse diametei' and relaxation of the apex 
of the lung ^^hen the diaphragm is para 
1\ zed the unopposed scalenus muscles lend 
to overact and cause a compensatory livper 
activity of the upper thorax A smiultane 
ous scaleniotomv or one subsequent to in 
IciTUplion of the phrenic nerve prevents this 
and augments the relaxing effect of the 
paralvzed diaphragm 

The Retult — ^Thc degree of contraction 
of the upper thorax and the relaxation of 
the apex of the lung are often negligible and 
disappointing Some authorities claim that 
this contraction mav amount to 40 per cent 

Extrapleural Pneumonoly'sis — Extra 
pleural pneumonolysis termed apicoljsis by 
Friedrich when limited to the apex of the 
lung IS an open operation by which a cavity 
and Jts circumscribing lung area arc activ ely 
compressed The cndolhoracic fascia is 
separated from the under surface of the tho 
racic wall overlving the area of the cavity 
After the cavjtv is compressed the resulting 
subcostal space or pocket is usually filled 
with some material to maintain the com 
prcssion 

Extrapleural pneumonolysis is designed 
to secure n highlv selective compression 
Were it not for a number of disadvantages 
It would be ideal Firm fusion of the endo 
thoracic fascia to the ribs rupture of the 
cavity or hemorrhage make completion of 
the operation impossible The pneumonol 
vsis IS not always efficient it is less certain 
and ouly slightly if at all less serious than 
a limited thoracoplastv No satisfactorv fill 
ing material las been discovered Gauze 
must be replaced frequently fat liquefies 
muscle atrophies and contracts the amount 
available is limited and the opening for in 
scrtion IS necessarilv large'*" air requires 
refills'’^ a hydrostatic bag requires a pro- 
jecting tube wl ich mvilcs infection and 
paraffin is irritating and hcaw though rcc 
omraended by some workers All of the 
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malemN ha\e inherent disid^antnRCS In- approicli its cffcclitene«s in compressing n 
troduclion of foreign matcrnl leads to sistanl residual cnMties cspeciallv those m 
irritation effusion and occasionallj the dc- the costo\ertebnl groove which a eorrcrtiii 
\eIopment of infection «ithm Ihc.poclel tlioracoplasts ha» failed to clost 
The material maj shrinL or shill and the /ntficufionjt include «mall or medium «izol 
caMlj maj rc-e\pand The ra^ilj wall ma\ chronic fihrolic. apical caaitics with a pen 
undergo pressure necrosis infect the jwket ca\itar\ fibroticzone, thick o\ criming plum 
and discharge extcrnalh, causing a bron- an obliterated pleura! space, the remain 
chial fistula The filling material may per- mg portion of the lung being free of ihs 
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mcdiite nnd deh\ed effects It is little if 
an^ more seleclne and more prone to com 
plications postoperatne con\ alesccnce is 
slower than after total subperiosteal resec 
tion of the upper three ribs 
Extrapleural pneumothorax (subfascial 
plcuroljsis) a subcndothoncic fascial space 
coextensne with the underhing pulmonary 
area containing the cavity is made bv blunt 
dissection The space is then kept filled b\ 
means of injections of controlled volumes of 
air The approach is through an incision in 
the periosteal bed of tbe resected (1 or ® 
inch segment) rib overljing the cavernous 
area The cndothoncic fascia is identified 
and the line of cleavage between it and the 


cure and maintain collapse of the cavernous 
lung area are begun and conlimicd until the 
cavil) closes or the space becomes obhtcr 
aled Injections of oil maj later be subsli 
tuted for the injections of air 

Extrapleural pneumothorax is similar to 
extrapleural pneumonolysis with the cxccp 
tion that onlv a short segment of one nb is 
removed Its advantages arc that it is less 
drastic less shocking and hence well loJ 
crated Therefore it maj he performed on 
patients who are verj ill or who have bilat 
cril cavitation and could not withstand ex 
traplcural pneumonoljsis or multiple stage 
limited thoracophstv The disadvantages 
are those of incomplete operations it re 



1> g 490 — A Op«tat on of the Scl ede tvpe n w! d rl ore re ovptl [n m ll e laWftl asp<*ct 

of Ihe thorax Tie poslcnor »t raps sprng outward a I lad. arl onj tend to inproose ll depth and area 
of lie ooetovertefaral groove B More rxttovsve resect on from Ihe poslerohtern! aspect of tie thorax The 
slorler ptstenor stump* still nlerfere w ih eon pressio in Ue covloverlebrni groove C \dnptp 1 from tic 
original llo ffin Gour let T1 ora x)i hvt> Posterior A comparal vd^ *1 orl segn ent of ll e nb as re oved 
TTi^ rof^psng effert is mucJi lieCter D J’xleiwiv nscclon Inm the trniMterte xp o < prore^ Mr snf 
almost lo lie costal cart lage The costoverlebral groove is almost obi tcraled Tie eollni se oMn no 1 is verv 
sat srnctor> 


ribs IS carefullj followed bv blunt dissec 
tion working from the under surface of the 
ribs rather than from the visceral surface to 
avoid rupture of the cavitj or the lung A 
subfascial space is made extending vvidclv 
bejond the known limits of the cavitj bear 
ing area of the lung Absolute hemostasis 
must be secured bj tempornrv packing with 
strips of hot moist gauze The overljing soft 
parts (periosteum muscle fascia and skin) 
are nccuratclj sutured in lavers thus <enl 
ing the subfascial space which is then filled 
with air under low positive pressure ^^Ilen 
the wound becomes firmlv healed periodic 
refills of air m inomctricnllv controlled lo a 
moderate degree of positive pressure to se 


quires a prolonged course of air refills the 
results are unccrlain and there is danger of 
Iicmorrhagc immethile operative or dc 
hjed rupture of tl c cavilj and inlraclabli 
or serious infection of tlie space It violates 
a cardinal surgical princij le bv troahng a 
closed space which ma) fill with scrum or 
blood A dead space is prone to infcttion It 
ranj be performed as n prcliminarv stage lo 
but not ns a substitute for extrapleural 
pneumonolvsis or limited thoracophstv Pa 
tients are mrelj seen who present indica 
tions for surgical colhp c who < conditions 
gi\c promise of amelioration or cure and 
who cannot tolerate other proctilurts for 
surgical collapse when performed in verv 
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limited stages The ndMntages are much 
more theoretical than practical 

Lobeclom\ — Lohcctom\ to eradicate 

caMlnrj tubcrculo«is confined to a single 
lobe has been successfullv performed The 
predominant lesion ma\ be confined to a 
single lobe It is rarelj if e\er the onl> focus 
I^bcctoms IS a \erj formidable operation 
and the manipulation necessarj to free and 
remo\c the diseased lobe is frntighl walh 
danger of causing widespread dissemination 
If the remaining lobes are adherent com 
pen«atorj expansion to fill the mtrathoracic 
space remaining after lobectomy will not be 
complete The dead space can become a 
ha7ard particnlarK if il becomes infected 
It must then be obliterated b^ a thoraco 
plastj Lobcctom\ has been performed for 
the t\pe of cases that ha\e been and can be 
so successfully treated by l!ie far less drastic 
operation of limited thoracoplasts 
Thoracoplasty —Thoracoplasty is the 
subperiosteal resection of definite lengths of 
a number of ribs to secure compression of 
the diseased area and the obliteration of 
caMlation It may be partial (limited to the 
upper or to the lower ribs) or complete 
Partial thoracoplasty implies the rescc 
tion of segments from a few ribs complete 
thoracoplasty implies resection of segments 
from the first to the cleicntb ribs mclusne 
Complete thoracopla«tj m a single stage is 
most effective and uniform m its compres 
Sion but the mortnlIt^ is prohibits e The 
excessive mortality lias led to the perform 
mg of multiple stage operation* rc«ecting a 
few ribs in each «lagc-'’ This has revluced 
the mortality ami extended the field of sur 
gical compression to include the greatly de 
bililatcd patients 

Tola! or subtotal resection of the upper 
three or four ribs exercises a remarkably cf 
ficiciit and dccnlcdlv selective compression 
on the upper lobe The lower lobe is notlna 
leriallv afTeclcd ‘ The collapsing effect of 
nb resection dcpcndi not «o much on the 
length of the segment removed as on the 
shortness of the remaining slump The niim 
ber and length of rib segments to be re 
sccleil arc determined by the cliaractcr cx 
tent and localiration of the disease in the 
lung the stabilitv of the mediastinum the 
thickness of the pleura and the conforma 
tion and rigidity of the chest wall Parst 


montous resection secures onlv partial col 
lapse and leaves iincollapsctl and residual 
cavities which demand secondary opera 
lions lateral costectomv ^ anterior costec- 
tomv or difficult corrective operations Cav 
ilies especially tliose in the costovertebral 
groove that are not completely compressed 
by an extensive extrapleural posterior tbo- 
racoplasty or bv a corrective operation mav 
be obliterated bv cxtrapkiiral pneumo 
nolysis and gaure tamponade 
rxlrafascial apicolysis or pncumonolvsis 
first performed br Carl Semb of Oslo se- 
cures concentric collapse and contraction of 
the entire cavitv bearing area of the upper 
part of the lung almost to the level of the 
lulus In this operation resection of the up- 
per nb segments is not so extensive as in 
the total subtotal or Alexander tvpc of 
thoracoplasty The extnfa«cml bgameutoua 
attachments and adhesions to the loner ccr 
vica! nerve roots to the large vessels and to 
the anterior and the posterior mediastinum 
are carefully severed by sharp and gauze 
dissection The entire dome of the pleura i« 
freed and then depressed Semb reports col 
lapse of DO per cent of the cavities tnlh a 
mortablv of S per cent Alexander*’ re 
ports 00 5 per cent closures with posterior 
plus the Ilaighl type of anterior thoraco 
plasty Overboil®’ shows beautiful plates of 
the ligamentous attachments and restrain 
ing adhesions in describing his technic of 
mobili7alion of the lung In practice these 
arc rarely if ever *o clcarlv delineated m 
the chronic fihrotic cavity bearing lung m 
which tins operation l^ ideally indicated In 
these ca*cs the fusion is broad pmcticall) 
continuous throughout the upper lol c Mo 
bilization of the dome of thi pkura is list 
effected bv blunt and gauze dissection he 
ginning m the plane along the lower border 
of the lowest root of the cervical plexus 
(the eighth) as close to the spine as posu 
ble From this point one proceeds forward 
along the sheath of the subclavian vessel* 
using *harp dissection for the denser bands 
o! tissue Tht second mlercosial miisck 
bundle I* cut cIo«t to the spine after ligation 
of the intercostal \c««cls The ligament and 
adhesions to the jxistcrior mcdiaslinura are 
then severed The adhe.ioiis to the anterior 
molinstmum are then scparatnl 1 xlrafa* 
cial pneumonolysts mav be pcrformtal nt the 
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first upper «tagc or may be a step m a re 
vision or corrects c operation for collapse 
of resistant ca^ itt^s The latter is a more 
difficult but safer procedure 
^^lth total or subtotal resection of the 
upper ribs collapse of apical and subapical 
caMlics IS more efficient and residual ca\i 
ties are less frequent than ^vlth the rejection 
of the limited segments of the former types 
of thoracoplasty 


ribbed upper portion of the thorax cannot 
be adequateU supported On coughing 
paradoxic il expansion of this unsupported 
lung ts inimical to clearing the secretion 
from the diseased area 
^^hen all efforts to close residual caaities 
haac failed open drainage is indicated In 
the earli primara seleclne opening dram 
age and treatment of ca\ities no considera 
lion was gi%en to the pericavitar\ lesions 



F g 491 — o The pnl ent Tes on the operating table w Ih the tend low The arm stea J i b> an ass slant, 
M pulled gl-rlitly forwanJ canj og tic acspula ilh it \tt itcson i made mdray Ijet een Ue se lebraJ 
bonier of the scapula and the sp nous processes of tie ^ertcb^U column bepun ng oppos te tie sp ous 
process of ll e second dorsal Vertebra It extends downwards pnrallel to t1 c sp ne and ll en o r%M around the 
angle of tie scapula almost to the onCer or border of tie latsa Rius don muscle b ( \dapled from A Brunocr 
Tuberculose B bl othek) SI o ing d tection of the needles for block ng lie nlercoslal ncr\c8 e Slowing lie 
I pth to nhich the neetUc* are ll rust lo order to instill the noraca n eolul on into the prefas«al space 


Extrifascial pneumonolvsis is indicated 
for apical and subapical caaitics with dense 
fibrotic pencaMtary zones a\ithout exuda 
tue foa 

The manipulation incident lo mobilira 
tion of the lung tl e too «ud(len and massne 
compression of an actiaclj diseased area of 
the lung IS fraught with the danger of local 
or widespread dissemination of the tubercu 
lous process The unsupported mobilized 
area of the lung beneath the limited dc- 


nnd the mechanical impediments to con 
traction"’ The results were therefore un«at 
isfaclors ll was noted in cises m which the 
mass of I araffiu had caused erosion and rup 
lure of tie caiitj mil and infection of the 
pocket a fistula dc\eloptd and drained the 
caaitj which then graduallj healed A par 
liallj collap'cd ca\it% who«e pcncaMlari 
zone has been relaxed b% previous oi>cra 
tioris max req lire open tJrainagc for relief 
The pcriodicitx of obstruction to bronchial 
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dnjmgt the dtinlion ntnl ‘iCMnlv of the 
constilutionnl toxic sMnploms caused bj 
this blocking nnd the absorption of toxins 
from the closed cxMts must be inhneed 
npainst the inconicnience of a prolonged 
and possibh a permanent external fistula 
Inkieationa for Thoracoj laity — If the 
contralateral lung is capable of m iintaining 
the respirators function then thoracoplasts 
mas be considered The same gentral indi 
cations obtain as for pneuinothorax sshen 
this cannot be induced or continued or is 
unsatisfactors when after a successful 


Its against mediastinal flutter and cardiac 
displacement 

Other indications for thoracoplaslj m 
elude npeattd stserc bleeding from a casits 
that cannot be relies cd bs other measures 
uiisucctssfu) extrapleural pneumoiioKsis* 
marked flbrosis compressing and enihar 
rassing the heart empsemas either tu 
bcrciilous or the mixcal infection Ispe ssliicli 
arc not controlled bs n«piralion irrigation 
closed drainage or adequate open drainage 
pjopneumolhorax ssilh or vsilhoiit hron 
dual fistula and bronchiectasis Old 


Retraction , 
of scapula / 



_ Kxipe incising, 
periosteum on fib 

StrintJing from, 
bebmd ^forward 

- Doyen, free- 

Tib 

Relraction of 
spinal muscles 

luscles and 
ligaments to 
jm^le of ribs 


;5^lripmns from 

oeiore backward 


f R i'l '* — Upjjff staRp ll oraroi Tie musdrs hare lirrii sp\prpil Tie scapula has been elevnlcil I*®® 
lie rlw ani rclracletl farHnnl and ttpviarl Tic sreoi 1 to s til rls are pti»i<c«l Tie dcep-lv r>R Cr*l 

o^crhppwl li lie •econ t nli cam t be seen unit tl e onpn of tl e serralus antenor mu«de I n« l-een Irrc'i 
Tie penosicum of Ihe secon 1 nb is !>« ng iinseil Tl e interrosinl ntustlea lo ll e Ih r I rib ate l*inff »lopf'e<l 

from l*di d forward along the upper bonier and from before iKtckwarrl alo g tie lower bor Icr Tie 
T I six I i>er ts freeing the fourth nb from its |>erK>steal bed T! e retract on of the spinal mu-tclrs i< esj*’”''? 
lie neck of the fflh nb with lU rgamentous an I musnilar attachmenbi 


pnotimolhorix lesions m the re-cxpnnding 
lung become actisc or when the lung fails 
to re cxpiiul after pneumolhonx 

Ihoracophslj is imhcated if there arc 
predoniimntls unilateral chrome filirotic 
lesions either with nr ssithoiil casitation and 
if other forms of thenps and Ic'S drastic 
measures for collapse hate been true! and 
hate failcal or cannot be cxjK'Ctcd to sue 
cecd The degree of fibrosis and contraction 
defornutt i« a reliable imlex not onlt of the 
local rcsHtance but also of the stabililx of 
the mtdinslmum A rigid mediastmiim gites 
nsstiraiice of catitt collapse and is n socur 


chronic inaclite foci or foci of low gniilf 
ictititt wath or without catilalion lu tbe 
eontrulatcral upper lobe near the apex do 
not constitute contraindications 
Contranidicattont — \clitc fre h or rp 
cent lesions in the opposite lung espccial'J 
near the base setcrc asthma cmph}*cm3 
an actitc or decompensated diseased heart 
uncontrolleil diahetes and setcrc disease o 
the kidneys arc absolute contraindicatioos. 
Tttberculosit in other organs according I® 
the degrtt of nctnitt is an unfatora ^ 
complication which prejudices hut del's no 
preclude surgical collapse unle«s 'crt 



SUllGEllY OF PULMONARY TUBERCULOSIS 


tensive. Severe anemia, a low hemoglobin 
content and a rapid pulse rate are warnings 
of danger. 

The bulk of the patient is in come way 
associated ^^ith the mjocardinl reserve. The 
hea^y-muscled, soft, fat. Habbj, fnll-chested 
tj’pe of patient gi\es a deceptive impression 
of strength but is surprisingly intolerant of 
surgical intervention The lean, small* 
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pressure may give some idea of the myo- 
cardial reserv’c. 

Since most of the operative and immedi- 
ate postoperative and some of the delayed 
deaths are directly or indirectly associated 
with a myocardial deficiency, it is of the 
utmost importance not to overtax the heart. 
In the absence of any reliable test of the 
cardiac reserve, one must guard against al- 



Flff 403 — c. Large upper rigbl cavity anil activilj ol the lesion in the loiver lobe, controlled by phrenic 
nerve interruption Tliere is ntCHlersle defonwtj The oontour of the shoulder poUcnorl.v can be preserveil if 
the incision is not extended so high n b nml rf. After lhoraco|ibisl.i in three stapes and a corrective operation 
there IS still some activity in the loner lobe that is not controlled by the phrenic nerve and that demands 
further operative collapse 


chested, light-muscle<l patient is more toler- 
ant of operations of equal or greater magni- 
tude 

Danj^ers of Thoracoplaiiy . — ^'fhe condi- 
tion of the cardiovascular s^’stem, especiall.i 
the capacity of the myocardium, is one of 
the most difficult and important factors to 
tsiiniale. Mild exercise tests, ability to hold 
the breath, the effect of slow digitalization 
on the rapidity of the pulse and the blood 


tempting too much in any operation Far 
liclter to regret doing too little and have 
the patient react well than to attempt loo 
much and have the patient die. 

The heart is unfavorably influenced post- 
operatively bv (a) shifting with the intdi- 
aslinuin bv rotating and sinking in the al- 
tered thorax; (b) alteration of the intra- 
tliorncic support, especially by the h/ngs^ 
(care must be taken to avoid compressing 
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the heart by removing too much of the an- 
terior ends of the fourth, fiftli and sixth left 
ribs over the cardiac area); (c) shifting, 
angulation of and pressure on the great ves- 
sels at the base of the heart, e«pecial!\ on 


coughing, straining and deep or forced 
breathing, residual air accumulates in the 
unsupported area in direct ratio to the force 
of the evpirator;. effort of the oilier lobes 
and the contralateral lung 



FSg 4')!— a Predominant riplil -iidetl involvement There u n Iari,e multiliKiilar npicnl envity and some low 
grade inrection of the lower lobe Pneuntethoras b not possible b After siibtotRl upper stage thoracoplasty 
The entire first rib. inches of the second, 4^ inches of the third nnd 5 inches of the fourth nb hart 
been removed The cavitj is obliterated, and the lower lobe a eleanng TIvc case a clinically sjBptomless 


the right side; (d) increase of the resistaocc 
In the pulmonarj circulation consequent to 
compression of the pulmonarv vessels and 
loss of the pump action and rhythmic 
changes in the intrapulmonary pressure; (e) 
reduction of pulmonary aeration causing 
djspnca, anoxemia and general circulatory 
embarrassment, (f) pleuropericardial adhe- 


Secrctions accumulate and may be ex 
pressed into adjacent lobes or the bronchi 
of the opposite luns Atelectasis, spread of 
infection or pneumonia ma> develop Dj*p* 
nea. anoxcmi.T cardiac deficiency, peripheral 
circulatory paralysis and death may ensue 
To obviate this vicious circle, too exten 
sivc <lc*rihbing must he avoided. The de- 



Fig 435 — o Inuihtitulr cnl!ap'<e aftyr muKipIr alage (haramphUy uilli residual ravnlies, b after a come- 
tire operation through lliir scar of llic original inmioo llie aiitcnor *U(ni|>!i and the regenerated nhv wr T*- 
moveil Tlie remaining adliercnl fragments of regeucratefi ribs are visible 


sions and scars with more or less fixation of 
the heart, (g) unbalanced volumetric inter- 
change of air between the two lungs, and 
(h) modification of the extrapleural pres- 
sure. especially if too great and precipitate. 

The unsupported de-nbbed area cannot 
participate in normal respiration During 


ribbed area must be supported immediatdj 
and for come weeks after operation. AaC" 
quate adhesive strapping, leaving the oppo* 
site side of the clic't free, iv nccc«v^ 
Should respiratory difficulty develop, early 
inhalitlou of oxygen or the oxygen tent i* 
indicated 
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Shock, intimately as«;ocialed with cardio- 
vascular embarrassmenl. is to be guarded 
against by careful preoperalive preparation. 
During operation too much should not be 
attempted In any one stage. Hemostasis 
must be meticulous, the tissues must be 
handled very gently, and the area must be 
kept warm, covered and supported by saline 
packs. After operation the bodj must be 
kept warm, tlie fool of the bed must be ele- 
vated on blocks and the patient should be 
gben cardiac stimulation, earlj’ oxygen in- 
halations, dextrose or timely blood trans- 
fusions of moderate amounts, repeated as 
often as indicated. 

Some surgeons perform the lower stage 
operation first. They claim that the over- 


The time permitted to elapse between 
stages varies with the progress of the pa- 
tient. The shorter the interval, the more 
uniform will be the compression. A good rule 
K to allow a sufficient interval for the pa- 
tient to recover, to permit tlic heart and the 
lung to become adjusted to the altered con- 
ditions and for the compressed lung area in 
a measure to clear itself A first lower stage 
operation does not produce as great a de- 
gree of collapse ns a first upper stage opera- 
tion. If the lower stage is followed too 
closely by an upper stage operation, the 
compressing effect of the combined opera- 
tions may be so great as to cause serious, if 
not fatal, cardiac or respiratory complica- 
tions 



Fig 490-^, jruUilorulir cavitation involving the enlift upper left lung PncninollioMit which contiollwl 
the pencavIUfy lung fields und Improved the general condition of pnticiil, was itrcully diminished by progress- 
uig adhesions b, Upper stage thoracoplasty cavities are greatly reduced rneumnthorax to control the compara- 
tively good condition of the lower lobe is being continued The trachea ta displaced to the opposite side c. 
The cavities arc obliterated Tlie lower lobe of the lung is allowed to re-expand gradually 


flow of secretions into and infection of the 
uncompressed lung area is thereby mini- 
mized, the cough reflex is not gre.nUy in- 
hibited and the cough is more effective. 
Other equally good surgeons perform the 
upper stage first for the same reasons. 

When the upper stage is performed first, 
the low'er lobe, if free or lightly diseased, 
may be controlled by a partial pneumo- 
thorax, which must be reduced just prior to 
operation. If a controlling pneumothorax is 
impossible, a temporary or permanent inter- 
ruption of the phrenic nerve may be per- 
formed. The most logical procedure is to 
compress the most diseased area at the first 
operation, thereby securing a gre.itcr im- 
provement in the local and general condi- 
tions. The disease may be so effectively con- 
trolled that unless extension takes place o 
second stage may not be necessary. 


For the very ill patient whose resistance 
is so low and his reaction to any type of 
sui^ical procedure so decidedly poor that 
the usually neJJ tolerated Jiniitcd posterior 
Uioracoplnsty would be extremely hazard- 
ous. Waiigcnslcen®^ recommends multiple 
stage costectoiny. 

For the first stage there is an anterior ap- 
proach through a short transverse incision 
over the second rib. The pectoral muscles 
are not cut but are split in llic direction of 
their fibers The second rib is exposed, and 
n 3 inch segment is resected siibpcriosleally, 
together with its cartilage. If the incision is 
retracted up and down, anterior segments of 
the first and third ribs and c.nrlikigc m.aj also 
be removed. There is Ultlc blce<ling. with 
very little shock. The wound Is closed. A 
week or ten dajs later, the second stage is 
performed. With a povlerior approach 
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tlirough n short oblique pnnNcrlcbral id 
ci«ion the luiw inu'cks of tlie btek are 
«plit in the direction of their fiber'? Tlie pos 
tenor cnik of the ‘■ime ribs \\lio«e anterior 
ends were sc\ertd in the first stage are cut 
dost lo the spine and the tnlirc rib «eg 
menls arc remosed siibpcriosteallv from be 
hind A neck or t«o later the same se 
qutnet first an anterior then a posterior 
stage on the neat lower ribs mas be re 
peatcil three or four ribs being sectioned 
in each step This plan a modification of an 
old emp3ema operation is ivccllenl but its 
i\ociilion in cacti better than aaerage bands 
IS far from enss In the posterior stage the 
rib must be separated from its periosteal bed 
on the lattrn! aspect of the thorax b\ a 
modified tunneling procedure 

In old fibrotie ca«es nature s cflort at 
contraction of the thorax causes the ribs to 
approximate and occasionalh to overlap 
Their resection under these circumstances is 
ilifficult ba the usual posti.rior paraaertebral 
approach in which the ribs are in full mcw 
\\itb meticulous hemostasis gentle ban 
dlmg of tissues and iIil luoidincc of doing 
too much at anj one stage there will rarcis 
bo a patient so il! that ht cannot be op 
crated on with reasonable assurance bs pos 
tenor paras ertcbral thoracophsts 
S/o/wfies of dilTcrcnt surgeons on the 
ri suits of surgical tnatment arc not com 
parable unless the tspe extent stage and 
duration of insohomcnl of the lung and 
the general condition of tlu patient an 
considered The slower the di«ia<e dtselops 
the better are the chances for the opposite 
lung to compensate for the ri<piritor\ d« 
ficicnes anil the higher is the grnile of resnl 
niiec Therefore in the acrj \oung and the 
adolescent patient the <li«easi does not iis 
uallj warrant surgical procedtin On the 
olliir hand in palitnts over fiftv with long 
standing di ea«c Uic organs an «o conipro 
iiu<(d bv toxins and the rfTecls of the wiar 
and strain of life that thev are not often 
able lo withstand a severe operation Be 
twcin these decades operation offers in a 
large group of resistant or ndvaiiccal exses 
the onlv chance of amelioration or cure 


Over 37 per cent of surgicallv Ircatid pa 
tients have been clinicallv curcti 25 per cent 
have lictn dccidedlv improved The mime- 
diatc and dtlav td niortalilv is approviunti b 
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SURGERY or THE HEART AND 
PERICARDIUM 

COMPRESSION OF THE HEART 

Physiology —Under normal rondilions the heart 
and the great blood ^esseIs are exposed to & pressure 
It'ss than that of the atmosphere This negntire pres 
sure wlliin the pericardial and mediaslma! cavities u 
proiluretl bv the elastic recoil of the langs and meas 
nres aliout 5 to 8 cm of nater The xcnae cnvae and 
right auricle also cany a negative or suekinir pressure 
\ delicate pressure relation exists between the pressure 
outside and the pfc«stire inside these venous channels 
If iJie pressure nutsiile the lenae cavne and right 
auricle is increased bv a fm\ centimeters of «ater 
these slrui lures are temporarili collapseil (Fig 49") 
Ulood IS dammed back in the xenons channels until it 
accumulates sufTicient pressure to break through this 
birner of pressure from the outsule Tlien the eirciila 
tion starts up again and the blood eaters and is tx 
pellcd from the heart If another incmmnt of pressure 
IS applied fo these xenoas channels the obstruction i. 
repeateil and the pressure xMlhin the venous ehanneU 
ogam must rise to a higher level in order to break 
through the additional barrier This pH> of pressures 
con continue until the pressure witlim the xenons 
channels can no longer nse above llic pressure from 
nilhoiit Mhen this level is rexched the circulation 
ionics to a complete standstill At all tunes llie pres- 
sure nilhin the venae ciivae and the rieht auricle 
must be higher than the pressure outside these «tnic 
lures The venous pressure eon nse to about 16 cm 
of water this can be considered as the approximate 
fatal level for intrapencardial or nieilnslmal pressure 
developing aculclj It the pressure develops slonij 
over a penixl of davs nr weeks the venous pressure 
rises to grcsler heights (42 cm of water) ^iieh a Inch 
venous pressure is a protrclioii acamst rompressmii of 
the htarl and the great vessels' 

Pathology — Tliv etiological wginl privlocwp acute 
nuDpression of the heart is alwnys a flntd — eillcr a 
liquid or a gxs lleniorrhaBe into the pencanlial or 
meihxstinal spices is the most common laii e of acute 
foinj ressioii It occurs when anv of the rnedinstinaJ 
structures rupture or when tliej are penelraleil ft* bv 
a slab wound llemorrhiee into the pcricnnlial ravilv 
iim> occur in scurvj and m the hemorrhape diatheses 
Tumors of the heart nlthoueh rare have ft temlcnc} 
to bleisl Tlic heart is nculeli compressed when pus 
cotlccls m the p»ricnnlia1 cnvitv It niiiv 1>c compressed 
by an exu late or b> a sterile clTusion Itifedions of a 
EM forming nature in tic i>encartlii! and metliasUnal 
s]nres ino> produce coniprevsion Air escaping from 
tiie Jungs or trachea mav jirod ice presswre on the Itesrt 
Ml 1 the grenl v esscLs 

Coniprission of the licnrl proitucnl bj fluil mav 
change from the acute to the chronic form If the fiuid 


IS in the pericardial cavitv the pencanhum stretches 
in response to the long-continued tension The HukI 
ina) be walled off and licahzid either inside or nut 
side tlie pericardium Rheumatic fever and tuberculosis 
are most commonl> associated with the formation of 
fluid but anv p>‘ogcnie orgarpsm mav be present 
After a lime a less virulent infection mn> spontane 
ousl> hecume quiesecut, and the fluid may disappear 
Residual signs of such an infrctjon consist of adlicsions 
and self tissues Rinds or sheets of scar tissue gradu 
ally tnetease m dcnsily and like scars anywhere in the 
body undergo ixntraclure Such a scar may compress 
the entire heart or it may produce loco! compression 



rig J97— The heart is comprcvicd by fluid in the 
l»encardial cavilv It is smaller than normal Note tie 
collapse of the intrai>enninhil segments of the venae 
cavne and the right aiinclc The venous channels out 
side the pencnrdiiim are dislenlo! 

over Ue venae envne right auricle right venlnclr 
left ventricle or pulmonary artery (Fig 500) * Cal 
aum mav be depovilnl in the scar Curiously enough 
the adhesions an 1 smrs following rheumitie fever do 
not prexfuce rompressmn of (he heart 
The compm.««ii heart is n smdl shrunken organ It 
raniKit diUte It mnnot undergo hvperlrnphv It re- 
ceives a subnnrniil quota of blood and il performs a 
subnormal quota of work Tl can do nothing almut 
this re»Iurlioii in work load It receives and it pumps 
out wlatever Mood us deh'ereil to it As lie work load 
of the heart j» ridiierd the canliae muscle undergoes 
atrophy II undertsws disuse atrophy in cxacllv the 
xame veav as rlocs anv other miisci m the IvkI/ when 
it IS not nlliwetl In perfortu its full normal function 
After rompmsion has Ijceti relieved some brae us 
ivquimi for the ranliar mtuscle to regvin ita normal 
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slrengtli In a pal fnl w l) long-slnn 1 ng comjnrsswn 
»x inontfs to a icnr mv hr rc»imml Tor tie leart 
to iTga n Is normal strenRlli 
Tie comp essol leal h a rju et I cart The pre- 
roitl urn *! o»s 1 lllc or no j uLsalio Tl e presence of a 


of the Iicarl Simple tnd infallible (Tig 500) 
Tlie octilc compri'? ion triad coii'.isla of (1) 
a rising \cnoiis pressure (2) n falling ar 
tcTinl pres lire and (9) a small (piiel heart 




«ell marked p Uaton or ho9\e n a patent will «r 
cuhtor) falureponls to a Ihlfl tupcrlmil cleort 
an 1 never to a n mprewl I art 1 n ler tie fi«of>weope 
lie laatole-#Mt 1 es r«on of lie Icart « «sll 
re»luctd Tie jul«lon nny tw enl rely alweni One 


(Fig 500 li) As the heart and 'cnae caMi 
arc comprcs ed the filling of the heart is 
disturbed and the pre^surt in the \cnous 
sastem rises The rise in \tnnus jressuxe 



Fig 410 — \rl la sketches (actual tnnngs) from kvnMgraph roenlpcnograins of the heart. The dcplh 
Ue acrratHn* in lie oulfne of tie heart inicatra lie ampGtuie of Ihe {uUatons A Tie licart roTrrr«*cil 
by acar before oprrat on The p Isat on u {rreatly redarrd 2? Tl » *ame 1 eart after resect n of the coeop««™™ 
•ear n e puUation u prrallv imj ro»eil 


venlnclc tnay potxale W* than lie otlcr ^ pmn* 
nrnt record can tie mt le I v means of Ihe kMimgraph 

foenlrcaoiram (I K lao) 

Diagnosis — ^Tltc nxk. triads make the 
diagnosis of acute an 1 chronic compression 


and Ihe rise in the pressure eserted on the 
heart and casac must run parallel Ties 
can go up to almost 16 cm of seatrr bef re 
death occurs Tlie sein are not }romincD 
Ieca!i«e their walls ha\e not had tunc to 
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stretch Simihrlj’ the li^er is not enlni^ed 
As the flow of blood into the heart is re 
duced the output obMouslj is reduced b\ 
the same amount The pulse weakens and 
signs of arterial failure appear The patient 
at first shows niixiels and hler unconscioiia 
ness from ctrelinl anoxemia flic skm be 
comes pale and cool The heart is quiet Pre 
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It can be dcmonstnled roenlgcnographic 
alh Pulsus pindoxus is present 
The chronic compression triad consists of 
(1) nsciles ( 2 ) a high \cnotis pressure and 
(3) a small quiet heart (Fig 500 C) As 
cites IS one of the most conspicuous features 
in the seicrc form of compression One pa 
(lent cafculitcd lint he had had almost a 



Fig 500 — Cnrdac compre^OD lna<L For coinpaoson itormol {A) ftcute (B) nn t cl ron c <0 Tbe scute 
compress on is pro lu«-d b> flu 1 n the pcncard #1 «•' tv Note collniKc of the \xnoii» galcwav and d sleol on 
of tl r VC ns o Its le Ih p-nenr 1 urn T1 c vrntn W arc si ninken n I l! e 1 cart per it s smaller ll an normal 
TJ c panetal penc«rdjum has ; ot had » me to d Jalc »or I as there been s fTcienl t me for tl e I ver to enlarge 
an 1 for asc tes to form In ll til slrat on for cl ro c compress on of tlie heart U e compress on is produced by 
sear I ssue The 1 cart is * small shrunken organ in co 1 t net o t to card a 1 hlation The vc tu iTIale in 
re potise to the 1 eh \ enous pressure Tl e I er on I *1 levn eolarjte an I asrjtes !e elops • 


cordial puKation is reduced or absent The 
cardiac sounds are distant and faint The 
area of cardiopcricardial dullness is in 
ertased but m acute conditions the mcrca«c 
in size js thght and it is not worth delasing 
an ui^cnt operation to obtain a roentgeno- 
gram In a le«s acute condition the pen 
carditim has time to stretch and the amount 
of fluid around the heart xncrcnscs <o that 


ton of fluid remoxed from Ins abdomen oxer 
a pcnml of four or fixe xcars The n«cil»c 
fluid IS a sterile straw-colored transudate 
The xenons pressure can rise to 42 cm of 
tralcr The xx'alls of the xems stretch and be- 
come tortuous slandii g out like goo^e quills 
Tile ^mailer xems al«o arc distended and 
exanosis ts present The lixcr and spleen on 
“ Beck J \ M \ lOh 
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large and someUmes arc co^e^cd b% a K\cr 
of fibrous tissue nnd exudnte TJic canine 
sounds arc distant and faint The heart it- 
self becomes a small shrunken organ It is 
gcncnlU laiielit tint the heart enlarges and 
undergoes hspcrtrophx in this condition 
This IS a fa!lac\ The compression agent 
makes It impossible for the heart to dilate 
or to undergo liiTicrlrophN ^\hllc the heart 
Is <!mall the fluid or the 'ear compressing it 


pulse pressure is narro'ired and usuallj 
measures 20 ram He The s\sloIic presstirr 
IS nliotit 100 mm Ilg The pulse is paradox 
leal 

Purulent Pericarditis — As a rule the 
diagnosis is established bj the presence of 
fexcr together uith signs of acute and 
chrome compression of the heart The roent 
genogram shows evidence of fluid in the 
jicrtcarduil ca\it> Purulent pcricarditi 



F e 501 — Ftrjx m the rrsrrijon of a compiru on trmr a tmuTerse inm on the fourih 
r»tl remoxnl Ihe internal mamraary vr«eU Crated lie irnrajtinHm openol ant lie pt'aifal ‘a®* 
MTtnl In the lefi t i ri i in tie mmprr** on »«-ir irlirl has two lalert lie epirnnluil »urfarr hnu" »*»'•' 
r reseeboi of »caf from lie heart d lie preloral ina«Ie i« replieeii an I closure u lx* n? started 


mav give a larce area of percil* ion dullness 
or a large rnrntccnographir shadow It mnv 
or mav not b< fixetl in po ition Fixation of 
the heart hv cxlrap« ricartlia! arlhesion* is of 
no siKiiifirance with retard to either diac 
nosis or treatment The clectrocartliogmm 
shows shimiig and low voUati Dvspnraon 
exertion nialniit'ilinn wtakness livdro 
thorax and suliciilaneous edema are other 
manifestations of chronic compression The 


should be suNpecletl m a patient who has an 
infection such n« iiiicurnoniaoro->lfoniv«^'' 
and who IS not imiirov ing sali«facloriIv Tlr 
diagnosis IS confimuKl bv n'piraliati of p'5‘ 
from the pericardial envitv If the pui 
tulKnridnTis repealed aspiration i« rrqurei 
In ca«ss of non tub<rcti!oiis infcthoii pen 
canho'tnnn is the onlv met! od of 
mtnl The operation consists of nniovaJ o 
the fifth loft CO lal cartilaj and 'Utnre 
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the pericardium to the skin. A more c'rlcn- 
sive operation is not necessary. Irrigation 
with Dakin’s solution or any strong anti- 
septic is contraindicated because such solu- 
tions erode the surface capillaries, resulting 
in the formation of scar tissue* 
Compression Scars.^ — Chronic compres- 
sion due to the contracture of scar tissue is 
designated by a confusing nomenclature, 
which includes such terms as adhesive peri- 
carditis, mediastinopcricarditis. Pick’s dis- 
ease, Concato’s disease and polyseroshis. 
Adhesions play absolutely no part in this 
disease. The diagnosis can be made with 
great simplicity and accuracy. The treat- 
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ADHESIONS TO THE HEART; ANGinUVTION 
AND TORSION OF THE HEART 
It is generally believed that adhesions dis- 
turb the action of the he.'irt and that they 
can produce dilatation, hypertrophy and 
fnilure,"* The relationship between adhesions, 
on one hand, and ililatation, hypertrophy 
and failure of the heart, on the other hand, 
has been ccnerally considered as one of cause 
and effect. On the assumption that the heart 
wastes energy in pulling on the cliest wall 
through adhesions, attempts have been made 
to correct this condition by operation There 
are two possible ways of obtaining correc- 
tion One IS to sever the central end of the 



ment is surgical (Fig. 501). The scar is re- 
sected from the anterior and lateral aspects 
of the heart. The left side is rejected before 
the right side. If the pulmonary’ artery or 
the venae cavae are compresseil. Uicse struc- 
tures should be freed Tlie openation should 
be done after the patient becomes afebrile, 
sometimes months of rest in bed being nec- 
essary, In certain cases of tuberculous scar 
formation the waterlogging is so pronounced 
and rapid that resection must be done even 
though the infection in the scar shows activ- 
ity, The results of the operation are etcel- 
lent. Complete and permanent cure can be 
obtained (Fig, 502) . 


adhesions . the cardiac end The other is 
to relax Hie particular part of the chest wall 
that is pulled on by removing the bony 
framework, ribs and sternum from that re- 
gion The first altcrnaliv’c was not ntiUred, 
but in 1902 the second idea was applied, and 
the Braucr operation came into use, being 
incorrectly called cardlolysis* The patients 
selected for tlic operation were those who 
had heart disease and adhesions and who 
showed various stages of dilatation, hyper- 
trophy and failure of the heart. Most of 
them had rheumatic heart disease with a 
preconlial he.avc. retraction of the chest wall 
and Broadbent’s sign Reasonable as it ap- 
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pears this theory has not met with satis 
factors laboratory support Also a critical 
analjsis of the autopsy maternl of human 
hearts with adhcsiona does not support the 
idea that adhesions lead to dilatation hyper 
trophv and failure of the heart It can also 
be stated that a critical analysis of the re 
suits obtained bj this operation shows that 
the operation is not clcarK and defimleK 
beneficial 

Adhesions can produce ampliation and 
torsion of the heart These displacements 
can produce symptoms by interfering with 
cardiac filling Attacks of tachjcardia and 
syncope maj appear Section of the adhe 
sions paralysis of the diaphragm and tho 
racoplasty give beneficial results Such cases 
of dislocation of the heart require treatment 
by operation Disturbances of the circulation 
produced by angulation and torsion of the 
heart are not to be confused with the en 
ergy loss theory of pulling on adhesions 

DECOMPRESSION FOR CARDL\C 
HYPERTROPHY 

The heart occupies praclicalK all the 
space between the aertebrae and the slcr 
num On the assumption that this space is 
inadequate for the heart after it has under 
gone dilatation and hypertrophy Monson' 
in 1008 proposed an operation which might 
be called a decompression for such a large 
heart yvithout adhesions The operation con 
sisls of the removal of precordial ribs car 
lilages and sternum In young patients the 
precordmm mil bulge forward freeb to ac^ 
commodate an enlarged heart but later on 
y\ hen the chest yvall bicoiiies less pliable this 
forw ard bulge does not occur It is difficult 
to say how much benefit this operation gives 
to a dilated hypertrophic heart 

TRAU’HA 

Penetrating Wounds of the Heart and 
Intrapericardial Segments of the Great 
Vessels ® — These arc stab wounds or gun 
shot wounds The \yound of entrance is iisu 
ally oyer the precordium but it mav be else 
y\hcre — m the neck abdomen buttock or 
e«opliagu3 It may bleed and suck in air 
Signs of acute compression establish the 
diagnosis The escape of blood into the pen 
cardial caMtv mav be rapid or slow The 
wound may enter the myocardium at an 


acute angle, m this event there may be lit 
tie or no hemorrhage Such a wound mav 
recoyer sponlaneou«ly Most wounds of the 
heart and intrapericardial segments of the 
aorta pulmonary artery and yenae cayae 
require urgent operation The method of 
handling a yentncular yyound is illustrated 
in figure SOS Ventricular muscle should 
neyer be taken in hemostats The margin of 
an auricular wound howey er, should he 
grasped in hemostats The ty\o margins of 
the auricular yyound are brought together in 
the hemostats and the bleeding immediately 
ceases Sutures are then placed and the 
clamps are removed Bleeding from an au 
nclc cannot be stopped by placing a finger 
on the yyound A large penetrating yvound 
of the yentncles is rapidly fatal If the 
blood escapes freely from the pericardial 
cayily exsanguination takes place If the 
blood does not escape compression rapidly 
develops 

A foreign body m the pericardial cavitv 
or m the myocardium should be remoyed 
as soon as is feasible after the accident If 
the patient is seen late the foreign body 
should be remoyed if possible because of 
the danger of cardiac rupture or the dcyel 
opment of an embolus if the foreign body 
should yyork its yvaj into the cayity of the 
heart Sometimes the foreign body is 
curely fived by scar tissue so that it cannot 
migrate Exploration is adyjsablc 

Non Penetrating Wounds, Contusions 
of the Heart ® — Overlooked clinically and 
nqjJected surgically the contusion th^ 
most common form of cardiac trauma The 
steering wheel injury is the cla’^«ic and mo«t 
common method of infliction (Fig 504) 
Any severe bloyy over the precordium mav 
produce contusion of the heart The rib« 
and sternum need not be broken A forceful 
localized impact oyer the precordium lAe 
the bloyv from a golf ball may produce con 
tusion of the heart 

The signs and symptom^ \ar> grcalb I" 
most cases contusion of the heart produc^ 
no «crious syunploms and is not rccognirci 
M«ikness is the most important cymptoni 
It mav appear immediately after the injur'' 
or it mav not appear for 'seyera! diys 
ally weakness yvill disappear in a few min 
utes hours days or yyeeks but occasiotia y 
it is a permanent syunplom A fall m > 
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pressure occurs but as a rule this is tran- 
sient and lasts but a few minules. Pain is 
usuallj present.lt is prccordial and may go 
down the arm, ns docs anginal pain. Tachj- 
cardla is the rule and persists for minutes, 
dajs or 3 cars. Aiiricular fibrillation occurred 
in one of m> patients, was permanent and 
did not respond to drugs. Braclijcardia is 
rare. Electrocardiographic cliangcs usually 
but not always occur. Changes in the T and 
deep Q \ra\ cs are found The tracings should 
be repeated daily in cases in which contu- 
sion IS suspected. The alterations from nor- 
mal usually, but not alwajs, appear e.nrly 
and disappear within a few months. The 
changes in the electrocardiogram are to be 
differentiated from those occurring \^ith 


SOD 

the purpose of pre^cnting rupture or the 
formation of an antur.vsm of the heart. 

After the diagnosis of contusion of the 
heart has been made, the patient is kept at 
complete rest. If the condition is serious lie 
is moved to the operating room for observa- 
tion so that operation can be carried out 
immediate^ when definite indications ap- 
pear Morphine is administered. Quinidine 
is used to pre%'ent ventricular fibrillation and 
to slow the rate If rupture occurs, operation 
IS indicated If rupture does not occur, the 
patient IS treated ns though he had coronary 
(hromliosis He is kept in bed six weeks It 
has been found that if the patient sur\ives 
the first nine hours, his chances of surviving 
the first week are better than his cliances of 



Fig 503 — ^Method of sulaniig a wound of the ventncle A suture is plnrctl m the ofiex so that the heart 
cfiti be stra<li(d and the finger can be held on the wound Control sutures are crossed, the finger being re- 
^1o^ed, and the svound is sutured The finger should not be luscrled into the wound 


coronary thrombosis Djspnca on exertion 
and cyanosis are other symptoms. 

Recovery is the rule. Death is the excep- 
tion. It is amazing the amount of trauma 
that the heart can tolerate Death may occur 
from ventricular stand-itill, from ventricukir 
fibrillation or from cardiac rupture. Cardiac 
rupture is amenable to sui^ical intervention 
A rupture of the auricle or ventricle can 
be sutured, although this operation has 
never been performed up to the present time 
in a Case of non-penetrating injury. The pa- 
tient should be continuously watched for 
signs of acute compression so that the op- 
eration can be performed before the hc-irt 
permanently stops I have described the 
method of appljing free graft of pericardium 
or fascia latn to reinforce the contusion for 


surviving the second week Delaying hemor- 
rhage may occur, and when it does, the 
treatment is operative. Pericardia! effusion 
may appear and can be aspirated. Up to the 
present, surgical aid has been given to only 
two patients, one was treated by Mansell 
Moullin for the removal of bloody fluid from 
the pericardium and the other patient I op- 
erate on for ventricular fibrillation, which 
occurred as a terminal development. This 
patient had a mural thrombus in each ven- 
tricle. 

Other forms of non-penetrating trauma to 
the heart occur. The heart may to.ir away 
from the aorta when the body falls from a 
high building Compression of the legs and 
abdomen may drive the blood forcibly into 
the heart and rupture the right auricle. This 
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occurs in ca\e-m accidents Straining may 
rupture an auricle Indeed an auricle can 
rupture sponlaneouslv Direct trauma to the 
chest maj rupture the heart, an\ of the 
\al\es or a papillar\ muscle I saw one pa 
tient whose \entricles were strangulated 
through an opening in the parietal pen 
cardium Some of these conditions can be 
treated b\ operation 

Certain injuries to the upper portion of 
the abdomen such as those produced when 
a wheel passes o\er the bodj or when a 
horse rolls on the bodj result in rupture of 
the diaphragm and eireulatora shock In 
these cases the shock has alwa\s been as 
cribed to rupture of the diaphragm but this 



of movement disappears Each of thcat 
means death unless a coordinated contrac- 
tion IS restored to the heart In the vast 
majority of cases attempts at restoration 
are futile A mjocarduim poisoneil bv bac 
tcrial toxins or weakened bv chronic disean 
cannot be made to function but a patient 
whose heart stops suddenlj sometimes cm 
be saved for instance a patient who«e heart 
stops suddenlv in the operating room as a 
result of anesthesia hemorrhage, respiratorv 
paraljsis, status Ivmphalicus electrocution 
from cauterv vagus inhibition pneumo- 
thorax asphvxia or cardiac trauma 
The first requirement in restoration of the 
heart beat is aeration of the lungs Succe‘'s 
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n injury will Isecome a classic Ivpe aiwij's to ^ 8Ssona\«4 ac.’i 
CDDlusion ot ih* heart • 


IS a fallacious idea Tearing of the dia 
phragm does not produce circulatorv shock 
The cause of the shock is the accompanving 
contusion of the heart Tlie presence of car 
diac contusion should be taken into consid 
eration in deciding on the treatment to be 
given the diaphragmatic ruptUro Venlncu 
lar fibrillation is a threat to an earJv ill 
planned operation on the diaphragm 

RESTORATION OF THE HE.\RT BEAT 

TiMien the pumping action of the heart 
ceases and the arterial pressure disappears 
the ventricles either come to .a complete 
standstill or go into incoordmated fibrillarv 
twitchmgs for a while before everv vestige 


IS impossible if the myocardium is cvanolic 
Also the brain cannot tolerate anosertiii 
Aeration of the lungs is carried out cither bv 
forcing air and owgen into an intralracliM 
lube or by mechanical compression of Ihf 
chest Intratracheal insufflation i» more e' 
fective and should be used whenever po« 
sible The patient must be kept warm 
Ventricular Standstill — One cubic wnti 
meter of 1 to 1,000 solution of epinephrine 
diluted wrilh a few cubic cenlimelcr> n 
saline solution is injected into the left 'f'” 
tricle or cardiac nni«cle through tbe c es 
wall Massage is earned out through ' 
chest wall If the heart does not begin 
*B«k JAAIA lOi 
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pulsate almost immediately, the chest is 
opened and the heart is directly massaged 
fort.v to dftj times per minute. Aeration 
through an intratracheal tube is being gi\cn 
at the same time. If the heart docs not start, 
a similar quantity of epinephrine is dripped 
on the surface of the heart or is injected 
into the right \enlncular easily. Massage is 
continued. Too much epinephrine will throw 
the \cntriclcs into fibrillation. Manual mas- 
sage shouhl be conlinui.d because it can keep 
all the lissue> \ i ible and the beat can be re- 
stored if the muscle has not been irreparably 
d.anugcd 

Ycntricular Fibrillation.*” ** — If the 
\inlriclos fibrillate, restoration of the coor- 
dinated beat is impossible until the fibrillary 


001 

will send the ventricles into fibrillation, but 
it is difficult to cause fibrillation after pro- 
caine or metycaine has been used. It is need- 
less to saj' that perfect aeration of the lungs 
is given throughout the entire procedure. 
The human heart uas defibrillaled for the 
first time on Dec. 7, 1938. 

TUMORS or THE HEART AND 
rEKICARDIUM 

The heart, like other organs m tlie bodj, 
maj be the scat of tumor formation, but 
this occurs rarely. Most of these tumors are 
metastatic, but a few are benign and oper- 
able In one of our cases an mtrapericardial 
dermoid produced pressure upon the right 
side of the heart, and it was completely and 



V ^ . 



t; 


rig 505-~BenIgii tumor of the left Mrutncular nail succeasfullj removed at operation 


niosements disappear. This is accomplished 
by the use of procaine or metycaine on the 
heart. Two cubic centimeters of 5 per cent 
solution of procaine is dripped on the sur- 
face of the heart or injtclcd into the right 
tentricular cavity. Massage is carritd out 
continuously to maintain the circulation and 
to prevent dilatation of the heart. Success 
cannot be achlc^cd if the heart is dilated. 
T«o large electrodes arc placed on the \en~ 
tricles, and an alternating current of 1 to 1 5 
amperes is sent through the heart for one- 
half to about t\\o seconds. This sends nil 
the fibers into contraction at the same time, 
and uniform relavation follows The heart is 
then at a standstill. Massage and epineph- 
rine are used ne\t. Too much epinephrine 


successfully removed. Figure 505 shows a 
tumor in the wall of the left ventricle, which 
produced pain and dyspnea and which was 
conipltlcly and successfully’ removed It had 
a calcifiwl shell which contained jmlty-hke 
material rich in fat. The patient was relieved 
of his symptoms. 

PATENT DUCTUS ARTERIOSUS 
The ductus .arteriosus is an csNcnlJ.il p.art 
of the circulation in fetal life. Its function is 
lost after birth, and normally the duct be- 
comes obliterated. Obliteration is complete 
in 95 per cent of children at the age of 
tweUe weeks and in 98 8 per cent at the 
age of one year.*- Blood passes through this 
structure as long ns it remains patent, be- 
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cause normallv a differential pressure crisis \entricle It is obvious that this leak «houl(l 
between the aorta and the pulmonarv arltrs affect the health of the patient A small per 
(Fig 500) As long as the pre sure in the centage of the patients tolerate the leak 

aorta is greater than the pressure m the pul quite well but it is a constant dram ujKin 

monarv arterv the flow is from the aorta the cirtiilalion It is a factor m the develop 

into the piilmonarv arterv Cvaiiosis there ment of endocarditis endarteritis heart fail 



Te 306 — A D ogram of circulation shonine tl e *tort «mi t ®f blr>od Ihrouj-h lie patci l 1 elii» *rlmM 0 « B 
I cart of a tl rce day old cl W illustmt ng patent ductus orler osus (IToIman and Bnk ) 

fore IS not present ^\hon the left ventricle ure and ptilmonarj infections These com 
fails the flow mav be reversed andcvanosis plications arc the cause of death in ilnio I 
mav appear 80 per cent of the cases” 

The ejection of blood from the aorta Diagnosis — V correct diagnosis can be 
through the ductus into the pulmonarv ar made in almost everv case oakness short 
terj IS forceful and produces a vibration or ness of breath and fatigue on exertion are 
thrill similar to that of an arteriovenous the UMial svmptoms The patient niav U nn 



Fie 507 — Phonocard opram and electrocard oj^n (lead 2) of a patient with patent tuclu< artenn*'!* 
murmur during both rislol a 1 d ostolc alv) d sappeanmee of the murmur after ligat ® of tie I dus 


fistula The alterations in the plivsiologv of derdevclopcd and undcrnouri bed Cvonosi 
the circulation are preciselv similar to lho«e is not present as long as the heart is com 
prodticcil bv an interventricular leak and pensafcci The patient ma> be subject to ii^ 
consist of an increase in the circulating quenl pulmonarv infections 
blood volume a lowering of the diastolic ar The thrill and the murmur are llie mos 
tcnal pre*. tire and dilatation and hvper important diagnostic aids The thrill i* pf® 

Irophv of the heart especiallv of the left diiced bv the leak and is felt in the eccon 
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or third intercostal &pacc to the left of the 
bternum. The patient or the mother may be 
n«are of a nol'c in the chc't. The thrill may 
be conlimious, uilh ncccntimllon diirini; 
either systole or diastole. The Tmirinijr is 
loud and machinc'likc and is systolic anil 
dinslolic (Fig. 507) . Evcrcise ma> lie neces- 
sary to bring out the diaalolic component. 
The murmur is loudest in the region of the 
thrill nnd may bo faintly heard o\cr the 
npe\. It may also be heard in the neck nnd 
bclucen the «capulac. The sjstolie arterial 
prc«sure is normal, while the diastolic ar- 


are cut across, and the pleural and medias- 
tinal casities arc opened ^Icchaiilcal res- 
piration should be Used during the opera- 
tion.*'’ Figure 50S indicates the anatomical 
structures cntounlcrcd in the operation. 
Recently the operation has been applied 
to patients with bacterial endarteritis One 
of these patients was cured of the blood 
Stream infection after the operation.** In 
the presence of endarteritis there is an extra 
hazard to the operation, consisting of a 
greater likelihood of tearing either the aorta 
or pulmonarj arlcrs or the duct 





I’tg 508. — Polcnl ductus nrlcnvsus Ii»sct «!n>ws ibe slnsrliinr licnl«l with Uj>c Hi-current laryngeal. %agu' 
amt |>hm»c nertes are cbonn 

terial pressure is less than normal. The pulse 
pressure is incrcascil. The heart may not 
be enlarged. 

Treatment. — The treatment of this con- 
dition consists of ligation of the ductus 
whtneser possible.** In some eases the open- 
ing consists of a fistula between the aorta 
and the pulmonarj artery, and closure of 
the fistula by a ligature U technically im- 
possible. If the duct can be isolated without 
too much risk in the <?lsscction. it should be 
ligated with tape. The approach is through 
an incision between the second and third 
ribs. The second nnd third costa! cartiknges 


Canliologists do not agree concerning the 
indications for operation in this condition, 
but it seems to me that there is little room 
for argument. The duct should be ligated in 
cscry condition if this can be safely done. 
With good mechanical respiration the haz- 
ard of the operation should be lery slight.*® 

ESTAHLISiniENT OF A NEW BLOOD 
SUPPLY TO THE HEABT BY 
OPERATION 

Anatnmicat and Experimental Considerations. 

The circuiation in ibe Leart muscle can be allcred 

bv operatnc melbods. and these altcralions ran pro- 
tect the bcirl ngiinst the ravages of coronary artery 
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disease Protection against coronary artcrv occlusion 
cart be gi\en in two wais (I) bi the estabtishment 
of an extracoronaiy vascular bed aod (?) the es 
lablishment of communications betnecn the three 
major coronarv artenes The ertracoronary \a4cular 
bed is produce*? bi grafting sascularised tissues upon 
the surface of the heart The tissues available for 
grafting are panetal pencanhum mediastinal fat skel- 
etal muscle from the chest wall and nmenliim brou^l 
up through an opening in the diaphragm Communi- 
cations between the coronari arteries and the arteries 
of the grafts have been demonstrated Li espenment 
Tins grafting operation is ma*!e possible because the 
heart has a free snrface on which grafts can be placed 
The production of intercoronan communications has 
been demonstrated by expenmenl Tliey can be pro- 
duced b\ two methods one of these being oeclusiou 
of a coronary arterv If one of the major arteries is 
o<x;iuded and if the animal survises the occlusion then 
Uie three major arteries become anastomosed A retro- 
grade flow develops into the occluded artery from the 
other arteries and after a period of weeks or months 
a good bl'Kxl flow is produced to (hat part of the 
mvocardium that was supplied hi the occluded vessel 
It IS obvious that this stimulus to the development 
of inlercoronarv communications cannot be utifire*! as 
a therapeutic measure However nature does utilise 
it in the presence of coronary artery dises«e As cor- 
onary sclerosis develops in the human heart inter 
coTonarv communications develop and protect the 
heart against the disease In many instances the im 
proved circulation is such that death is averted until 
two or more of the major vessels become occluded** 
Indirecllv it can he shown that this stimulus can be 
utilised b) operative methwls There are two *le«truc- 
live factors which appear as a major coronary artery 
becomes occlo*leil One of the»c is an increase in the 
UTitabintv of the anoxemic musdc so that the ven 
tncles lose their coordinated rhsthm and go into flbni- 
lation Tins is fatal The other factor produced by 
occlusion IS dralh of mvocardium from lack of oxvgen 
■Muscle deprived of its blood siipplv is changed to scar 
tissue and this altcralion is irreversible Doth of these 
destructive factors can be held m abevaoce l»\ a rela 
tivelv small amount of blood snppl ed to the occluded 
arterv If the heart can survive the crisis produced bv 
occlusion so thst ventricular fibrillation does not 
appear and the myocardium does not die then repara 
tion IS possible The occlusive stimulus has time to 
express itself The circulation improves an<j these 
Ihriatemag factors disappear The coronary arirnes are 
now joined together This relativelv «mail amount of 
blooil required In keep the mu'cle viable and to pre- 
vent (ihnilalion can Iw given to the occluded arteiy 
b\ ojwralive methfHls 

The otl er melho*! bv which inlercotonsrv communi- 
cations con be produced is bv means of inflammatioii 
This IS a surpeal method The inflammatorv agent 
ran be either chemical or phvsical A special studs of 
this subject has been cnme*l out ** and it bus been 
found that calcium anl magnesium siPcste applied to 
the surface of the heart 10 Small quantities produces 
the most favorable remit Mans chemical agents piu- 
duce A severe reaction and are dangerous It has 
been found (hat abravion of the surface of the heart 


without the use of chemical irritants or grafts opens 
up intercoronarv channels Abrasion alone can reduce 
the mortalitv producetl bv cnninarv artery oeduswn 
and it also can reduce or entirely prevent the fornia 
Iwn of an infarct after a major coronary arlcrj Las 
been ligated 

Tlie presence of a common ooronarv iietl afTords pro- 
tection to the heart in llie presence of mmnarv artef»- 
sclerosis Conversely, the absence of such romtnunici 
tions makes the heart vulnerable to occlusions The 
communications between eoronarv artencs vary m df 
ferent normal hearts In some thev are practicallv 
absent in others communications are present but they 
are never very pronouneed 

The Beck Operation for Coronary Artery 
Disease — This operation was devised for the purpose 
of improving the circulation to the heart muscle Crafts 
were plarol upon the heart the surface of the heart 
was abraded and powdered beef hone was plamf 
upon the ahrvded surface to produce an inflammatory 
reaction The tissues use*! for grafting purposes con 
sisted of pnnelal pencnrdlum rnnhastinsl fat and skd 
etal muscle from llie chest wall Tins operation was 
performed on a group of Ihirtv patients ** The results 
in general have been favorable and in s*>me of the 
cases have been almost increihlly henelinal tlthiosh 
all of the patients vverc JolalK incapucitaie*! hcfo*e 
operation many of them were able to return to wtuk 
after operation 

Certain premises shoulrl he tiome in mind in refe^ 
ence to this operation The operation does not eradi- 
cate the disrave on I complete evirt vv TiOt to lie e* 
pecte*! One must think in terms of improveineet 
rather thvn of cure One must accept the conelimon 
that a scar id the mvocardium remains a sear it ttP 
not be changed bock to mvocardium It w to be e* 
pected abo that certain patients mav not appear ta 
be helped bv (he opcralioti because tie ileStnictiT* 
process of the disco'C mav he more rapid llaa the 
reconstructive process following the operation Mso 
in one Iv 7 >e of disevse the lieiiefit from the operalicii 
mav not 1>e verv great Tins is the Iviie in which sH 
the major eoronarv artenes undergo a similar dcff^ 
of occlusion In this tvpe of disease the annsemia 
of the heart muscle is gcneralire*! and the requircmrnl 
for cure consists of an ouIskIc blood supply of hirg* 
projiortions The blood vessels in the grafts are Urge 
enough to be easilv seen in clcareil specimens Mhelhet 
thev can beimme a complete and adcfpiate subsl't** 
twn for the eoronarv arteries remains to 1« delrnnui'd- 
but this IS an almost unreasonable cxi>ecl-slion I| 

15 implied that the greatest benefit is to he erpfctcJ 
in th^ cases in which t*>cali7^1 anovemia is prr^h 

After doing the operation on a study gmup thirty 
patients it was decided not to do it on a *d 
paitjcnts until more data were obtained 'iix 'ears hav* 
elapsed since the last operabon was done 
we have taken up the opention again it ’'i** 
lesleil and the results measure*! If tl c*e prrhminyy 
tests are satisfactory the operation trill he retdr f 
application , 

We aserl omentum in some of our carlv evpenn^ 
carried out in 193® and we vrere able to demon' n 
anastomosirs m these grafts Me have riot u»" 
procedure on patients hut CSliaoghnessv lias oi'C' 
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wilh benefoal results** ha\c not usrtl it on pi« 
litiiK bccfliwc of tlie ilnnger of opening tfie diapbragm 
'Kitli rtsuUing complications in\ot\tn(, tbe alxlotnuisl 
viscera ** 

OTHER CARDIAC OPERATIONS 
Angina pccloris Ins been treated bj. cer- 
vical sjmpathcctomy, bj injection of alcobol 
into the ganglia of the thoracic sMupilhctic 
s\slcni and by complete tlijroidectomj 
Ccr\ica! sympathcclom\ has not pi\en en- 
cownging results Total thj-roidectoniy has 
bttn rccommendetl, but a fiinl statement 
regarding it cannot be gnen at prtsent-* 
Tlipse procedures treat the sjmptom of pain 
rnllier than the disease 
Sc\enl attempts ba\c been earned out to 
rchcNc mitral stenosis by incision of the 
stenosed ring or by rcinoi al of a segment 
of the \nhc-'' Stenoses of other saUcs 
(aortic and pulmonic) lm\c been operated 
on, these ojnmtions on cardiac salves arc 
still in the experimental stage 
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MEDIASTIN-VL EMPHYSEMA 

Tension einpJijscma (presence of atr) of 
the mediastinum 13 particularlj important 
becau'^e it threatens life md demands enner 
genc> treatment As the pressure rises the 
great \eins are collapsed and the return of 
blood to the right heart is so compromised 
that death from circulalor\ failure may on 
sue in a few minutes The superficial aeins 
become engorged the pulse becomes rapid 
and soft and the blood pres 5 iire falls stead 
ilj Saucrbruch belies es that se\cre em 
jilusema originating m the diest wall maj 
in\ade the mediastinum and produce the 
same effects 

Treatment —Most cases of traumatic 
emphjsema require no treatment The open 
mg through uhicli the air ts escaping closes 
spontaneouslv and the air m the tissues 
gradualJ\ absorbed In the mouth or 
phurvn^ either suture or packing of the 
a\ound is a feasible and logical procedure If 
the lnJU^^ has been to the lung a roent 
genogram should be taken to determine the 
nature of the injury and the presence or ab 
scnce of pneumothorax and of air in the me 
diastmum If ribs haie been broken or if 
the chest uall has been penetrated and 
pneumothorax exists there is reason to be 
lle^e that the air is escaping through the 
parietal pleura In such cases a tight thoracic 
swathe ma\ pre\enl further leakage and 
aspiration of the pleural caMtj cither at 
intenals or bi continuous suction through 
a needle is indicated both to rcliese a rising 
intrapleural pressure and to present further 
spread of the emphj sema Because the col 
lapse of the lung fa'ors the closure and 
healing of the wound aspiration should be 
done guardedh and onlv on the indications 
of severe emphjsema or increasing dyspnea 
Expectant treatment is often the best 

If there is reason to believe that there is 
invoUement of the mediastinum the pulse 
rate and blood pressure must be carefully 
watched A rising and weakening pulse and 
a falling blood pressure are indications for 
inmicdnte surgical intervenlion This is sim 


pie and safe aiming mcrch at relieving the 
pressure bv allowing the air to escape 
through incisions made close to the «ite of 
egress from the mediastinum The supra 
clavicular fossae posterior to the sterno 
mastoids and the suprasternal notch arc the 
locations of choice The incisions should bo 
earned through the plalvsma and the tis'sues 
pread bj blunt dissection to the level of 
the great vessels Air will escape rapidK at 
first and that which is at a distance from 
the incisions can be massaged toward them 
Constant or intermittent suction applied bv 
means of a vacuum cup attached to a sue 
tion apparatus is often ncccssarv The 
ivounds will permit the exit of air for from 
twelve to twentj four hours The tissue 
spaces then become blocked bv exudate and 
if Uie symptoms xccur new incisions must 
be made 

JmoMB R ITevd 
MEDIASTINITIS 

Definition — Mediastinitis is an infiam 
mation occurring within the middle space of 
the chest limited bv the spine behind the 
sternum in front and the pleura on cither 
side 

Anatomv — The mediastinum is a poten 
lial space of loose areolar li'^suc and while 
it IS divided into anterior middle posterior 
and inferior divisions these are arbitrary 
and are not separated by well defined fascial 
planes or other structures Ilencc there are 
no strict anatomical limitations of infection 
in the mediastinum However fascial planes 
mav direct infection from the neck to the 
anterior or the posterior mcchastmum The 
pretracheal space and the rctrov isccral space 
are the major pathways for infection from 
the neck to the thorax 

Etiology — There are three mam routes 
bv which infection reaches the mediastinum 
via ( 1 ) the lymphatics and ( 2 ) tlic fascial 
planes from the neck or (S) by direct cx 
tension from structures withm the merbas 
ttnum There is an abundant supply of 
lymphatics with drainage from the lungs 
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neck chest dnphragm and abdomen and 
suppurative Ijmphadenitis might be ex 
peeled to be the most common cause of 
mediastimtis whereas it is the least com 
mon The fascial planes of the neck extend 
into the mediastinum the prevortebral pro 
tracheal and middle cervical fasciae being 
continuous with the fascial lajers in the 
mediastinum Pus from a telropharvngeal 
abscess or cervical adenitis if allowed to 
progress maj rcadilv extend into the mcdi 
astinum Operations in the neck as for 
esophageal diverticulum have resulted m 
mcdiastinitis More benign conditions such 
as acute pharyngitis or larvngitis mav give 
rise to meiUastinitis usuallv bj vsrav of the 
Ijmphalics The esophagus trachea and 
bronchi all polenlialiv infected structures 
pass through the mediastinum and infection 
from these bj direct extension is relalivelj 
common Perforation of these structures by 
instruments foreign bodies ulceration or 
tumors IS not uncommon During World 
War I autopsies on patients with pneu 
monia and empvema showed 12 per cent 
with mediastimtis Ostcomvelitis of the sur 
rounding structures — the sternum ribs or 
vertebrae — also mav result in mediastmilis 
Pathologj — ^The most common infecting 
organism, is the streptococcus although a 
great vanetj of organisms have been dc 
scribed For clinical purposes two forms of 
infection mav be described (1) local sup 
puration or mediastinal abscess and (2) 
the diffuse form termed phlegmonous me- 
diastinitis The former more commonlv fol 
lows the direct extension or perforation of 
pus into the mcdiislinum vhile the phleg 
monous vanetv is more commonlv of Ivm 
phatic origin Owing to the loo'^e areolar 
tissue of the mediastinum there is usuallv 
no encapsulation as in al)sces«cs elsewhere 
and an abscess beginning m the posterior 
mediastinum mav extend through the mid 
die to the antenor mediastinum or vice 
versa Phlegmonous (non suppurative) me 
diastimtis frcqucnllv is accompanied bj 
bilateral suppurative plevmtis especiallv m 
the posterior mediastinum It is likelj that 
acute mediastinal Iv mphadcnitis is more fre- 
quent than IS commonlv recognized 

Diagnosis — It has been pointed out that 
the pathologic picture of media«tinilis 
varied conscquentlv the clinical manifesta 


lions arc seldom alike The signs and sjmp- 
toms usuallv described — chills fever pros 
tration severe toxemia and interference 
with the circulation — are the exception 
rather than the rule The fulminating Ijpe 
of the disease mav present this picture I ut 
more often the disease is slowlv progressive 
and not infreqiienth with remission Tin. 
signs and s\ mptoms must be interpreted m 
the light of possible involvement of anv of 
the structures passing through the media< 
tinum such as increased venous pressure 
respirators embarrassment dvspliagia oh 
slnictiOD of the thoracic duct or involve 
nient of the svmpathebc vagus or phrcnit 
nerves The diagnosis of an eatlj ca'^c of 
mediastimtis is difficult and maj be arrivctl 
at onU bj exclusion of pnmarv pulmonarv 
or cardiac disease The patient mav presiiil 
sj mptoms suggesting pneumonia but roint 
geno^mnis will fail to reveal evidence of 
such involvement and are usuallv likcwi c 
negative for medvastmal mvoUenvent How 
ever later thev mav reveal a widening of 
the mcdnstmiim or a globular sha low Lit 
cral films particiilarh of file superior mod 
astinum mav be helpful and a swallow of 
barium to otillme the esophagus is exlremelv 
useful Occasionallv a Hind level mav I 
demonstrated It should be emphasized llal 
posterior mediastimtis is frequenth aecom 
panied bv pleural effusion winch mav le 
bilateral The possibilitj of a foreign Ix) 1' 
in the esophagus or trachea should al o be 
kept in mind 

IVeatment — The treatment of m«fis 
timtis should be directed al the cause wl cn 
ever this is recof'niztd such as a forei''n 
bodv in the e«ophagus or a deep cervical ab 
sce«s These two factors alone account for 
more than half the ca'^es of mcdustinih 
When there i> localised pus in the raedea 
tinum drainage is cloarlv indicated How 
ever there is another group of ca'cs in 
which the clinical course signs and svrap 
toms indicate pus m the mcdia'fintini wliicb 
cannot be demonstrated but m which ^ 
ploratoTV operation vs indicated While tn<re 
are undoubtedh instances of mcdn'tm't'* 
with spontaneous recovers there arc mnnv 
more in which death ensues bccau'c of fai 
ure to dram pus which cannot be demo’' 
straled without operation , 

The •superior tnc(lia«tinuni down to 
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Ic'cl of the third thoncic ^e^tcb^‘^ maj be 
approached through the neck Therefore, m 
cases of aclinl or threatening mediaslinitis 
due to esophageal perforation or infections 
bilateral exposure of the ccrMcal portion of 
the esophagus for drainage and packing is 
indicated The posterior mcthastiiium <^11001(1 
be approached b\ resection of the poalerior 
portion of three or four ribs and careful 
separation of the pleura from the bodies of 
the sertebrae Evers effort should be made 
to keep the pleura intact but even if the 
pleura is opened it is less dangerous than 
midramed mediaslinitis ^\hen pus is in the 
anterior mediastinum a substernaf or para 
sltrnal approach mav be used The operative 
niortafifr is not as high as is frequentfv as 
sumed Prom one half to two thirds of the 
patients operated on ’survive whereas the 
rever«e is true when an operation is not 
performed 

Colonel Ashley W OtniTER'^oN 

TUJIORS AND CYSTS OP THE 
MEDIASTINUM 
DrRVOID C^STS 

In the hternlure the tirni <krmoi«l evst 
has come to include the epidermoid and 
dermoid evsts as well as tin. lu-.lo!ogicalIv 
more complicated teratomas of the mcdias 
liiium although from the standpoint of their 
patliologv, svmptomalologv and treatment 
the c t5'pes of tumors mav differ widelv 

Incidence — Allhouch uncommon inlra 
thoracic dermoid cjsts arc not nearlv so rare 
ns was formerlv supposed about 220 cases 
having been reported 

Etiologj and Pathology — ^These tumors 
are congenital and are thought to ari«e from 
ectodermal rests or misplacements of bran 
chiogcnic cells drawn into the thorax bv llu 
descent of the diaphragm and the heart 
Tliev are most frequentlv encountered in 
the superior and anterior mediastinum »n 
front of the great vessels and often King m 
eonlacl with the pericardium Thev mav oc 
casionalK be associated with other congen 
ilal anomalies such as spina bifida or cx 
slrophv of the bladder Thev are of slow 
growth and tisiialK remain quiescent for a 
mimbtr of vearsi rarelv giving rise to svrop 
toms before adohstcnce Trauma or intrn 
thoracic di'ca«c mav serve to call attention 


to tlieip presence or mav actuallv cause a 
more rapid growth 

Symptoms — Rarclv appearing before the 
agt of pubertv dvspnea pain and cough are 
the common svniptoms Tin. dvspnea ap 
ptars at fi^^t onij on cvcrtion but becomes 
progre<siv el> more troublesome and late in 
the course maj be paroxjsmal m nature 
The pain maj he dull or acute and is some- 
times referred to the shoulder or neck or 
down the arm Cough maj begin as a svmp 
tom of respiratorv infection and niaj fail to 
subside as the infection clears or it mav 
appear sj>ontancovislv Sputum is usuallv 
{(Caiitjjand confined to mucus occasionallv 
blood streaked unless the cjst ruptures into 
a bronchus iti wfucfi case the evst content 
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consisting of Imir and griimous material con 
lainnig desquamated epithelial celN mav be 
expectorated Svmptoms of vascular and 
neural compression mav also be present 
and pleural effusion occasionallj is seen 
Fever mav occur but is of low grade unless 
complicating infection is present 

Clinical Course — The cases of mlra 
thoracic dermoid cvsls have l»ccn divided 
into three groups on the basis of tlieir clmi 
cal course Usnallv the onset is insidious fol 
lowed bv the gradual progression of svmp 
toms Less frequentlv a verv stormv course 
mav follow an msidioiis onset the severe 
svmptoms being associattal with infection 
More rarclv still a stornu onset mav hi 
followeil bv attirnaling exacerbation and re- 
mission of svmptoms 

Unless tniitmcnt is instituted the enndi 
tion Msiialh ends falallv Thus in Aurotis 
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seau s series excluding 10 ci'es m which the 265 per cent and the cures onlj 15 per cent 


cjst was discovered at necropsy there were 
34 deaths in 34 untreated cases However 
patients maj live for a number of jears 
after the onset of symptoms 7 patients in 
Moms series died m less than one year 10 
died in from one to five years and 12 lived 
more than five years after the first s\mp 
toms referable to the condition 
physical Signs — ^Tbe phvsical signs vary 
considerably according to the size of the 
tumor and the presence or absence of com 
plications such as infection rupture of the 
evst etc On the whole signs of mediastinal 
compression are not common with di^rmotd 
evsts but with larger evsts the mediastinal 
structures mav be dislocated Occasionallv 
the evst mav rupture externallv giving rise 
to a sinus from which hair and other elc 
ments from the cyst mav be di<chatged 
Lagging or bulging of the thoracic wall may 
be evident on inspection and percussion 
mav reveal an area of dullness which may 
be taken for encapsulated fluid On au«culla 
tion breath sounds may be absent over the 
dull area while rales or modified breath 
sounds mav be heard elsewhere owing to 
bronchial compression 

In the xray picture a circular or oval 
shadow with a well defined margin is seen 
its lateral border extending out into the pu! 
monaty field but the medial border is al 
wavs connected with the mediastinum 
Lateral x rav p clures may be useful in 
demonstrating the location of the cyst m 
the anterior mediastinum The wall of the 
evst may cast a distinct shadow parlicu 
laxly if calcification is present If the cast 
has ruptured into a bronchus it mav col 
lap«e or a fluid level mav be demonstrable 
within the cyst Pleural effusion mav ob 
sciire the shadow of the evst which mil 
appear onlv after thoracentesis 
Treatment — In the case of a cyst which 
IS discovered accidentallv in the course of i 
routine examination of the chest and in the 
absence of anv symptoms the advisability 
of surgical intervention mav be open to 
question but when svmptoms and particu 
larlv those of pressure are evident treat 
ment should not be clehved Complete cr 
tirpation is the treatment of choice is in 76 
cases this was followed bv cure m 895 per 
cent with a 10 7 per cent mortalitv In sim 
pic drainage of the evst the mortalitv was 


while with partial resection the mortality 
was 16 6 per cent and the cures 41 per tent 

CILIATED EPITHELIAL (HSTS 
Simple evsts lined with ciliated epillicliuni 
have been found m the mediastinum anl 
their origin m the thvmus or m aberrant 
rests from the pharvngeal entoderm in con 
nection with the development of the e»opfi 
igus or air passages has been suggested 
Such cysts mav attain considerable ^ize anti 
commonlv arise near the tracheal bifurca 
tion or close to the lower portion of the 
esophagus 

C4STIC LYMPHANGIOMA 
A few reports of cvstic Ivmphangioma are 
to be found in the literature The«e have 
been found for the most part near the 
tracheal bifurcation or m connection with 
the pericardium Operation was attempted 
m Michaelis case because of severe pressure 
svmptoms but removal of the cyst wa« 
found to be impossible and the patient died 

ECHINOCOCCUS CYSTS 
Echinococcus evsts of the mediastinum 
are distinctlv rare Hare reported 8 and 
Hoffman 4 ca«es Hose s patient was sucec«s 
fullv operated on and cured after etci ion 
of the lining membrane of the cast and 
drainage 

TUMORS OF THE CON\rCTI\’E TISSUE 
These include the fibromas lipomas fihro 
leiomyomas xanthomas chondromas chon 
dromv'xomas ganglioneuromas and neuro 
fibromas 

Fibroma — ^Pure fibromas arc rarelv found 
in the mediastinum in most of the reported 
ca«cs these tumors contained other connec 
live tissue elements In size thev varv con 
siderabU and may become as large a< a 
child s head They are frequently adherent 
to the mediastinal structures or to the pleiin* 
or diaphragm Like fibromas elsewhere ihei 
vary in consistency and are well encap u 
lated 

The symptoms of fibroma are those com 
mon to other benign tumors and mav ^ 
present in varv mg degrees over a con u 
erable number of months or even 
Pam in the chest cough and dyspnea have 
been outstanding while hoarsenc** pain an 
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swellmg of the arm nntl disphtgn also 
Ii'i\c been noted 

Pkyvcal stgrts do not distinguish these 
from other medmstinnl tumors Ixicnlizcd 
duJlnesa md signs of bronchia] Aascniar or 
nciinl compression ha%e been the common 
findings The .x ns picture shows i clenrlj 
defined and circiimscrihed shadow extending 
into the pulmomra fields and blending with 
that of the mediastinum or heart 

Diar/norif — Positne diagnosis has been 
possible onlv at operation or necropsv The 
commoner benign tumors of the mcdiasti 
n»m such as dermoids lipomas or ganglio 
neuromas ha\c usiialU been suspected 

The prof7no«4 is e'?ccllcnt if operation is 
possible In a group of 3^ cases repoitctl in 
the literature 18 of the patients who were 
not operated on died while of the 14 sub 
3 Cttod to operation 13 rcco\ercd after re 
mosal of the tumor and 1 died 

Neurofibroma — The posterior medmsli 
niim IS sometimes the scat of a neurofibroma 
arising from the sheath of a thoracic spinal 
ncr\e The clinical picture is that of the 
ordinars fibroma but pain is an earlv and 
prominent sjmptom and tends to radiate 
along the cour«c of the mlcrcoslnl nerses 
■\Mien the liinior arises in the inters erlebral 
foramen it mas extend into the spinal canal 
ns svell as into the thorax gi\ mg rise to a so 
called hourglass tumor Such a tumor gises 
csidence of compression of the spinal cord 
and requires lammcctoms as well as tho 
racotoms for adequate remosal In the case 
<?/ a ireffftr/ffrfcwrr-r ans-e/rff /rewr Mier 
costal nerse some erosion of the rib imme 
diatels abosc and bclosv the site of origin 
of the tumor mas be csjdenl in the x nv 
picture ssliich otherwise simulates closels 
that of ordinary fibroma 

The treatment is surgical and the outlook 
good provided the operation is undertaken 
before the tumor has become too lai^e or 
has undergone malignant change Of 21 re 
ported ca«cs 4 ssere found at autopsj Op 
oration was performed m 17 cases with 5 
deaths (29 4 per cent) and 12 recoaencs 
(*■0 0 per cent) 

Ganglioneuroma — Although m «ome of 
the cases of ganglioneuroma the tumors 
ha^e been located oiiiside the chest — in the 
abdomen or neck about "0 lia\e been found 
in the posterior mediastinum springing 
from the thoracic sjmpalhetic ganglionic 


chain Thej aarv considerably in size and 
may be 15 cm in diameter They appear is 
firm lobulattd tumors the cut surKce of 
which IS gra\ and glistening Microscopically 
they are seen to be made up of reticular uel 
work containing groups of multipolar gang 
lion cells 

The symptoms are those of an intratho 
racic fibroma but when Horner s sMidroine 
appears earlv or is the initial symptom the 
diagnosis of ganglioneuroma should always 
be seriously considered 

Since this tv pc of tumor is in’sensitne to 
radiation it should be subjected to opera 
tion for it usuallv can be removed often 
this can bt done extrapleiirallv 



Fr ^10— Cangl oneuron a arsng from tit para 
'cHebn*! gangl on e chan Operalvc removal was 
c rc«sfuf 

— i/poinv mi'JAssfJJJVxe as 

rare onlv 42 such tumors involving the 
thorax having been reported m the litera 
lure Of these 40 arose m or at least in 
^oIved the mediastinum These tumors may 
conveniently be divided into three groups 
one group comprising about three fifths of 
the total number m which the tumor lies 
completely within the thorax another group 
m which mtrathoracic and cxlrallioracic 
portions of the tumor are connected by a 
narrow isthmus traversing a perforation m 
the thoracic wall and a third group in winch 
a mediastinal tumor extends upward into 
the neck 

Tliese tumors grow slowlv and may attain 
great size m one case (Leopold s) weigh 
mg 17y pounds and arc often slow in pro- 
ducing serious pressure svmploms 

■^^hIlc the presence in the x rav picture of 
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nn intrathoncic shadow of clearh de 
marcated oiitlitic with its central portion 
denser than its pcripherj should make one 
suspicious of lipoma the diagnosis has sel 
dom been made before operation or nec 
ropsy ^Vhen such a shadow is seen m the 
chest below an external tumor m the neck 
or presenting antenorlj and exhibiting the 
phasical characteristics of hpomatous tissue 
the diagnosis is definitely suggested 

Treatment — Of the 13 patients in whom 
external tumors were present 12 were sub 
]cctcd to operation and 1 died untreated 
of mediastinal compression Se\en of the pa 
tients operated on were cured while 5 died 
Of the 24 patients in whom the tumor was 
entirelv intrathoracic 10 died untreated 
while of the 8 patients who were subjected 
to operation 5 recovered after removal of 
the tumor and 3 died 
Chondroma Chondromjxoma Chon 
dromj xosarcoma — Prim ir\ cartilaginous 
tumors arising from the ribs and their car 
tilagcs from the sternum or from the \er 
tebnl column ma\ project into the mc<ha« 
tinum Of these tumors arising from the ribs 
and costal cartilages are bj far the most 
common Thev arc not in\asi\c unless ma 
lignant and indeed are usually well en 
capsulated and appear as circumscribed 
sharply demarcated often nodular tumors 
Thej vary in size and ma> be as large as a 
child s head Their consistency depends on 
whether the chief component is cartilage or 
the softer even semifluid mj-somalous tis 
sue ^Miile man\ of these tumors appear 
grossl} to be benign thev are prone to iin 
dergo malignant change Clinical and x rav 
c\ idcnces of metastases in the lung are often 
present in the later stages of the disease 
Syvi'ptoms — Clinically these tumors are 


more often seen m adults than in children 
Pam IS an earlj and often the onij sjnip 
tom its location character and seventy 1m: 
ing somewhat dependent on the site of the 
tumor An external mass maj bt noted bj 
the patient if the tumor involves the rbs 
and costal cartilages Cough and dvspnca 
are of later onset and commonly increase 
in seventv with the growth of the tumor 
Symptoms of mediastinal compression siif 
fusion of the face cyanosis vascular en 
gorgement hoarseness or dvsplngia or signs 
of pressure on the sympathetic trunk aUo 
may be present 

Physical signs max be meager at fir«t 
later signs of mediastinal or bronchial com 
pression and local bulging of the thorax ap 
pear Tin roentgenogram shows a circiim 
scribed shadow and its origin m the born 
thorax mav often be demonstrated 

Treatment — Surgical removal is the treat 
ment of choice and the results in general 
are quite satisfactory The operative root 
tality while decreasing is still fairlv liigli 
and manv of the patients hive recurrences 

Xanthoma — In the literature there an 
references to 5 cases of mediastinal tumor 
diagnosed on pathologic examination as 
xanthomas They are benign tumors anl 
amenable to operative removal The ficl w 
significant that in one of the reported cx^es 
bloody pleural effusion was present 

TUMOltS OF THE ^lEDlASTlNAL LYMPH 
NODES 

The mediastinal Ivmph nodes mav be tl e 
site of ongin of a vanetv of tumors as mb 
cated in the following classification modified 
from Ewing and based on the anatomical 
components of the nodes and the tumors 
arising from them 


OniTin Type Clvt al Typ* 

I Ljmptocyle L mpkonloma S mpic lymphonin 

° Rel culum cells Large round t perpt®* ® or Lvmphat c tynipl oma 

S Eodothelial cells nroplasa Lymplale leulvem a 

Endotbel at hypcrplas a Pscudoteulccm a 

mpl osarcoma (small cell) 
Mjelo d 1 ukem a 
Malignant prati loma 
Ilodgk n s d sea*e 
Large rell I. mpl osareoma 
Endol! el al 1 perplasia of * 
culous or other cl ron c lyioP 
a ten t s 
Endoll el oma 
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Lymphosarcoma. — Lymphosarcoma has 
been tlie commonest type of mediastinal 
tumor in all large series in tthich careful 
pathologic studies have been made. In Ho«s‘ 
scries of GO cases. 4t A\ere sarcomas, and of 
these 32 nere 1 1 inphosarcomas. 

OceAirring most frequently between the 
ages of thirty and fifty and predominantly 
(in ratio of 2 to 1) in males, lhe«e tumors 
evidenee no definite etiologic factors. 

Sj/Mptom ^ — The outstanding symptoms 
are pain, tumor or swelling and signs of mc- 
diaslin.ll compression. The order in xAhich 
the sarious symptoms appear mnj A’arj con- 
siderably. and any one may anlcd.»le the 
Olliers. Cough, cither dry or with meager ex- 
pectoration, and dvspnea on exertion may 
he (he initi.il sjmptoms ITcmoptysis is not 
uncommon, and low grade fe\cr. usuillj un- 
der 100* F. in the absence of compbcalions, 
is llie rule. 

The plit/»ical aignr depend to a great de- 
gree on the size and location of the lymph 
nodes and when present are those of com- 
pression of various modiistinal organs In 
addition, a swelling may be noted in the 
siipracJavicuhir fossae or at one Mde of the 
slomum. X-r.’iy pictures show widening of 
the mediastinal shadow and partuularly of 
the siipracanliac shadow, of varjing outline 
and character. 

Pleural c/Ttision occurs in about 50 per 
cent of the case®, and in some of these ta«es 
cliaracloristic cells may be found in cciiln- 
fiigcd sediment of fluid obtained bj tho- 
mecnlcsfs. 

If an enlarged node c.in be removed for 
histologic examination, the diagnosis is es- 
tablished; otherwise it must be made largely 
by exclusion. Benign lesions are less com- 
mon and slower growing, and they show lit- 
tle change after radiation; whereas cases of 
both lymphosarcoma and Hodgkin’s disease 
may be much benefited by x-rny treatment. 

The disease is uniformly fatal and pursues 
a rapid course, the average duration of life 
after the onset of symptoms being under 
one year Death may result from complic. 1 - 
tions such as pneumonia or from exhaustion, 
asphyxia or cardiac hiihire. 

Treatment is palliative at best, aflhougli 
temporary regression of the process, with 
considerable relief of symptoms, may ofteai 


be brought about by intensive use of deep 
x-r,*ij or radium therapy. 

Hodgkin’s Disease.— Hodgkin’s disease is 
of importance surgically chiefly from the 
standpoint of difTerential diagnosis, since it 
may cause man} symptoms which are al«o 
found in cases of other luedia'.tinal tumors. 



Hr 511 — I.ymi’liiKttrc'nma nf lh« niedinsttnal cenical 
uiil axitlnr; nodt$ before trefttment 



Fig 512— Sfimo case sliown in figure 5X1, Ihree 
months nfler mtensise x r/ty treatment slio'ving 
mxrkwt reduction in the sire of the mediastinal nodes 

Although certain prodromal sy’mptoms, 
such as itching or eczematous eruptions of 
the skin, may occur, enlargement of ly mph 
nodes is by far the commonest initial symp- 
tom, having been noted in 52 of 72 cases (72 
per cent) of Gower’s series, and tn 71 (80 
per cent) of Longcope’s 8G cases. Beginning 
usually’ in the cervical nodes, the disease 
may spread to the mcdiastmum or more 
rarely may’ be primary’ in the mediastinal 
nodes. 
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The enlarged mediastinal nodes may re 
mam discrete or may fuse into a more or less 
solid mass encircling the trachea bronchi or 
grealaessels In addition the lungs pleura 
pericardium cardiac muscle or lixcr maj be 
invaded The spleen is enlarged m about 30 
per cent of the cases 

Symptoms of mediastinal compression pro 
dominate vhen the nodes in this region are 
m\ol\ed Pain in the chest mav be retro 
sternal or referred to the shoulder or do«n 
the arm Cough maj be a prominent sjmp 
tom and djspnea and cvanosis are usually 
obser%ed Signs of vascular compression or 
of pressure on nme trunks may be en 
countered 

Diagnosis — 3Miilc the clinical and t ra\ 
pictures of progressive enlargement of the 
mediastinal nodes are quite characteristic 
the differential diagnosis of Hodgkin s dis 
ease and Ijmphosarcoma rests largely on the 
histologic findings m an excised node even 
with this aid it may be extremely difficult at 
times Fortunately however this differenti 
ation IS not entirelj necessarj from the 
therapeutic standpoint since both >ietd to 
a certain degree to x ray or radium treat 
ment In both there is a great tendenej to 
recurrence and while life mav be prolonged 
for as long as several vears cures are not 
effected 

Endothelioma —In rare cases tbe mctli 
astinal nodes may be the seat of a primarj 
endothelioma but more often these nodes 
are involved bv secondarv invasion of 
pleural endothelioma into the mediastinal 
structures The differential diagnosis from 
other tumors of the mediastinal nodes can 
be made onlj after microscopic examination 
cither of tissue or of the sediment of pleural 
effusion if it is present 

PRIMARY TUMORS OF THE THYMUS 

The thvmui mav occasionallj be the site 
of a benign tumor such as a cyst cvstic 
IjTnpbangioma lipoma or the \ ery rare con 
genital mv\oma but in nearly all ca«cs the 
primarv thv mic tumor has been malignant 
The neoplasm maj originate either m tbe 
Ivmphoid or in the reticulum cells giving a 
histologic picture resembling on the one 
hand I3 mphosarcoma and on the other car 
cinoma Howev er because of the confusion 
which still exists as to the exact origin of the 


different elements of the thjmus recent 
writers have urged the inclusion of nil pri 
marj malignant tumors of the thjmus un 
der the term thjmoma 
About 100 such tumors are reported m the 
literature classified variously as Ijmpho 
sarcoma carcinoma and sarcoma Of these 
about 75 per cent have been diagnosed as 
Iv mphosarcoma 

The symptoms are those of progressive 
mediastinal compression and in addition 
pleural effusion fever loss of weigh 
cachexia and anemia may be present The 
tumor grows rapidiv and causes death in a 
relativelv short time A number have been 
associated with mv asthenia gravis (See sec- 
tion on Abnormalities of the Thymus) 
Diagnosis — ^Except for the recognition of 
a mediastinal mass in the region of the thv 
mus positive diagnosis can rarclj be made 
ante mortem 

Treatment — The best results have fol 
lowed intensive radiotherapv but its effects 
arc palliative at best In a few cases opera 
tion has been performed 

CARCINOMA OF THF MFDTASTINmi 
Under this term is included a miscellane- 
ous group of primarj and secondarj mabg 
nant tumors A priman tumor ari«es from 
the reticulum cells of the thv mus while a 
secondarv tumor is the result of extension 
from a primary carcinoma of the lung tn 
chca bronchus breast or esophagus or of 
metastases from a more distant focus 
Although distinctlv less common a csr 
cinoma cannot be differentiated from a sar 
coma arising m the same structure It often 
reaches considerable size filling the anterior 
mediastinum and subsequcnllv surrounds 
the trachea bronchi nerves or esophagus 
and extends to the pericardium pleura and 
lung Metastases mav occur al«o in the 
pleura lung liver spleen kidncv andotler 
organs 

Symptoms — In general the svraptoms arc 
those of pressure on the various raediastinv 
organs and «omo writers have emphasze 
the comparative frequenej with which ih^f 
tumors are associated with carlv 
engoigement and swelling and edema of t e 
abdomen and extremities due to inio ve- 
ment of the azj gos v ein Serous or bloot v 
pleural effusion is fairlj common 
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The diagnosis of medin'stmal tumor is wsu 
ilh not difiicult but the diagnosis of cir 
tinoma deptnds on the n\nilabihl\ of su 
jitrficial nodes for biops\ 

IinoKcmculof the incduslimim from car 
cinomi of the brensl \)\ o\leusion m'i\ oc 
cur and m ctrtain eases an attempt at re 
mosal of the Ic'ion with the o\crUing ribs 
and sternum jnn\ be fiasible nllhough 
fairb prompt recurrence usunllv tabes phee 
■NMnlc careinomii of the csoplngus often 
irnohes tJic mednsliml nodo’< the occur 
rcncc of compression samptoms is rare 

Dit\rTT AN»nu> 
GfouCL J IlEmR 

THE ESOPHAGUS 
Knowledge concerning diseases and fnne 
lional disturbances of the esophagus has 
been dc\ eloped «lowl% This is due to tin. 
aagucnc«s of symptoms carU in the disease 
as well as to the macccssibilitj of tlie esoph 
ngus Usuallj «onie difTicultj in swallowing 
first attracts the patient s attention but be 
cause m the beginning this does not sen 
ousU interfere with the intake of food he 
adjusts himself to the difUcults rather than 
consult Ills phssician As a result the under 
Icing condition progresses until discomfort 
in the chest pain salualion eructation 
regurgitation of food or loss of weight alarm 
the patient sufilcicnllj to make liim seek 
medical advice 

On account of the deep positron of the 
esophagus in the chest where it is inacccs 
Slide to palpation ordmarv means of phvsi 
cal examination fail On clinical data alone 
the phvsiciui can usuallj onlj suspect an 
esophageal lesion The svmptom of dvs 
jiliagia alone however should arouse suspi 
cion and requires investigation with all 
known means 

PxperKnee has showm that it is unwise to 
illcmpt blind instnimcntal manipulahon 
The cooperation of specialists is iirgenth m 
dicated to establish the diagnosis posjlivel> 
The simplest examination is a rocntgeii 
examination with a contrast medium 
means of roenlgenographv one max studj 
the position size and shape of the esoph 
agiis ns well ns variations from the normal 
riuoroscoptc examination permits a studj 
of the function of the organ under normal 


and abnormal conditions and cmefluorog 
raph^ allows permanent records to be made 
of such function Bj these means a correct 
diagnosis can frcqucnllj be made 

In CISC the roentgen findings arc mconclu 
sivc consultation with a peroral endoscopist 
ts lud/cated for the purpose of performing 
esoplmgoscopv The addition of the esoph 
ago-»copc to llie armamentarium not onlj 
has aided in the diagnosis of esophageal Ic 
sionj, but has permitted local treatment and 
the taking of biopsv specimens 

The esophagus is subject to affections 
similar to those found in other organs of the 
bodi The age of the patient the historj of 
onset the sequence of the development of 
sinipto/ns and the «de af which ihc\ are 
exptncncccl max aid m determining what is 
the most likclx legion 

Anatomy— Tic wophagns is a soft tube 9 or 10 
to Its in ici lUl roTtiposnl of a tli ck o ter n iscular 
la er n sul mucous mat nmf a m iro s men brsne It 
irAcles from lie pi ary ns to the slomacl Tie upper 
end u ipiardcd by a eph ncter the cncop! nryn^eus 
thcl IS larffr-ly ierivel from tie infer or conslnelor 
»l Ic lie lorier enl las a simlir spl ncter wiere it 
I xsses tl Toush t1 c I apbmpn In ils course il presents 
Severn! miivlrrtons nhch must be cons dercl dirnji 
istrumcntal cxnmnnlon Tley may be responsble 
for rein t on of f re pi Ixxl es and are frequently U e 
a te of pnll ntof; processes Tl e esophapis perm ts of 
mnsdcmble I Intion I I is verr detente and mnv 
eas ly be ruplured by fore pn Ixid es or careless man pu 
latnn of nslninents For purposes of deserpton nnd 
on account of the d (Terences n sirpeal access 1 ! ly 
tie esophnjruA is usially dv led into an upper or 
ccmcal a middle or U oranc and a loner or abdore onl 
port on 

! hysioloRy — Dir c tie net of s attowing an 
act VC voluntary ronlrncl on of lie plarvn* and asso 
aalcil m scles of the floor of the mo ilh forces food 
downnarl \l the same I me n sUmuI s s set up 
wl cl relaxes tl e upper an ! lower spl ncters an I 
after this deglutton is eont n led ns an involintars 
act Tl c furll er pwape of flu ds s largely due to 
prav Is but for U e pnssapi of sol d food act ve pens 
taiss of lie esoi lagus plavs on important role 

The most common conditions requiring 
medical or surgiciJ attention are congenital 
malformations Iraiinn impaction of foreign 
bodies corrosion ulcers chronic granuloma 
cicnlricnl stenosis spastic conditions diver 
ticula varices and tumors 

COVGFNITXL MALFORAIATIONS 

Congenital deformations are rare ind of 
such s serious nature that most of the m 
fants succumb during the first dajs of life 
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Atresia of the esophagus with tracheoesoph 
age'll fistula comprises about three fourths 
of all esophageal malformations Infants af 
fected with such a condition usualK die 
from stanation or from aspiration into the 
lungs A few recent operative successes in 
dicate progress in the treatment of this dis 
order Congenital strictures mav \ leld to the 
passage of bougies but a gastrostomv may 
be necessarv to bridge over the earh period 
Congenital shortness of the esophagus with 
an intratlioracic stomach is an interesting 
condition which may be mistaken for stric- 
ture It is usualh not discovered until later 
in life either during a routine roentgeno 
graphic examination or because of svmp 
toms Appropriate treatment results in 
symptomatic relief 

TRAU^IA 

Injury to the esophagus bj external \io 
lence is usually associated with serious dam 
age to other viscera Trauma from vvilliin 
mav be due to an increase m intraesoph 
ageal pressure causing spontaneous rupture 
to the passage or impaction of a foreign body 
or to mstrumentat manipulation Since the 
passing of rigid instruments blindlv is 
avoided the number of serious injuries is 
small at the present time The passage of an 
esophagoscope is attended vnth a certain 
risk and great care is therefore neccssarv at 
all times In case perforation of the csopli 
agus IS suspected earh operation is indi 
cated The perforation ustnllv occurs just 
above the cncopharvmgeus muscle and the 
resulting spreading infection is therefore ac 
cessible from the neck Notable succes cs 
have attended early operative intervention 
combined with other appropriate measures 
such as rigid mouth hvgiene the Use of zinc 
peroxide and chemotherapy 

IMPACTION OF FOREIGN BODIES 

"Most swallowed foreign bodies pass 
through the esophagus without difficulty 
I arge or irreguhrlv shaped bodies however 
may become impacted at one of the normal 
anatomical narrowings (Fig 513) or at a 
pre existing slight stricture while sharp ob 
jects such as safetv pins mav be caught in 
the mucous membrane at any point Incar 
cention of a foreign bodv at once leads to 
complications such as acute obstruction in 


flammation edema spasm of the sphincter 
and secondarily periesophagilts mednstin 
Ills empvema etc (1 ig 514) Oni should 
therefore consider every patient with an im 
pacted foreign bodv to be in grave danger 
and should take immediate steps to give re 



Fig 513 — Coil icorwmlcl i tie upper i«rUon of 
the esopi agus of a child 

lief A rncntgcnogram is most valuable an I 
mav show the kind size shape and po«i 
lion of the object A negative finding in a 
suspicious case i« not concliisiv e and must he 
followcil b\ esophagoscopv One shotiM Ic 
prepared not onlv to make a diagnosis tut 



P's sn — Small 0 { n sifet> i n Ihe lo*er 
agus of a cl ft Tie ponl of the pin la I perfoi^^ 
the esopi ngus an I pleura and pro<!u "ed empyem# 
the Rgl t a de 

to remove the offending substance 
skill mo t foreign bodies can le rciito'™ 
through the csoplns'o«cope If fl e ol jeet i 
lai^e and silinled near or in the canha it i 
at limes advisable to remove it from W®’* 
through the stomach E«ophigoloniv 
rarch indicated 
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COHROSION 

Corrosion of tlie csophngiis is ciused bj 
Iht ingestion of strong alkalis acids or hoi 
flnuU I^finv patients die and m those who 
rcco\er stricture formation {le\clops The 
iraniedinte treatment consists m administer 
mg a ncutraliring antidote and combating 
pain and shock ns ncH os dch\<lrntion A 
gastrostomj ma\ be required In ordtr to 
coiiiitcrnct the tendency toward the forma 
tion of stricture the rclativoK early swal 
lotting of n silk thread is adusnbic This 
avoids complete stenosis of the esophagus 
and ma\ later be used for the passage of 
bouoies 

ULCERS 

There is no definite line of div tsion he 
tween ulcers of the esophagus and c«oph 
agilis because in man\ cases of esophagitis 
acute or subacute ulcers are present Ulccra 
tion maj result from a vanetv of causes 
such as stagnation of food m cardiospasm 
and stricture the passage of instruments or 
foreign bodies retention of feeding lubes and 
regurgitated acid gastric content Most of 
these lesions respond to local and dielnrv 
treatment but the socilltd chronic peptic 
ulcers maj lead to hemorrhage or perforation 

GRANULOMA 

Tuberculosis sjpltilui aclinomj costs and 
blastomjcosis of tlic esophagus art occasion 
alJv encountered Thev are usuaJh secondary 
to involscmeiit of other organs Thev do not 
produce distinctive subjective svmploms 
and the diagnosis is usually made m con 
nectiou ttitb biopsj specimens obtained from 
one of the lesions The treatment should be 
directed toward the general control of the 
disease aided In local applications or inci 
Sion when feasible 

CICATRICIAL STENOSIS 

Benign etnctiircs of the esophagus may 
be congenital or acquired Acquircrl stne 
tures nia\ follow trauma corrosion csoph 
agitis simple ulceration or chronic granu 
loma The svmptoras consist of dvsphagia 
and regurgitation of food The diagnosis is 
based on the historv of ingestion of a corro 
sue substance or of a preceding trauma B\ 
means of roentgen c’camination it is usually 
possible to difTercntiate between a benign 
and a malignant stricture In doubtful cases 


an esophagoscopic caammation is indicated 
Treatment consists m gradual dilation by 
means of bougies Thtv mav be passed from 
above or retrograde with the aid of a gas 
trostomv On account of the danger of per 
foration bougies should not be parsed 
blindiv but onU over a ptevioush swallowed 
silk thread 

SPASTIC CONDITIONS 

Spa«m maj occur m aiiv portion of the 
esophagus It IS the result of disturbance of 
the delicate balance between the parasv mpa 
thetic portion of the autonomic nervous 
svstcni and the sympathetic portion which 
routroi the phvsiologv and normal degluti 
lion There are two recognized clinical en 
lilies associated with spastic conditions of 
the esophagus One affects the upper portion 
and IS known as the Plummer Vinson svn 
drome The other affects the lower portion 
and IS best known under the name of cardio 
spasm The etiology is not clear but cm 
dence is accumulating to indicate that spas 
tic conditions are due to a neuromuscular 
dysfunction Recent investigations have iin 
earthed many facts which support the theory 
that nutritional and viiuiiiii deficiencies 
play an important role in the etiology (See 
section on Cardiospasm ) 

DIVERTICULA 

Diverticula are sac like dilatations which 
project from the wall of the esophagus 
Thev arc classified into pulsion and traction 
types but a combination of the two may 
occur Pulsion diverticula arc supposed to 
be due to pressure from ttitluii which gradu 
allv produces a hernia or bulge of mucosa 
and siibmucosa at weakened portions of the 
musculature or at tlie points of penetration 
of blood vessels Traction chvorticuli on 
lilt other hand as the name implies are sup 
posed to be due to a pull from without usu 
ally bv attached tuberculous mediastinal 
Ivmpb nodes Diverticula are most often en 
countered at the junction of the livpo- 
pliarjnx and esophagus about the middle of 
the esophagus and just abov e the diaphragm 

Pliaryngoesopliageal diverticula are the 
best known because of their frequenev and 
clinical importance Thev arise from the pos 
tenor pharvngea! wall just above the crico 
pliarvngeus musck and mav reach a large 
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size (Fig 515) The SMuptoms depend 
largeU on the size of the duerticulum and 
consist of difficuUj in swallowing and 
regurgitation of food There is also frequent 
cough from aspiration as well as loss of 
weight from nutritional disturbance The 
diagnosis is rcadilv made bv roentgen cs 
amination if the condition is suspected 
Surgical treatment consists of extirpation of 
the sac The operation ma\ be done m one 
or two stages Indnidiial opinion the ex 
penonce of the operator the size of the 
duerticulum and tlie general condition of 
the patient will determine the decision in 
fax or of a one or two stage procedure 
Supradiaphragmatic dnerlicula arc also 
usualU classed as pulsion ducrticula Thex 



JV -SI.’ — Lar^e cwjj! ^cal l»crlriduro iUW «ilh 
banum 

arc much less common than those arising at 
the junction of the pharxnv and esophagus 
The s\mploms simulate those prodiicc<I bx 
cardiospasm and max be rclicx^ bx mstru 
menial dilation of the cardia Opcratixc in 
terxcnlion is dangerous and is indicated m 
frequently Under consideration comes Irans 
thoracic extirpation of the sac or abdominal 
csopliagoga«trostomj 

Traction dixcrticula arc not uncommon 
Thex are usuallx small and situated at the 
anterior xxall of the esophagus in the neigh 
borliood of the biFurcition of the trachea 
Thex usuallx produce no sxmploms and arc 


sequentlx do not allow stagnation of food 
No surgical treatment is indicalcil for Inc 
lion dixcrticula as such It is onlx when 
acute suppuration takes place that a dram 
age operation max become necessary 

’V \Ricrs 

Esophageal varices arc a common cau^c 
of serious bleeding from the e'opliagus Thex 
arc usuallx encountered m cirrhosis of the 
fixer or other conditions which produce por 
tal hxpcrtension The best method of catab- 
lishmg the diagnosis of esophageal x antes 
IS bx roentgen visualization Vttempls have 
been made to treat the condition cither In 
a direct attack through the esophagoscope 
or bx surgical intervention through the ab- 
domcn Surgical diathcrmx has been applied 
through the esophagoscope and lateh 
esophageal xarices have been succcsxfiilb 
injected with a sclerosing solution The ol>- 
jccl of surgical intervention through the ah 
domen is to inlemipl the venous channels 
between tlie portal sxstem and the csoph 
ageal veins Ligation of the coronarv vein 
and the xasa brcxia of the spleen will or 
without spicncctomx max be effective 

TUMORS 

Demgn tumors of the esophagus are me 
and of little clinical interest Svniptoms are 
usuallx present only when the growth is 
large or when multiple tumors are present 
The diagnosis can be definitely established 
onlx bx means of esophagoscopx and biopsy 
Benign growths of the esophagus onlv rarcb 
require external operation with c«opha 
golorax Small tumors max be removed with 
biting forceps manipulated through the 
esophagoscope Pedunculated tumors mav 
be snared off Oecasionallv the cntu'c tumor 
max be destroxed by clcclrocaulirv or 
surgical dialherniv 

Sarcoma o] the esophagus is a rare le mn 
and m many of the reported cases there i< 
some doubt concerning the exact palholog' 
The Ircalmenl of sarcoma is idcnliea* 
that employ cd for carcinoma but to dale no 
case of sarcoma has been treated 
fuliv by radical operation IladioUcrsp 
max be emploxcd for palliation eqfvia 


discovered aecidcntallv during a routine for lxniplio«arcoma 
roentgen examination of the esophagus Carcinoma of the eso] hag^i^ 

Thex do not hav c a dependent sac and con disease According to different sai 
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esophngeal carcinoma constitutes from 4 to 
10 per cent of all m ilignanl growths It is a 
npulU fatal disease and !'» therefore one of 
the most important disorders of the csoph 
ngus Carcinoma maj occur at an\ lc\el 
The onset is insidious and for this reason 
medical aid is rnrcK sought until dysphagia 
Jins Iiecome manifest Eton then tins s\mp 
tom IS often not guon the necessary alien 
tion and the disease is allowed to progress 
until regurgilatioi) of food snliMtion pain 
and loss of weight occur All of these s\mp 
toms arc late manifestations and at least 
parti} exphm wlij surgical treatment of 
cancer of tht esophagus has not made more 
rapid progress 

Diagnosis — In experienced hands the 
diagnosis i« usualh easil} made hj means of 
roentgenograms which in a t\pical case show 
an irregular dcformit\ with 'light dilatation 
abo\e it (Eig SIO) Errors in diagnosis are 
cnsilj made howe'cr and it is therefore im 
jwrtant to perform a biops} 

Treatment — Carcinoma of the esophagus 
usualls comes under a surgeon s obsersalion 
when the disease is far advanced locall} and 
when as a result of malnutrition the patient 
has become emaciated and dehydrated 
hence the treatment of this condition m 
most instances is limited to palliative mcas 
ures These consist of general medical care 
the performance of gastrostomv dilation of 
the malignant stricture intubation electro 
coagulaljon and radiation thcrapv 

^ith the present state of our knowledge 
and with the t>pe of patient referreil to the 
surgeon onl} a small group of cartfiiHv se 
Iccled cases mav be considered for radical 
operation The pioneers in this field have 
established the fcasnulilv of the operation 
and rcIiahJe aulopsv reports on patients dv 
mg as the result of carcinoma of the c'oph 
agus have shown that at least 25 per cent 
have no demonstrable nietaslases This 
knowledge should encourage surgeons to iin 
dertake the operation Progress made during 
the lost ftw -vear' m anesthesia and chemo 
therapy has helped a great deal m the avoid 
ance of serious complications Improved pre 
operative and postoperative care have also 
been important factors Ever} case requires 
careful studv and adequate preparation with 
a \iew to iitihring all safeguards before the 
operation is undertaken Becau«e of various 


technical and plivsiologic problems encoun 
tered in operations on different portions of 
the esophagus it is best to consider treat 
ment of these different segments separately 

1 Carcinoma of the CmicaJ Portion of 
the Esophagna — The ksion maj be re 
moved from above At times the larjnx and 
phtrvitx must he sacrificed a reconstruction 
operation mav be considered later Gas 
trostoni} is usually advisable The operation 
15 a formidable ont and in v lew of the good 
results occasionallv reported from external 
radiation in cervical csopliageal carcinoma 
such treatment ma} be preferable 

2 Carcinoma of the Thoracic Portion of 
the Esophagna — Cancer of the middle por 



Fg SIO— T>pi<.al carcinoma of lie 1o ec esophagus 
(honing irregular oulf ne of ll e obstruct ve les on 

tion IS tcchnicallv the most difficult and 
dangerous to remove During the last few 
Tears the operation has been successful!} 
performed with increasing frcqucnc} b} 
surgeons in all parts of the world Slost often 
the transpleural method described bv Torek 
IS eraplovcd After prcliminar} gastrostomv 
the thorax is opened wide along the sevcnlJi 
intercostal space The esophagus is divided 
below the tumor and the lower end is in 
\aginated into the stomach The upper por 
tion of tl e esophagus with the tumor ls then 
tompletcl} freed and brought out at the 
neck After removal of the involved segment 
the upper esophageal stump is drawn throtfgh 
a limnei beneath the skm to form an esoph 
agostomv B} means of a rubber c-Jophagos 
the esophagostomv and the gastrostomy arc 
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tlicn conncclc<l to permit swallowing (Fig 
517) A ricon^tniclion opcnlion max he 
considered htcr 

S CwrciMoina of the loner Portion of the 
Ftophague and the Cardia — B<caH«e of the 
po««il)ilitj of restoring normal function op 
(rations for carcinoma of the to«cr portion 
of the esophagus arc more fasoraWc than 
tho«t for canctr situatial at a higher lead 
Depending on its latltnt the le<ion ma\ he 
approached thmtigh the ahilotnen through 
the thorax or h\ a combinid alKlonitno 
IhoraciL incision In \ieu of the iincirtninta 
concerning the upward extension of the 
growth the transpleural route is usiialK 
prtferahk The incision is made along an in 
tcrcoslal spici or through tin Inal of the 
iighth or ninth left rib The diaphragm is 
split and the np[Kr end of till stomach the 
enrdia and lower |>orlion of the esophagus 
Is inobilizrtl After resection of the tumor 
luaring ana the stoniaih is do cil and the 
fundus IS drawn up into the thorax and 
fastened Wliind the t«ophagcnl stump The 
tatter IS then miplinted into the fundus 
iisiialh with the aid of two rows of intcr- 
nipled silh sutures Dirixl contiinittv of the 
alimenlan canal is thus n-establish«l It 
has been found that b\ nder[iiite mobilizv 
tion of the stomach tlu fundus can be 
brought fairh high within the thorax and 


the establishment of a «afe nnd sati*faclorr 
esophngogastroslonn permilteil Application 
of this procedure has therefort been ex 
tended to include some eases in which the 
Torek operation was formcrh dccmwl nee 
essarj 

Ofierattie finite progress is 

being made in the surgical Irtatmcnl of 
emoma of the esophagus Numerous success 
fid eases hasc been rciwrtcd sinf,h or m 
siimll groups m llie American as will as in 
the Fiiropcan literature nnd Ihci hold out 
the Iiopt that this dreided ihsense is gradti 
a!l> l>cing conquered 
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CAIIDIOSPASM (ACHALASIA) 


Plumtrer US Tie \alie of n ^Ik T1 re^d as a 
GmJe in Fwjhajjeal Trc)i qie ^urg C tec te 
out IQSin 1010 

w T V Comb nf«l One ^lace Clo<e»l Metlod 
for the Tfcalfrcflt of Ifnnnpeaf D(«erlietta ^urg 
Cjn i? t 01*1 1038 

Torek b Tic t'rst SurrtTwful C«-«c of lleseet on of 
the Tfomre J* rtton of tic Orv phapi* for Car* 
nnoma S rg Cjnee L OUt Jfflll 1013 
Tu krr C tinctures of the l^phagnt Ijif\'n'^v;<»pe 
4ff’0 lOSf 

\ son P 1 The I) no r>« i an 1 Treat nent of Dis 
rases of U e bjwpbogu* SpnnjjT el 1 lU^ Ckartes C 
Tlonas Puflsler 1010 

CARDIOSPASM (ACHAT ASIA) 
Tihopithic tlihtation of thi csopTiaf^iis 
nillioiil anatomic slono’iis more commonly 
<lcst]jnat«l ns cnrdio‘ipn‘stn is 'ccoiul m fre 
qiiinc\ to cnrcinoma in producing s>mptoms 
of csoplingcil obstniclion 
It IS n condition in nnIucIi there is n con 
stant ‘‘jn^lic conlrnction of the cardme por 
lion of the osophngus without anatomic 
Rlcno i« hut with more or less dihtntion of 
the csopingus nhoNc the point of ohslruc 
tion The cartlirnl sMiiptoins of the disease 
nrt r|jgaslfjt. fwin d^sf)hflgn and regiirgi 
talion rrtqucnllv such pulinonar\ s\mp 
toms ns cough expectoration fc>er and 
n'*tlinntic «ti7urt8 result from aspiration of 
portions of tlie content of the tsofhngus or 
from pressure of the c«ophag»s filled ujlh 
fi>od 

The cliologj of the disease is not known 
1 ul a disturbance m the ncr^c muscle mcch 
nnistn of the esophagus and cardn is the 
inf>fl hkc}t enw^e The dwetse ma} }wgm 
citlur praduallj or suddenly and it mas oc 
cur at ans time of life It is questionable 
whether contraction at the cardia obstrsed 
m infants a few dajs old represents true 
earthosjasm although authentic ciscs of 
card ospism lia\c been seen in children two 
\cars of age There arc shghlU more males 
than females afTeclc<l with the disease 
Cardiospism is not a neurosis and per 
sons with a nervous temperament arc no 
more susceptible to the disease than those 
of u phlegmatic l\pc It seems lint the dis 
ease is pnmarj m the majont\ of instances 
although one occasionalh observes as«oci 
lied h s ons in tlie appendix stomach or gall 
bladder Mhen such a lesion is obsened m 
nssocialion with cardiospasm it should be 
considered merelj as coexistent elimination 
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of intrn abdominal disease rarcK affords rt 
lief from the sjmptoms associated with 
cardiospasm 

Btttttcn 60 and 70 per cent of siifl'ercrs 
from cardiospasm experience some degree of 
epigastric pun In man\ instances this is 
severe and ma\ require hjpodermte injec 
lions of morphine for relief The pam must 
be distinguished from Ih it arising from gall 
stone or from angina pectoris 

Dasphagin maj varj m intensity but it is 
present at almost cverj meal As a rule the 
patient experiences more dl^ICuU^ with 
liquids than with sohd foods and cold water 
seems to cause more distress than other 
liquids 

Regurgitation usunIK occurs immcdiatdv 
after swallowing in the larU stages of the 
ifiscasc later howexer when the esophagus 
becomes more dilated the ejection of food 
max be dcinxed for longer periods of lime 
Nocturnal regurgitation and aspiration of 
food and mucus max he particularlx annox 
ing and max result in loss of sleep or in the 
production of acute or chrome pulmonary 
suppuralixc disease 

Cardiospasm should be suspected xvhen 
the cardinal sxmptoms iiavc betn present 
for more than a xcar and when there is no 
tustorx of the m;.cstion of a caustic xvhich 
might haxc prorJiicod a ciealricial stricture 
Roentgenologic sltid^ will rex cal a smooth 
obstruction at the cardia with more or less 
dilatation of the ccophagus above this point 
Tin. passage of a 41 Irencli sound oxer a 
jwvjou'jj^ swallowed twisfcJ sjJk thread 
accomplished wathoul detecting obstruction 
as would be the case if carcinoma or an in 
flammatorj lesion were the cause of the 
slticlnrc 

Esophagoscop> is of xalue in differentia! 
diagnosis and should be carried out when 
over there is anx question ns to the cause of 
obstruction jVIcdical treatment rarely af 
fords even temper irx relief from symptoms 
and the results from surgical exploration of 
the cardia haxe not been encouraging Plas 
tic operation on the cardia entails a graxe 
risk and should not be undertaken Efforts 
have been made to remoxe the sympathetic 
nerxe supply of the cardia and some authors 
haxe reported faxorablc results Hoxvexer 
lack of knowledge of the exact nerve supplj 
of the esophagus makes the value of this 
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metJio<! ilouhlftil. Mcclianica! dilalmn of the 
cartlia with a CO Krcndi «oun<! will pro\t(lc 
timporary relief for 10 per cent of those suf- 
fering from cartliospism. and olmo^l all of 
those hasing recurrences after this treat- 
ment and the ones who are not l»cnefile<! 
hy it can be curerl by dilating the cardia 
with the Ru«<e! hydrostatic dilator. Thcri'k 
of stretching the car<lia with this cxp.nnding 


dilator after the passage of 
«ound is nigligible 


I’oicTm 
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XXV. THE ABDOMINAL WALL 


DESMOIDS or THE ABDOMINAL 
WALL 

(fV^roinot of iUe 3/Htetf/o/fl.icwI Ln^jm of 
ihe AMouiinal ira//) 

Dcrmilion. — The Icmi “<k<«moid” i!> com* 
monlj- used ^^ilh reference to the tumors 
foiiml in the abdominal wall, nlthough Ma< 
son stales that at the Majo Clinic they in- 
clude in the clas^fication tumors from inus- 
culoaponeurolic slructuro^ elsewhere as well. 
The commonest site is the rectus muscle 
Tlic situation is more often below lliaii abo\ e 
the na\el. 


rc|>ort of one of the wTiter’s cases stated’ 
“The specimen appears for the most part en- 
capstilaled ’* ITeifTer speaks of encapsula- 
tion From the practical surgical standpomt, 
it !•* undoubtedly easy to leave infiltrating 
IKirtions of the tumor in the surrounding 
musculature, occasionally they arc found to 
l>e ndlicrcnl to the periosteum of an adja- 
<<nt l>onc. 

The growths arc firm and cut with a grat- 
ing sound Not mfre<iucntl.\, according to 
Ewing, the structure resembles neurofibroma 
with intertwining bands of fibers and cells, 
lie states that the siniclurc \aric> from a 



Rir SIS — Mrs M li (see tMt) Drsmoi*! of llur ncl>t wtus musde. first noted nine months after 

ronfinement 


Etiologj’, — Pfeiffer, who collected the rec- 
ords of too eases, found that 87 per cent 
were in women, 0-t per cent of whom had 
borne children. The greatest incidence in 
women is in the chi!d-bc.aring age. Tlic«c 
facts indicate that pregnaiicj is an impor- 
tant predisposing factor. Scars of previous 
laparotomies arc also a recognired site (3 of 
39 al>dominal cases reported by Masson) 

He also reports a ease in which a tumor de- 
veloped in apparent relation to a direct in- 
jury of the biceps of the arm. Such facts sup- 
port the theory that trauma is an important 
etiologic factor. 

Pathology. — Masson says that these tu- 
mors are not encapsulated. The pathologic 

Ois 


hard acellular fibroma to a rather cellular 
fibrosarcoma. It should be emphasized, how- 
e\cr, that desmoids arc not malignant tu- 
mors and, while prone to local recurrence, 
do not metastasize. S.arcomas should not be 
included in the group. 

Symptomatology. — ^The patient ma> ex- 
perience discomfort from the presence of 
the lump, but otherwise there arc no char- 
acteristic svmptoms. 

Diagnosis. — Desmoids arc uncommon tu- 
mors. ^lasson reported 5fl cases, of which SO 
were in the abdominal wall, from the records 
of the M.ajo Clinic in the co«r«e of nineteen 
jears. They are to be distinguished from 
other tumors of the abdominal wall, inflam- 
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mnfory ma«;sc‘: and inlra-ahdominal tumors. 
Two ca'>cs in the writer’s practice will scr\e 
ns ilhislrntions 

M n, a woman of about Uiirlv, bad nolierd a 
tump tlirtr >ears before admission and mne months 
ofter confinement The lump had enlarged am] ia\ni 
occasional twinges of pain Examination siiowetl tliat 
there was a mass about tlie size of an orange just to 
tile right of the midline brioiv the nssel It was at 
first thought to be an intra abdominal tumor, but care* 
ful examination shoncil that it was situate*! in the 
abdominal wall At operation it was found to imolve 
llie inner two tliirds of tlie right rectus muscle with 
its sheath extending from the umbilicus almost to the 
pubis The pcriloneitra was siifTicienlh adherent to be 
opened m tlie dissection 

H ^ was a woman nf thirtv>n!ne She had had a 
previous laparotoms She compliine*! of pain and for 
tvro weeks had notireil the prrseitee of a lump On 
examination a mass the sire of a Imion was found to 



rig 519 — ^^^8 M B (sec text) The desmoid tumor 
sectione*! 


f>e silualeif iferpfi in ifie upper end of a four midlTne 
scar It was miinded and slightli lender A prosismnal 
diagnosis of endomelrioma was made At operation the 
tumor was found In Bn«c from the rectus muscle and 
its posterior sheath 

Prognosis- — The prognosis is cxccllcnl, 
hut local recurrences may det clop This hap- 
pened in 3 of 20 cases of desmoids of the 
abdominal wall followed at the Mayo Clinic, 
rfeiffer. who«c paper appcarcil in 1901, re- 
ported 21 per cent rcciirrcnccs in women 
and OS per cent iu men. 

Treatment. — Treatment consists of exci- 
sion Maxson slates that radiotherapy alone 
has not been «ncccs<fnl in curing these tu- 
mors but mat he used as a stipplcmenl to 
surgery. This is particularly desirable when 
it has not been possible to remove the 
growth completely. Bemo\al of the tumor 


may leave a large defect in the miiscnhtnre 
of the abdominal wall that is (lifFicnlt to 
close. This was the situation in the first of 
the writer’s cases reporltxl abo\e. Clo*im 
was effected with the lielp of three fascial 
strands from the patient’s thigh, which were 
sutured back and forth o\«.r the defect. The 
result as far as the patient has been follonnl 
(almut one >cnr) lias bten satisfactorj. 

Lt. Col, Moinus K. Smith. 
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PILONIDAL SINUSES AND CYSTS 


(Sacrococc!/gcal Leioderma] Syinuses and 
C>/$ts) 

Definition. — A pilonidal sintis is a con- 
genital sirnlificd squamous epilhclium-Iined 
sinus, with or williout cystic formation, w- 
curring in tlie soft tUsiics overlying the site 
of the s.acrococc.\ geal hiatus. It is maniftded 
b> a single or miiUipIc openings on to the 
skin (in rare cases openings maj be absent). 
' ary lug in si/e and located in the muilioc, 
with or without tumefaction beneath or 
slightly cephalad to the sinus opening* Im 
mature hair shafts mayor may not protriidc 
fmm the sinus openings. There may he sec- 
ondary sinus openings in the midTine or ftf- 
sral to the midline resulting from infection 
and abscess formation in the sinus or it< 
cystic counterpart (Pig 520). 

These sinuses may be divided into {D 
true pilonidal sinuses and (2) s.ncrococcyge3! 
dimple and dimple sinus (Fig 520, b.d.e, 
c). These sinuses and cysts arc of common 
occurrence from infancy to oM age 


Kliolog).— Kvpfj-nnc m in agrppniMil lh*t t-*^ 
iinusM and rjsla arc eongcnilal in ongm. 
there IS ransiderahte disaifreemeiil ai to thor fonrJ**^ 
Otallory. OchWkir, Toiimcaut and llenrJSB 
AwholT Gaee. Stone and Pot). There are ihfre 1^^ 
npal tliporles, each bemjf champioBfd hy j 

thor* (I) i\»tip remnants from the raii-W 
the medullan canal (Tounttaiit atnl JleffD'aofl. . 
loiy and Care) ; (2) faulty .tevelopmenl of 
raphe tn the sacmeeneygeal recirm. pro'*'»r’nC , 
inelavianf (Lannelongiie .Asehoff Fox and Ot > 
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(3) jnclu«on of <ffrmal <1evelopmenlal structures Tounwaux and llerrmann ha>c denwnstrated epillie- 
anakigous to the preen gland of birds (Stone) The Imm lined evsls in the «ncTocwc% pcnl area m a large 



Fig 5-»0— I’holographi demonslniling the sanous tsprs of plonidil sinu*. 


ip. . .™pl, «cro™«>Fe«l .l.mpV ^ ^ 

tr <««■« » >» "" " 

jilonidd cjsl than m t g Accessory sinus m mithne w 

the samHWCjgcd junction h pil nidi! sinus (miMine) »i 
buttoch due to repealed abscess formation a neglected an on '•P' 


smmiUs and accessory sinitsea of left 


author agrees with Mallory Toumeaux an I HcninaOT 
that these sinuses and ejFls have tleir enpn ftom the 
tau lal appendage of the meilullary canal Malkwv, 


RumWr of felasc* nhich mav or mas not hare con 
nectiona siilh tic »bin surface \flcr mans years of 
inseslipalion tie author u consnncrsl that the thrones 
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of Malloij Tournraox and Ilemnaon nn bo substan* 
liatoi! nrd acropto*! Tlial l!ip<o aina«« and c^sts «e 
intimalciv associated Mith Ibr derflupinetil of Uio 
(nolullari canal a bL-o lulntantiatcil b\ tbo case n- 
portni ^\alLcr and Bucy Tbrsc authors rejort a 
rase in Hhich the sinus was at the level of the fourth 
dorsal vertebra Tlie sinus tract extended from the 
skin surface to Ue cord proper 

The sacTococej gcal dimple an*l dimple sinus results 
from maldei elopment of the caudal lisament The 
caudal Imment arises from the tip of the last cocey- 
peat vertebra and ts attarhetl to the skm of the fait 
bud aniage If the development of the caudal hpament 
does not proceed nontiallv the Cpamcnt remains short 
and pulls the skin into the form of a ttimple oxer the 
coccigeal area If this maIfnrmatioQ liecomes excessive, 
the dimple is conserted into a dimple sinns (Fir S*0 
o) The author has demonstratei! this to be true in a 
number of cases hv undemiltinc the tissue beneath the 
dimj le There followed immeiHate ilisappearance of the 
dimple which assurneil the level of the snrroimding 
skin 

The saertwofcvgeal dimple and Jlmpfc sinus as vetl 
as the true piloniila! sinuses and cs'sts occur predom* 
inatefi in (he white face- their ocrurrcncc m sat I (<i be 
fomparaliseJv rare in the Vegro Itowes-er the anthor 
has seen a number of cavs in the VeRtu and the 
oeeuirenee in this race is proliabli more common than 
reporter! The Negro is le^ prone to eulaneous infec- 
tions tlian the Caucasian therefore if he has a pilo- 
sida! sinus or cssU it u less tikelv to prnituce symp- 
toms It IS estinutesi tliat about S per cent of the 
white race haie pilonidal sinuses or cysts In the Army, 
an operation for pilonidal sirus and evst ut one of the 
most common if not the most common, eleetisre sur- 
gical procedure 

Pathology —There has been con.«t»lerabfe disacrtse- 
ment as lo the histology of these interrsting but simple 
sinuses and rssts occurring in the reidFine of the sac- 
rococcrgeal repon Tlie simplest form is the mctococct- 
gea! dimple These dimples are srry common and 
present Kltle cellular patholopc evidence There is 
however a preuAar pfienottienon m Ifist the eiM<fennis 
of this lesion has no hair folliclrs This is calleil the 
“sacral la! I spot" of the embrvo hv Ckhlecker and 
tlie aullior has confinnetl these findings Tlie aaero- 
coccygeal dimple sums points can la I sn<l ocrasionallv 
extends down beside the rectum as far as the external 
sphinctrr A csatic dilatation of the caudal terminus 
nia> Ijccome several centimeters in diameter The ano- 
rectal Irrtninns of this sinus mar lie situated in the 
midFrie or latenlb placed either to the isgbt or to 
the left of the midline arwl in ]axta[niition to Ibe rec- 
tum Hairs srtlom prolrule from the sacroroccjcral 
dimple sinus opening (Tig i'*0 a) ^Thrn infcctioa 
and abscess formation oecur will in this sinus a pee- 
endary sinus mas dcs-elop which mav simutafe a fis- 
tula iB-ano (Fg 3*0 e) TJicse sacrococcygca? dimple 
sintues are not common ami sccomlarv infection snlh 
abscess formation is of infrecjnenl occunenee 

Tbe true piJonidal sinus and rvxl* however ptrseol 
a diFetmt patliolonc picture Tie sinw tract may be 
situatnl superfinallT, just lieneath the true tVin. or 
deepis in juxtaposition with the penosteum over tbe 
sacrocorcvgval area The cfjreetwKi of the Sinus tract 


la always cephabd Tliere may be a opcor; 

but cstialls there are multiple ojieniics la the mlT-w 
(Kg 5it> b d to A) Occasional's tic opermr* ear 
ahow cleft formation (Fg 520 d) Tlte smui cay Ir 
Very short uilhout associated cyclic fonnaticn (I f 
SiO f>) However, the sinus tnav lie qu le king saJ 
aiaj extend upwanl in tbe midlmc or to cillcer f ir 
Tina lateral deviation ts srllom of great vF stance f-nra 
tie midlinc In many instances Oie ejilic or bu^suti 
end may extend up over the sacrum tor some d n'a-r- 
(Fig 3*0 g) \ somewhat similar condition crili in 
the (wo cases dcpictnf in figure 3-*0 e and / fn ra-r 
instances the sinus tract mav extend inlo tl^- soml 
canal for a varvrng depth and even mav be atlsH=»-l 
to the dura or eonliDuotis with it Cases of Ih s tv;e 
have been reported by 3!oise. Ilipley and Thompsoe 
an ! Gage ^^hcn Uie sinus tnct is rontincous with iU 
dura (sery rare mstanee) spinal fluid mav or kjct 
Dot escaiie via t) e sinus tract It u alvi rovnnbk- 
that if the sinus tract ts in juxtaposition with the du-s. 
sccundary infection of the tract may result la pjt prne 
meningitis 

Tlie sinus tract and its cvstic dilatatioa or luIViisi 
lip IS lined with stratified squamous epithcliain Thu 
epithelial haing extends through (he entire s-iuxs toi 
Its bulbous or cystic counterpart and is cosbcaw 
With the normal skm at tbe dermal oprmngs of Ike 
Sinus Numerous bur folfidea develop from tbe 
epitlehal lining and fne imtnalore hairs prolrok' 
into ilie sinus Ijmra at times fiOiog up tlw snm a-vi 
Its cvslir portion hence the name fSanulat cs*f Tl* 
epthelium lo Uie majontv of all cases rerrsb lewtw- 
tnalKin of the eomified bver sntb meks and fw^rs 
extenUng throngli ibe rpitheEal Tning The per-wsas 
tissues shove varying degrees of inAammation. kth 
acute and ebronie. charaelenxed b> infiJtraUo*i of p^ 
mofphoniielcars lympliocvles nnd plasma telb. ■ ih 
an ocrasionaJ hmeo Lwlv giant rrll Tlie ei>*i"ect.»e 
tissue surroumling the smus tract reveals eonsvltd-'* 
peodoetiTc fbrosu due probaWv to the errt perwt 
ehronie infection The eollagen fbers are wavy swl 
eompacU simulating keloid formation Gtancb*»>n tis- 
sue IS frequently seen fiudifng fnto the fiunen e/ 
Sinus through the cracks and fissures of the cpilVTsI 
Gnuic Occasionally the sinus is almost roaoV'fb 
devoi I of its epithelial lining In the litter i-sti^ 
the sralls of the sinus and the lining are conposcl 
gTanutatioa tissue 

In a histolopc stodv of specime-s n Srt fx*es- 
author has Dotctl no sebaceous or sweat gtsnd* 
from the slratifievl epithelial Enmc Iliweve' V’* 
sweat glan Is and sebaceous gtaiKb Hare been •res rt 
juxtaposition lo the stmts tracts Tty mskirg 
sections of the specimens these glan li eonVl b* 
lo the overlving normal skin of the sjbbs tract Jv^ 
the sinus tracts or eyxts are sopcrficid sweat r * 
and sclaetous glands from the rormal skm corer- 
penelrale lo either swle of the iinns 1-01-1, ^ 

Acute infection of the sinus tract p-»n!t -g m 
formation is of common •■vuirerce A 
rorapf ration, fortunaleU rare i* carbuwb 
of the sinus ani overlving nlegrtrceiil 
and or its cvxtic rounlerpart a-e sn-'erfieva^f 
and aljscrw formation occurs it peunts la t-c ^ 
Hbereas when (he sioa* and »l« rystx' f” 
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deeply s tuate I aliseess formation usual]} points later 
allj.to the m lime (Fig o^O c and f) t\'hpn tie ab- 
*ce< ociUTs inlb n the snus tract the cj tlelal stnic> 
tares are fretjuenUv c!estro%ed Tie same can be rani 
of carbuncles tMen the aliscess occurs tii a super 
finally placed snus or cjsl the ab<i«sa ponls and 
ruptures (or is innsol surgicalU) resulting in a sec- 
o! lar> sinus in lie m ill ne (Fig o30 gi \M»en the 
s n IS or its ej-stic counterpart is deeply situatesl and 
an abscess devel js Mithm tie sinus it ruptures (or is 
incised) form ng a secondary sinus lateral to llie mid 
Ine (Fg 5»0 c / A) 

Occasionallv a pilonidal s nus nr cyst la found which 
las no ope ngs on to lie overhing skin surface how 
ever there i« as a rule a small ( imcfaction in the 
midhnc neir tie sacrococci gesl ;unctMn On careful 
inspect on w Ih tl c «k n stretched t g] t one or more 
blvush spots of mill meter size can be seen with the 
epthefum at these sites only one cell thick If tie 
sinus or mst is more deeph situated a small tumor 
mass IS tl en tl e only indical on of its presence For 
Innately ths tvpe of p Ion dal sinus is rare 

S>mplomatologv — ^The stmptoms of un 
complicated pilonidal sintis and c\st are 
praclicalh ml with the result that a great 
majonlk of mdiMditaU go lliroiigh life not 
cognizant of hating this nnlformation 
There are howetcr «!etcral signs that de 
note the presence of a pilonidal sintis 1 
Single or multiple smalt openings occur in 
the mediin raphe of the ^km otcrlving the 
sncrococcvgcal area 2 Hairs mat or ina> 
not protrude from these openings T An oc 
casional discharge (desquamated epithelium 
and ^ecretJOH' from Ion grade non <iMnp 
tomatic chronic infection) soils the patient’s 
clothing ^Tien samploms are present the\ 
are jnd/cnfjtp o/ arwfe infection wtfh or wafh 
mil abscess formation VS hen an ncule ab 
scess is pre<>enl the patient has seaerc pain 
m the sacrococo geal area with general 
malaise The abscess mav point either m the 
midlme {superficial «iniis or cast) or lat 
crallj to the midlme (deepU situated sinus 
and cjst) There ma\ he a slight elc^nl^on 
of the temperature depending upon the 
acuteness of the abscess and its intraluminal 
pressure If a carbuncle de\elops in associa 
tion with the sinus the local and svstemic 
reactions are more pronounced This com 
plication IS fortunatcU comparatnelj rare 
and the s>mploms do not arise from the 
pilonidal smus but from the superimposed 
acute infection Therefore it can again be 
reiterated that symptoms from an uncom 
plicated pilonidal smus are aerj rare This 
is aery important and iramedialeU suggests 
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that a pilonidal sinus or C5st must be sought 
for m all examinations of patients Some 
patients have a pilonidal sinus or cast that 
has no opening*; into the skm surface and 
ihea ma> also have «econdarv abscess for 
mation within the ‘ blind ’ smus or cast Pa 
tients that haae pam or ab'cess formation 
midlme m the sacrococcygeal area avithout 
a smus should be considered as haaing a 
pilonidal smus or cist without a skin con 
ncclion until proacd otheraaise A patient 
aailh a sncrococcageal dimple or dimple 
smus is unaware of its presence unless it is 
complicated bv abscess formation 

Diagnosis — ^Tbe diagnosis is not difficult 
if it IS remembered that the presence of one 
or more sinuses m the sacrococca geal region 
denotes the presence of a pilonidal sinus or 
«acrococc\geal dimple smus with or without 
concomitant cystic dilatations If an ab 
sccss IS present in the same location cither 
m the midbne or lateral to the midlme the 
buttocks should be separated and a search 
made for smus openings Not infrequently 
the patient gives a history of having had 
one or more abscesses in the sacral area On 
evaramation a 'ccondarv sinus mav he found 
its mouth being filled with a granuloma 
(Fig 520 e to g) All the photographs m 
figure 520 demonstrate the necessity of but 
lock separation to bring into prominence 
the pilonidal sinus area 

The difTerentiation between the true pilo 
nidnl sinus and the sacrococcvgeal dimple 
smus js not difficult The direction of the 
true pilonidal smus is always cephalad (Pig 
520 € to p), whereas the direction of the 
sacrococcygeal dimple smus is caudad (Fig 
520 o and c) The onlv difficulty that may 
arise is in these cases in which a «!econdar\ 
abscess with smus formation is near the 
anus (Pig S'^O c) This type is frequentlv 
diagnosed as fistula in ano If the nates are 
separated and the median raphe over the 
sacrococcygeal region is inspectetl no mis 
lake will be made 

To determine the extent of the sinus tract 
a probe can be used or the sinus tract and 
Its cystic counterpart can be injected with 
an opaque substance Hoenlgenographic ev i 
deuce can be obtained of the extent and 
direction of the sinus and cvslic dilatations 
The examiner should alwavs determine the 
extent of the tract because the cephalad 
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end maj e^end into the sacral canal and 
inaj be either attached to the dura or con 
linuous vrilh it There ma> be diagnostic 
diflicuUies with the blind t^^)e of pilonidal 
sinus Honever if the nates are separated 
widely and the skin over the sacrococcvgcal 
area is carefullv survejed through a magni 
fj ing glass pinpoint bluish areas can be seen 
m the midl ne A probe can readih be pushtd 
through this thin skin and into the Sinn's 
and a small tumor mass ma\ be palpated 
beneath the skin in the same area A probe 
can also be inserted into the secondarv sinus 
(Fig 5®0 c e i) and mas he pushed gen 
th into the pilonidal «mus and/or Us evstic 
dilatation 

From a stud^ of all the photographs in 
figure 520 it is rcadih seen that the diag 
nosis of pilonidal sinus can be made without 
difilcullj 

Treatment — The treatment of pilonidal 
sinus resolscs Itself into categoric* (1) those 
cases that are complicated bj an acute ab 
acess and (S) those cases m which there is 
no infection and/or those in which the infcc 
tion ins subsided resulting m secondarj 
sinus formation (See Fig 520 g for the 
acute abscess b for the non infected pitoni 
dal sinus and c e lo g for those m which the 
infection has subsided leaMng secondarj 
smus formations as a residual ) 

There i« no disagreement m the treatment 
of the cases with superimposed acute infec 
tions such as abscesses and carbuncles The 


treatment is primanU conser^atne and 
never radical The procedure of choice is 
incision and drainage The incision should 
be adequate to promote free drainage In 
making tlic incision eatrcnic care should be 
taken that the knife does not penetrate be 
jond the Uniiling epithcl al coaenng of the 
posterior wall of the sinus tract The post 


operatne treatment consists of frequent bot 
silz baths and daih dressings of the wound 
StiUadnrine in 1 Gm doses four times a day 
will aid gtcallv in o\ercoming the infection 
If the infecting organism belongs to the coc 
cal group pcniciil n can be instilled once a 
da\ into tie abscess cavity as well as ap 
piled to the first layer of the gauze dress 
mg If a carbuncle msoKes the pilonidal 
sinus It si Old 1 be treated b\ hot moist com 
presses Pciiicdlm should be gnen mtramus 
nilarly 0 000 Poles units even three hours 


both day and night until the infection i* 
oaercome The sulfonam de dritgb ma\ also 
be used 

No radical surgical procedure for the abla 
tion of the sinus should be undertaken with 
m two to three months of the acute episode 
In a large number of cases the acute infcc 
tion withm the smus destroys the epithelial 
lining of the pilonidal sinus with the result 
that no further trouble from the sinus is 
eapenenced by the patient a complete cure 
resulting This desired result occurs onU 
when the abscess points in the midhne di 
redly over the pilomdal evst the superficial 
t\T>e described m the section on pathology 
^^hon the abscess points to the right or left 
of the midhne a secondary sinus inyanalU 
results This complication is yrell demon 
slralcd m the accompanving photographs 
(Fig e and /) The surgical cure of 
pilonidal smus consists of complete eradica 
tion of the smus its cystic counterparts and 
accessory sinuses The yanous procedures 
advocated for the cure of pilonidal sinus 
hav e become almost legendary The constant 
flow of new procedures m the literature is 
the result of failure* following the u*e of 
surgical procedures preMously adyocated 
There arc three procedures that are yvidely 
advocated today I The open procedure in 
which the sinus is simpK opened and the 
wound allowed to granulate and heal oyer 
The Buie operation is the best one of this 
type and consists mamh of incising into the 
sinus tract leaving the epithelial lining un 
disturbed The edges of the wound are sii 
tured to the epithelium of the smus tract 
S The use of sclerosing fluids injected into 
the smus tract This is the method adio 
cated by Cutler and Zollinger and manv 
others The author does not advocate this 
method of treatment 3 Complete surgical 
removal of the pilonidal evst its cystic coun 
terparls and its accessory sinuses with a 
minimal sacrifice of tissue and primary do 
sure of the wound The author considers this 
the procedure of choice All of the numer 
ous siiigical procedures advocated have as 
their objoctne ablation of the sinus tract 
primary closure of the wound and preven 
tion of recurrences However the majority 
of these technical procedures are *o compl 
cated that they defeat their purpose Fa 
tensive tissue removal varioiia plastic flip 
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designs and extensive undermining of the 
wound edges hive not leliicved the desired 
resulU The t\pe of opentive procedure to 
be used must incorporate sound surgical 
principles i e the tcchnic must be simple 
the sinus tract and its various counterparts 
must be completcU removed absolute hem 
oslasis must be obtained a minimal amount 
of adjacent tissue should be removed the 
ttound edge* must come together without 
tension all dead spaces must he obliterated 
and primarv wound healing must be ob 
tamed 

The preoperatu e preparation consists first 
of determimm* the tvpe and the extent of 
the pilonidal smus One of the sulfa drugs 
prcfenblv sulfadiarmc and vitamin C should 
bt. administered for at least four da\s before 
operation Dailv sitz baths are also advo 
cated The smus tract can be mjccltd with 
one of the colored dves for the purpose of 
delineation This is done as follows The<l>c 
solution IS injected daiU for two or three 
dnvs Two da\s should ehp e between the 
last injection and the dav of operation Bv 
means of this technic the tract is stained 
deeplj bj the fixation of the dve m its tis 
sues the so called drying out process At op 
eration the sinus and its various ramifica 
tions arc thoroughly stained and there is 
absolutelv no staining of the surrounding 
tissues 

Operation* — ^The best tvpe of anesthesia 
m these cases is low spinal anesthesia If 
inhalation anesthetics are given a clear air 
wav must be manilained throughout the 
operation because the patient is m the prone 
position After the patient is anesthetized 
he IS placed in the prone position with a 
pillow beneath the lower ab<lomcn and pel 
MS ^ide adhesive strips are attached to 
each buttock pulled outward and downward 
and altachcil to the operating table This 
gives a good exposure of the operative field 
bj keeping the buttocks scpirated The field 
of operation is widclv prepared with mcr 
tluolalc and llioroughlv draped Fverj pre- 
caution should be u«cd to prevent contami 
nation of the wound during the operation 
This IS essential since the operative field is 
adjacent to the anus An elliptical incision is 
made verv close to the sinus openings to 
prevent sacrificing nnv of the overUing skin 
(Fig 5®! I) The incision is extended up- 


ward in the midline the length correspond 
mg to the length of the smus tract The in 
cision IS continued downward until the sinus 
tract is exposed The dissection is then con 
tinued latenllj and downward until the 
caudal end of the smus tract is freed (Fig 
o®l S) The freed end of the sinus is now 
grasped with Ulis forceps and sharp dissec 
tion IS continued upward keeping close to 
the S!mi> tract until it is compictclj re 
moved (Fjg 5®1 2) If these simple rules 
arc followed the pilonidal sinus is removed 
with a minimal sacrifice of tissue If second 
arv sinuses arc present (Fig e and f) 
ihej arc not disturbed until the priimrv 
sinus trict ts removed A probe can then be 
inserted through the sccoiularv sums from 
the skill surface into the wound \n incision 
IS made over the prole and continued down 
until the sinus tract is exposed The smus 
tract IS then dissected out with the probe 
in situ This method does not sacrifice anv 
tissue but the sinus tract All bleeding points 
are ligated with fine cotton thread Vbso 
lute hemostasis is necessarv to prevent post 
operative bleeding into the wound which 
inhibits wound healing and promotes infec- 
tion The wound is thoroughlv irrigated with 
sterile normal saline solution and then dried 
with sterile gauze Sutures of fine cotton 
(fine silk or fine catgut 0000 mav be u<cd 
non absorbable sutures are preferable) are 
used to approximate the deep tissues (I ig 
5®1 3) The skm edges are now approxi 
mated with the interrupted Davis stitch 
(Fig 4) Tension sutures to obliterate 
dead spaces and to approximate the wound 
evlges arc not advocatcfl because thev have 
a tendency to interfere with the circulation 
in the wound edges thus preventing wound 
healing and increasing the tendenev to in 
fcclion The operation described lure so 
minimizes dead space formation that a sim 
pie pressure dressing aggltilimles all wound 
surfaces The wound is covered vvith several 
thicknesses of sterile gauze held in place by 
narrow strips of adhesive tape A large 
fluffed out pad of sterile cotton vra«tc is ap- 
plied over lie wound and fastened in place 
lightly with vxide strips of adhesive tape 
that extend well down on the lateral aspects 
of the hips This pressure dressing is most 
important because it ohhlerilos all dead 
spaces pn.\ciits wound exudation and capil 
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Prognosis — Tlic incidence of rccumncc 
rnngoii from less tlnn 1 lo 50 per cent Ihc 
mijorili of recurrences «re dne to faidt^ 
Icclmic in obljlcrating the dead spaces 
These dead spaces fill with «crum and cx« 
date giMng ri«p to wound separation and 
chronic infection which result m the forma 
tion of n granulomatous sinus 
If the operation is performed as describc<I 
with minimal sacriHce of ti’ssm. and with 
proper application of the pressure dressing 
the incidence of rocurrciiet. should not cv 
cce<l 1 per cent whirh has been the cxpcri 
cnee of the author 
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WOUNDS AND CONTUSIONS Of THE 
ABDOMINAL "WALL 

The local treatment of wounds and con 
tusions of the abdominal wall does not differ 
from that of similar injuries elsewhere then- 
great importance resulting from the prob^ 
lems of associated Msccral n)]urj 


Gunshot ind stab wounds maj be ditidcd 
for purposes of consideration into those tint 
penefrate and tliose that do not penetrate 
mto tilt abtloinnnl ca^ itj The difficnUj lies 
ill deciding into which group a guen case 
falls as tenderness and rigiditj ma^ he mam 
ifistcd with a wound of the abdomiml wall 
onl> as w ell as w hen intra abdomiml hemor 
riiagc and \isccnf perforation hate occurred 
Therefore unless it is clear from the find 
mgs that there has not been penetration as 
for instance gutter wounds or those whose 
entrance and exit nre so close together that 
it could not hate taken place one should 
consider the uijurt ns potenlialh penetrat 
ing and treat it as such The unporfnnee of 
this matter arises from the fnot that llie re 
suit in wounds of the gnstroinlcstinal tract 
treated expeilanlK is likeh to be a fnlalits 
whereas cxploralorj laparoloms in eases in 
which no Msccral mjur> is found is attended 
1)\ a low mortalili 

Eserj jialienl thtrcforc with an abdom 
innl woimil in which penetration is seri 
oiislj suspected both from the apparent 
course of the missile and the presence of 
pain tenderness and muscle spasm should 
be subjected to an expIoralor\ laparotomj 
ns soon ns possible after appropriate ntten 
tion has been given to shock provided nde 
quatc liospital facilities nre at hand In mill 
Ian siirgen it nnsformerJj considered safer 
not to operate on a patient with such a 
wound but the experience |,ained m the 
first Morld Mar has reversed this opinion 
Of pnmarv importance is the lenglli of time 
which elapses between the receipt of the m 
pin and the patients arm a) at a field hos 
pilal equipped for nieptic surgerj In civilian 
life except in isolated areas the victim of a 
wound will be hospitalized within a few 
hours As the time before treatment length 
ens the outlook for recoverv after serious 
visceral mjun grows more unfavorable Lee 
slates that patients with general peritonitis 
from a hollow viscus injurj twentv four or 
more hours old are generalh liopeless sub 
jecls for radical treatment and the expectant 
plin should invanablj be followed Munro 
m Keen s Surgery quotes SiegcJ who col 
lected reports of over 700 cases of penetrat 
mg wounds of the gastromteslmal tract and 
found that the mortalitj varied from 15 per 
cent m those patients operated on w ithm the 
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first four hours to 87 per cent when opera 
lion wns deH\e(l be\ond twel\e hours after 
mjurv 

Contus ons of the nbclominnl wall mij 
present n more perplexing problem thm 
wounds as regards the question of \isccral 
injur\ ma'snnich as the patient nia> be 
shoclved with pam aomiting tenderness 
and ngulils witlout as well as with intra 
abdominal injurs Botlomles compared a 
cerics of patients with abdominal contii 
Sion without \isccral m}ur^ with 20 m whom 
It was associated and came to the conelu 
Sion that there is no sign or combination 
of signs siifficitnlU constant to indicate 
whether or not iisccral injiiri is a part of 
tie picture Ills conclusion in which one 
must concur is that in seiere cases with 
Signs suggestne of mlra ibdominal injury 
exploralori laparotomj should be promptl> 
performed 

T> e follon ng case in which a tregcd> was barelv 
a criel II stralcs the dlTcultcs nf dasnoss as well 
as tie importance of eiploralon n ca’e of loubt A 
forti ear oil orlsman wa.i slnick foreWv in the 
I po«asl m b a board an I as knocke^l down lie 
went to a ph scans oIHcc here le fanted fie was 
B Im lle«l to tl e boip lal three hours alter ll e accident 
compla n ng of constant sharp pa n n the lower por 

I on of the abdomen On ph s cat exam nat on he was 
1 ng i}U elly m bed n jnod rate discomfoil There 

■as tenderness n the lower port on of the abdomen 
most inarkcrl on the left a de accompan ed by local 
spxstn an I t -nd t> The ep gftstn m was relalvelv 
soft Pcclal ctam nal oo a Ide I no further informal on 
There was no break n the sk n The ten pe ature on 
entr nas 09 I b reel m tl e p Ise 92 and wh le 
(lord cell count II GOO a tl AS per ce t pol morphn 
nuclears The surgeon Id not th nk immedate lapa 
rotomj nd cated on the er Hence presented but fell 
sufT e tl uneas to ret n for f rll er exam ml on a 
few 1 ours Inter H ll s I me the temperature had 
nson to 1015* F on I lie hIoo<l count lo ®0 000 w tl 
80 per cent pol morpl onucicats Even tl en the ab- 
lom nal s gns I 1 not seem altogether elearcul, but 
esptorat on was dec led on \ perfo nt on of the small 
lioHrl ® cm n length was founl w tl ntest nal con 
lenLs It lie pel s Tic posloptral e course was 
niarke I hv I stent on an I lexer in ( cat ng a consdtr 
able degree of penlon Is b >l the pal ent finally te- 
ro er«! and left lie lospUl on the twent -egJtl 
r« topcral e dox In retrospect t s easv to asj that 

II s pal cnl sho H ha e Iteen operated on at once on 
B In ss on I hn<p til b it t is not so easv to con ej 
tl e d fTcultv n recogn / ng the senousness of the sita 
at n at the frsl exam nal on 

In cicrj case of abdomiml contusion 
whether or not there ire ibdominal signs 


the urine should be examined for blood ns 
eiidcnce of mjun of the uriniri tract If 
the patient is al Ic to i oid little or not at all 
the question of rupture of the bladder must 
be further imcstigitcd 

A blow in the epigastrium for which the 
pitient 11 imptcpired mai be follow cil b\ 
immednte shock as ciidtnccd by pallor 
sweating famine's and breathlessness pop 
ularl> known as liaiing his wind knocked 
out Rccoicrv is ordinarily prompt 

Among injuries of the ibdommal wall 
special mention must be made of rupture of 
the rectus muscle and deep epigastric ^c^ 
sels Tl cse cases are often called spontaneous 
hematoma of the abdeunmaJ wall Alt! ough 
there arc reports in the literature of niplurc 
of the aessels witlioiit mention of muscular 
rupture it would seem that ordinarily the 
two conditions go together bhe tearing of 
the muscle in\ol\ing the epigastric acsscls 
or their branches The commonest site is be 
low the na% el w here tlie muscle is said to be 
weaker Wohlgemuth collected reports m 
127 cases 107 of which resulted from con 
sidorable bodiK effort such as jump ng 
lifting and the like occurring mnmly in 
\oung men Cases also deielop during preg 
nancy and labor and in debilitating diseases 
particularh typhoid A rupture may lake 
place however when a person is in appar 
cntly good health as a result of some IrnnI 
cause or with no apparent explanation The 
patient often an older woman complains of 
tile sudden onset of pam with perhaps \om 
iting and faintness Examination mav reveal 
a mass due lo the effusion of blood tender 
neis and spasm Tl e importance of these 
cases rests in the fact that tbev arc often 
mistaken for intra abdomiml diseases such 
as acute appendicitis or ovarian cyst with 
twisted pedicle 

Morton reportrd such ft c»se from Si L kes IIos 
ptal no man of t rnlv^ pi t ho d d not ha^e a 
ronvin ng ti lotx of trauma Tl v pat «nt xraa thou hi 
to ha e acuto ej pen I c tis but nl opernl on t! e appen 
! * xvas found to be i onti 1 on 1 n dark lanxs was seen 
I ul^ng nl ll e al lorn nal cav I un I r tl e r<s1 * 
mtus muxcle Tie nlerm lar meson was fl>«e<l 
an I a second mason was n ade to He mtus Hs 
closing a large hematoma n d n hlee 1 Dg po nt n the 
deep ep gastnc ve n 

A second ra e from St L kes Hosp tal ws.s llal “f 
a man aeeil # xl three x\Io notal a swell ng n the 
abdom nal wall wl le undress ng four dajs Iwfore ad 
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n ^sion Here was a tenicr fi ct int mass belo tic 
na>el to tl c left It was U ought to be an abseras but 
nt opernlon it prosed to be a large I en ntoma orig 
nalng n Ibe leep ep gaslr c se-«s ts 

Becati'se of the difficultte"! of diagnosis 
nlall^ of these patitnts will hft\e to be op 
ented on bnt if the diagnosis is clear if the 
hematoma is small and not increasing in sire 
and jf the samploms arc mild rest mat be 
ail that IS required Otherwise e\aciiation 
of the clot ligation of the blceiling \essel 
and suture of muscle if nccessarj should be 
earned out 

An cxcelltnl article on hemorrhage into or 
beneath the rectus abdominis mitsclt b> 
Cullen is recommended to tho e interested 

I T Cor Afoimrs K Sanrn 
Retfiulvcks 

B nme J P Treftl on Prgioml ^ rgory Philadel 
pj a P BlaicstoRs Son I Co 1017 to! " p 1 
Botloinle> J T \bdora nnl Contus ons Boston C ty 
IIosp ul n«poTta tool 

Cullen T S Iletnorrliagc into or beneatl tie Rectus 
Musde ^ niuIaUng sn Acute AlxJom not Cooditon 
BjIJ JriJn Ilopkms JIo^p C/317 1037 
Halpinn G Spontaneous Hematoma of tie Abdom- 
nal tNall Surg r)aiec & Ohst 47SOI IM8 
Kfttner 11 anlEcIkoff F D e Cl nirgio ler quer 
gestre Itei Muskulatur Deutsci c Cl rurgie, Stutt 
gart F Take. 10^0 p MC 
Lee J ^^o^nds of Ihe \bdomen m Osford S rgery 
Lon Ion Oxford Tin sersitv Press 10*1 toI 5 p "W 
Aforton P C SpaataiKoat Rupture of Deep Epgaa 
treVem JAMjt 091013 1032 
Munro J C I Keen * Sureen vol 3 p "^0 
fbnManroW* A Alhn’ o'<r rfU'V" lIiw- jV/pifaie- .tVsr 
M sc 1u3 rccltts abdom ns «d ler Arlena ep gas 
Inca Spontanc Biuchdeckenl nmalome Arch f kbn 
Cl r /«*«19 19»3 

SURGICAL AFFECTIONS OF THE 
miBILlCUS 

Infections in the Newborn — Since tbe 
uhent of aseptic surgm sepsis ongijialing 
m the umbilical stump has become rel itnelj 
rare It still occurs occasional!} hoxxc'er 
and the possibilitx should be borne m mind 
in obscure illnesses in infants The pxogcnic 
COCCI and colon bacill is Iiaxt been the tom 
inoncst mxaders while tetanus from this 
source IS not unknown Inxasion is b\ the 
umbilical arteries xtins or 1\ mplialtcs Peril 
omtis ma} arise from dirctt extension 
The infant appears health} for several 


davs after birth until it becomes eaidenl b\ 
loss of weight imtabiliU and \er\ possibK 
a gasfromtestma! upset that he is not well 
Examination of the umbilical stump max e\ 
phm the cause on the other hand general 
sepsis cm arise at this point without being 
evident on jnspeclion The outlook is sen 
oils It IS apparent that prevention i c 
careful aseptic treatment of the umbilical 
stump m the newborn is of utmost im 
portance 

The treatment of the disease once it ap 
pears, is that of sepsis in general drainage 
of an} collection of pus that mav form and 
supportive measures among which blood 
transfusion is important 

Hemorrhage — Hemorrhage from the iim 
bilicus IS not of common occurrence taking 
place most often at the time of the scpnra 
lion of !hc cord It /s more hkel} to occur in 
cases of mfcclion Besides local measures 
such as compression and ligature blood 
transfusion is indicated 

Granuloma — Granuloma of the umbilicus 
IS the result of incomplete healing after 
separation of the cord Ligation of the base 
excision and the npphcition of silver nitrate 
sufiicc for the cure 

The fippeonuice ibb) sregest a pobp In o"® *ueh 
rase n a seven week old nfaut the t imor OJ cm in 
d ameter seemed at the fi«t exam net o lo !«■ « v 
ered e Ih ep tbei uni In or ler to l« on it e sale $ le 
treatmeot rax given in lie operaln;* room so list a 
nore extenv c x rpcal proeredurc ro Id be rarno] out 
if tl e rand tioa proved to be a vest gial remnant w th 
nlr xbilo al CO ne< t o It v as soo clejr that tl e 
mass ssteilt) Iv of gra Int on t ssue It was treile.! 
in Uc us al way w th prnnpt cure 

Infections — Infection of the umbilicus 
due to retained secretions are the common 
est affections of the navel aside from htrnm 
(aee section on Hernn) cncoiintind m 
adults The deep recess with a narrow out 
let favors the accumulation of sebaceous 
material in which hair and particles from tl c 
clothing mav be mixed and the accumula 
tion acting as a foreign bodj «ets up an m 
flamm tion Pain redness swelling indiira 
tion tcndcrnt«5 and a purulent discharge en 
sue The treatment consists m the removal 
of the foreign bodv which ehminates the 
source of irritation and allows drainage 

Persislenee of Embryological Slruc 
tores — Affections of the umbilicus due to 



034 


TIIF VBDOAIIWL VLL 


per istence of embnolo^ical structure al 
Ihough rare sf oultl not be forgotten b\ llie 
siirgcori The omphalomesenteric or Mlellinc 
duct connecting the \olk «ic with the diges 
li\e tract and the allantois from which the 
bladder is formed pas^? through the nascl m 
earlv fetal life and occasionally remain 
wholly or m part as anorralous condition* 

A remnant of the oniphaIomc«cnlencducl 
maj be present as a i>ol%p sometimes called 
an adenoma and usiialK bt'comes apparent 
«hcn tiie cord «cparates Tlic covering is of 
intestinal mwcosa it is red an<l secretes a 
mucoid fluid The center consists of smooth 
mu«cle If the vitelline duct has remained 
patent an opining will be found in the 
polvp The opening niaj communicate with 
the bowel and cause the consequent leakage 
of feces Cases of prohp«c of the liowd 
through a patent vitelline duct arc on rcc 
ord In the ca<c of a poljp the pedicle mav 
be hgaleil and the polvp cut awav If then 
IS a fistula the abdomen will have to lie 
opened and the fistulous tract removed along 
with the navel 

A congenita! vesical fistula which opens 
at the umbilicus is due to a patent urachus 
After the palcncv of the urethra lias been 
established the tract should bedi scclcdout 
and removed together wifh the nascl 


Lncha! evsts present between the umbilicus 
and the svTnphvsis \n infected urachal cast 
or cavitv mav discharge al the navel and 
even open a communication with the bladder 
Tumors of the NaveL— Tumors of the 
navel of various tvpcs are reconled but arc 
rare It is one of the sites where endo* 
metnoma has been found Carcinoma in this 
situation is u«ualh sccondarv 

In the surgical record-* of rtcent atars al 
St Luke* Hospital there arc rcjiorts of two 
casts of umbilical Ic'-ions othir than hernia 
which came to operation iU«%lraling the tar 
itv of tliC'C conditions In l>oth instances the 
pathologic diagnosis was epidermoid cvsl 
The ease report of one of Ihc'-e patients will 
serve ns an illustration The patient was a 
bov of sia vrars who had had -mcc birth an 
irrtalucihle swelling at the navel At opera 
tion Dr Douglas removed a cast containing 
chcesv material The micro-* opic cxamina 
tion slionrd a thin lining of flattinisl 
squamous epithelium 

The »nUr t<> arlnoirW-i* fu m i<>blft]ne« 

I Dr T ® Cullrn* ftiJnnr»tl» tu 1 nfutaUre l»ofc 
(Tlt« bmtnlrw lU Disrair* It tfttclslia, It 
*4Uiil<*rs Co laiC; frtm »l ct Ir lui frswn tlnnst 
fwlivvflr >n prrjianne U » »i<r( on 

I T Cob Mopnis K Smith 
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The peritniieil c'vmI’i js Ihe InrRcst caMly 
in the bod\ Like the pleura nml the tendon 
sluiths the pcnloiuiim is n «erous mem 
branc nhicb isdtrnei} from the inestncbsmc 
and IS not cpithclml in nnlitre It does not 
bcha\e like epilhthum tilher m funcUon or 
tn repur The cells ivhich form the ptrUoncsl 
surface arc flillcnctl and poliponnl and arc 
sep iralcd from each other bj a small amount 
of cement suhatince nhich can be stained 
with siU cr The cells are similar c\ crj where 
except on the surface of the preat omeiilum 
where the cells which do "not rest upon fat 
form a s\Tic\lium so that the organ when 
first remoNCtl from the pentonea! casila Ins 
the appearance of a moist fls screen Be 
ncath the nicsothclium in the pinclal pot 
tions is a Ia\cr of loose fnlts conncctuc 
tissue callwl according to its location pro 
peritoneal fat or rclropcnloiical fat Use 
where for the most part the mcsolhclial 
colls lie upon n small amount of subserous 
tissue whiclt cosers the mtra abdominal 
organs It is the «iib«erous la>cr whether 
fills or not which is the site of most of 
the uctnits of the peritoneum In it be the 
enormousU rich cipilinrN beds for the blood 
and I\mph from which all nourishment 
must come and through which nil absorption 
and exudation must take place In this lajer 
also are initiated most of the processes of 
repair 

^u^cTION or the peritoneum 

The peritoneum has a surface approxi 
match equal to that of the skin It »s 
smooth and moist so that parts of its siir 
face glide casih over one another It has 
great capacjt\ for absorption both of fluids 
and of small particles As m other parts of 
the bodj absorption of fluids m general 
takes place most rapidlv if ll)c> arc isotonic 
with tlie bodj Ijmph 'NMien fluids winch are 
not of this cliarnclcr are inlroduceil into 
the peritoneal caMtv tho are iisiialJx aJ 
tered to isotoiucily before much absorption 
lakes place The speed of absorption e\en 
of particulate matter is amazing The process 
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IS often recognizable in a few minutes after 
the substance is introduced Another func 
tion IS that of transudation or exudation 
Tlie peritoneum is not thought of as secret 
mg as do epithelial ccih Probabb this hap 
I»ens to some extent but the more impor 
lant action is the lransmi«« on in a rcl itivcly 
unnllcrcd stale of substances which arc 
brought bj the blood or l>mph The per 
ttoneum like other soft mcsciichvmal tis 
sues also takes part m tin procc scs of m 
flammalion nml repair 

INTERDEPENDENCE OF PERITO 
NEAL AND THORACIC CAVITIES 
The peritonea! and thoracic caMlics are 
usuall> treated ns if thc\ were remote from 
each other but the mam body caMt^ is one 
which extends from the apex of tlie pleura 
to the hollow of the pelvis It is dividtcl onlv 
hj the thin flexible diaphragm The upper 
fimcltonnl apertures can be thought of as 
the glottis and pharynx and the lower as 
the sphincters of the bladder and the anus 
In the ipncl act of breathing the coutrac 
lion of the diaphragm increases the mtra 
abdominal pressure ami the relaxed ab lorn 
mal muscles are pushed forward In the 
more complicated acts of coughing or strain 
ing the sphincters and the glottis must act 
in harmony or the contents of bfaifcfer or 
rectum maj madvertenth be extruded The 
same is true of the contents of an abdominal 
hemm of anj kind Conversely when the 
action of the diaphragm is embarrassed by 
distended abdominal visceri or bv splinting 
because of abdominal inflammation breath 
ing IS limited and the lungs function abnor 
raally Ihesc are onlv a few instances of the 
functional relationship of the two cavities 
which may have clinical significance 

There are slnictunl relationships which 
also are important Tlie abdominal muscles 
for instance are innervated bv the lower 
intercostal nerves Anteriorly the internal 
mammary vessels anastomosing with the 
deep cpigaslncs are closely associated with 
Kmphalic channels which dram abdominal 
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and thoracic structures In the relropent 
onenl ttisues the pathwixs connectmij both 
cavities are large and numerous Espcciallv 
in the lymphatics of the diaphragm is found 
an intimate relationship for the inferior or 
subperiloneal network empties parllj into 
supradiaphragmatic nodes and the supe- 
rior or subpleural network empties partly 
into intra abdominal nodes The subpleural 
and subperiloneal yesscls of the diaphragm 
also intercommunicate freely bv means of 
perforating trunks It is not surprising that 
clinical eyidence of infections and tumors 
imoUing abdomen and IhoraT togelber is 
seen so often 

PERITONEAL REACTIONS 
Injury to the peritoneum mav be of any 
character that affects other parts of the 
body The commonest are mechanical and 
chemical the latter including the products 
of bacteria The mjurv to the perUoneum 
mas cause death of tissue or may mercK set 
up the reaction known as the process of m 
flammation If there is death of ti« ue or a 
break in the contiouitv of the peritoneum 
the process of repair will also be initiated 
(a) Process of InQammation —This re 
action can be yrell studied br injecting bac 
tern or chcniicaU into the peritoneal ca\aly 
of a laboratorv animal m amounts that will 
be uTitaling but not lethal Before the in 
jcction the peritoneal fluid is clear yi cid 
and hardly greater in amount than js needed 
to lubricate the surfaces It contains usu 
ally o\ er DO per cent large mononuclear celL 
yyhich are phagocytes The ’•emamder of the 
cells are eosinophils small round cells yrjlb 
occasional!^ a polymorphonuclear basophil 
or small mononuclear to be ecen Dunng the 
first half hour after injection incoostant 
changes occur There may be transient ap 
pcarances of eoainophils or small round cclL 
Before twenty minutes has passed poly 
morphonuclear leukocytes begin to appear 
and yyithiD an hour the«e cell come in a 
great flood which dominates the cellular ele- 
ments of the fluid A differential count at 
this time ynll show them to be yrell oyer 90 
per cent with a tremendous quantitati\e 
increase as yrell When three or four hours 
has passed mononuclear cells appear yvbich 
slam deeply and yyhich are almost smelv 
young macrophages because shortly Ihere- 


nfter the adult macrophages are evident m 
large niimhcrs Slcanwhile the peritoneal 
fluid has increased m amount and rapidly 
become more fibrinous Clots of fibrin form 
yyhich contain in their meslits wandering cells 
and foreign particles or bacteria if these 
were injected The fluid is no longer uniform 
By this time under fayorable circumstances 
phagocytosis has occurred The polvmor 
phonuclears the first of the phagocytes to 
amse can be seen acliycly engulfing bac 
lena or foreign bodies They soon thereafter 
begin to disintegrate The macrophages eii 
gulf bactern and foreign particles and de- 
generating leukocytes as well Both kinds of 
cells obyiotisly perform a useful function 
and controyersv as to yvhich is the more ira 
portant <eeras superfluous As the days pass 
the degenerated cells and their phagocy tosed 
contents disappear probably becoming dis 
<oIyed or phagocy to«ed by fived tissue cells 
Ncyy macrophages keep appearing «o that 
at the end of sii or seycn da\s the entire 
process of inflammation has seemingly «ub 
sided and the peritoneal fluid has returned 
to normal 

The periods of time given m the preced 
ing paragraph are subject to vnde rana 
tioDS and even the character of the reaction 
maj change If an oyeny helming do&c of 
micro-organisms is injecte<l no wandcruig 
cells may appear and tlie animal may die of 
septicemia without being able to produce an 
inflammalory response Vbo if a focus of 
infection is set up yrithin the peritoneal cay 
it\ instead of a single injection oT an irri 
tant the timing and character of the re- 
sponse varies But withm limits the inflam 
malory response folloyis a constant pattern 
and IS not specific for any imlanl 

The appearance of wandering cells wilbin 
the peritoneal fluid means that tissues re- 
mote from the peritoneum hay e been stirau 
lated notably the bone marrow The serous 
cells and tlie all important subscrous tissue- 
have also taken part in the reaction The 
serous cells may become syrollen or mas dis 
appear in places if the reaction is seyirc 
The subserous tissues undergo the familiar 
changes of inflammation of soft parts viz, 
edema engorgement of capillaries and pro 
duction of macrophages from the fixed lis 
sues In the omentum and elsewhere 
called potential yessels appear i-c small 
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^cssels that normilh do Jiot conduct blood 
to any extent but do so aclncl\ during in 
flammalion In the fat columns nrouni the 
aessels of the omentum and mcsenlcn great 
produetjon of pbagoertes occurs Meanwhile 
the Irmphatics are aclue in transferring 
absorbed particles and sub«tances m «olu 
tion to the Ijanph nodes avhich dram the part 
of the peritoneum arhich is inflamed Prob 
ablj aho there is a back and forth mo\e- 
ment of Ijmph i\athin the subseroiis \es 
scls and a re-routing of h mph through 
channels which it ordinanU does not lake 
This effect if it docs occur is of inestimable 
importance because it explains v,cll the dis 
tribiition of infection and of cancer through 
suhperitoneal li«sucs which is familiar to all 
surgeons and ^ihich sometimes takes place 
a era extensiaela 

(b) Process of Repair — I^^lcn perilo 
ncum IS diuded or dies it undergoes repair 
in a manuer similar to that of serous mcm 
branes el«e«hcre The process of inflanima 
tion IS set up in the course of which fibrinous 
fluid comes from the subserous layers and 
forms clots within the peritoneal easily 
■^liereaer the serous cells are injured these 
clots adhere and where an injured surface 
comes into contact mth another injured sur 
face or e^c^ with a prc\iou«U uninjured 
one the two surfaces <lick together bv 
means of the clot This is the first stage of 
adhesion formation Later if this adhesion 
persists It ma\ become organized bj Toung 
connective tis«ue including blood vessels so 
that it becomes a In mg structure a fibrous 
adhesion and no longer a fibrinous one Dc- 
ftets in the peritoneum arc healed bv the 
same sort of reparative tissue The serous 
surface is renewed not bv ingrowth of se 
rous cells from the edges ns defects in 
epithelium would be repaired but hv mcla 
plasia of the voung connective tissue cells 
which happen to be on the surface of the 
reparative tissue Tltse change from fibro 
blasts into flattened polvgonal cells which 
are indistinguishable from the original se- 
rous cells so that a smooth surface is again 
formed 

The ultimate fate of adhesions is unpre- 
dictable In general the more intense the 
inflammalorv process the thicker the result 
mg adhesions Per ons differ greatlj in Iheir 
capicitv for forming adhesions Some form 


them to an cxtraordinarv degree so that for 
the rest of their lives after an original per 
iloneal inflammation thc\ are the victims of 
repeated attacks of svmploms caused bv 
partial or complete intestinal obstruction 
In other instances verj extensive adhesions 
will disappear almost cntirclv in the course 
of a few months The factors controlling the 
formation disappearance and persistence of 
adhesions are not understood and attempts 
to alter their course bv placing various sub 
stances in the peritoneal cavitv have not 
been generallv successful Fortunatelv onlv 
occasionallv do peritoneal ndhesjons caii«o 
sjmptoms Thev are blamed for po topera 
live svinplonis far more often than is juati 
fled The best means of avoiding them m 
elude gentle surgical technic minimal trauma 
to peritoneal surfaces from drving pads and 
retractor* adequate drainage of infections 
avoidance of vertical incisions which cro<s 
manv segments of intestine and perhaps 
making an effort to fasten the omentum into 
the upper abdomen where it is restricted as 
to the structures to which it can adhere 

DISEASES or THE PERITONEITM 

1 Pcnlonitis — Peritonitis means mflam 
mation of the peritoneum not nccessariK of 
bacterial origin Fverj time the peritoneal 
cavity IS entered at operation peritonitis 
follows The usual cause however of clmi 
callv significant peritonitis m human bemgs 
IS bacteria Peritonitis is classified according 
to its extent as generalized diffuse or local 
izcd The localized varietv mav be in the 
form of an abscess Gencrnlirwl pentonilis 
praclicalh nev cr occurs as a rtsull of a focus 
within the peritoneal cavitv such ns ap 
pcndicitis because even in fatal ca«cs the 
process becomes arrestwl before the entire 
Xicritoneal surface is involved It mav be 
found in peritonitis caused by tubercle bac 
illi homolvtic streptococci or pneumococci 
Peritonitis IS said to be localiz^ when onlv 
a small portion of its surface is mnamcil 
such ns occur* sometimes m the neighlw 
hood of an mfhmctl "tppcndix There is no 
line of distinction between diffu c and local 
pcriloiiilis 

Aon liacfennl Prri/onitis — ^Non baetcnal 
pentonilis occurs m human beings when 
sterile irritating or (raumatizing substances 
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piin entrince into the perilonenl cavity 
Common causes arc the instruments and 
gauze introduced at the lime of operation 
bodv fluids such as bile or stomach contents 
which ha%e escaped through a ruptured 
gastric ulcer These substances ma\ be 
sterile Blood can be irritating to peritoneum 
after it becomes clotted or otherwise altered 
from its normal stale A ruptured oxanan 
follicle or cast raav cause sterile peritonitis 
In the earix stages of acute appcndietlia of 
gangrene of the intestine or of acute meson 
teric IxTnphadenilis there max he an eacess 
of peritoneal fluid which is sterile accom 
pamed bv inflaminatorv changes in the 
peritoneum The reaction caused h\ these 
irritants is a true peritonitis which i» in 
distinguishable from peritonitis of bacterial 
origin except that the clinical signs of 
loNicilv are usuallx less and the local signs 
of tenderness spasm or rigiditx max be 
milder Hoxs'excr no surgeon is wise enough 
alwaxs to distinguish bacterial pentonilis 
from aseptic pentomlis with anx degree of 
assurance 

Foreign bodies are nearly all irritating 
enough to set up some degree of inflamma 
tion if left in the peritoneal cax ity A smooth 
object such as a marble max moxc about 
xnthm the caxatx for a while but it is usu 
allx soon fixed in one <ite bx adhesions 
winch are the result of mflamraation Afore 
irritating substances such as a gauze sponce 
cause far more inflammatorx reaction and 
al undant adhesions xvliich mat together 
structures about the gauze and acluallv 
grow into its meshes Dust particles m the 
peritoneal caxatv can remam for long periods 
if thex are inert or mav be remoxed bx 
phagocytes or ex ed max form small fibrolic 
nodules The svmptoms caused bv foreign 
bodies and the reaction around them xarx 
from none to degrees of «c\entx which re 
quire operation If pathogenic bacteria are 
introduced with the foreign bodv an infec 
tion max follow xvhich xnll not subnde unlil 
the foreign bodx is remoxed 

Pentomiis Caused by Intestinal Micro 
Organisms — ^Tlus is the usual variclv of 
peritonitis and the commonest source is the 
appendix The infection is usuallx caused bv 
two or more xanetics of orcanisms although 
m the earlx stages of an infection a single 
strain max be found 


(a) Cn-xnAtTTER or Alicno Opoxmsxis — 
The commonest organisms to be found are 
in the order of frerjuenev somexanetx of the 
group of E colt some strain of non hemo- 
Ix he or alpha hemoljtic streptococci and Cl 
icelchtt None of these strains is apt to be of 
high xirulence exen xvhen groxrn directly 
from fatal cases It takes large doses of anx 
of them to kill laboratorx animals or human 
bcin"s Probablx all of the strains of Cl 
icetchn most of the E coh and some of the 
streptococci are toxin producers and herein 
lies their ability to produce fatal infections 
Peritonitis max be ll ought of as a disease 
caused b> great numberj. of intestinal or 
ganisms of loxx xirulcncc which produce 
toxins in a bodv caxitx xrhich has great 
poners of absorption It is the toxemia and 
not the bacteremia xxhich l^ fatal and the 
complications not the infection itself are 
the mechanism of death 

(b) Coir e of pEmTovms SmcAcrxc 
FROM \N IsTTiAPiairroNEAL Foct*^ — OlJC of 
the most important factors which control the 
course of an mfcclion in the peritoneum i» tl c 
spcexl xxith winch micro*organismx dis tmi 
nalefrom the focus ]f theinxasion of the wall 
of a;i appendLX bx bacteria for example is 
slosv there max be time for an inflammatorv 
reaction to occur alnaxs in adxance of them 
In this x\nx fibrinous exudate mav form on 
the serosal surface of the appendix and the 
micro-organisms hoxxexer far tl p> pene- 
trate and cau e death of tissue alaax> re- 
main xvallcd off from the free peritoneal cax 
itx bx the adhesions which keep formn^ 
ahead of them '^uch a process maj xrcll re- 
sult in the formation of an ab'cc's in xrhich 
there max he much pus or sometimes onir a 
little pus surrounded bx a mas ixe xrall of 
inflamed hard tissues among which <uh- 
pcnloneal fat is apt to plav a prominent 
role But if instead of slowlx penelralin" a 
lesion such as a Ixphoid ulcer of the ileum 
suddenlv ruptures and the filmv adlie<ions 
which cox ered it are tom apart there is then 
rapid flooding of the peritoneal caxilx of 
greater or less extent hr contaminated fluid 
and the area of contamination may be ex 
tended bv graxitx motions of the bodv or 
peristalsis A relatixeh large focus of 

tion IS thus suddenlx set up from which ab- 
sorption occurs oxer an cxlcn ixc surface 
This focus it IS true mav become limited bv 
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Ihe formation of adhesions hiil the chances 
of conlrolltnp the «;prca(I of infiction and the 
toxemia arc not <:o good as when the tits 
stmiinlion is sln« In both instance's the 
bimer against confiniKd tlifTusion of the 
infection IS tile adhesions 
After the initial infection nhclher rapid 
or slow the peritonitis de\ clops according 
to the dictates of mans factors There are 
anatomical arrangements of the mlra pent 
oncal organs and their mesenteries sshich 
control to some extent the direction m which 
infection spreads A perforating duodenal 
nicer for instance tends to force its fluid 
(low nward along the right side of the mesen 
ters of the small intestine Infections m the 
lower abdomen often point into the pels is 
whicJi Js one of the ciislomars sites for nb 
«ccs>.cs I rom foci m the upper abdomen 
and sometimes for 'omc reason abo from 
the appendiceal region abscesses tend to 
form somewhere in relation to the hver 
either m it or nbo\e it («ubphrcnic) or l>e- 
low it (subhcpatic) Illicn the peritonitis is 
well controlled the formation of a single nb 
scess near the focus ma\ be oil that occurs 
In more diffuse processes multiple abscesses 
often form which mnj be distinct from each 
other or mas be connected bj complicated 
sinuses The adhesions delrrinmc the limit 
of the pus m ans ca«c Instead of actual ah 
scc^s formation large masses of indurated 
tiisucs ma> dcsclop aihicli are impossible to 
distinguish cbmealU from abscosse-. and 
which mas subside spontaneousU Small 
pockets of pus m these masses max be ab 
■•orbed Abscesses or inflamed masses of this 
kind ma\ le id to fistula formation between 
% arious organs or between an organ and l)ic 
outside of the bodx It is important for the 
surgeon to know the routes of spread in iJie 
retroperitoneal tissues when dealing asith 
these complicated chrome infections 

(c) Diagnosis of Pfuitomtis — ^This m 
soKes a double duta nimcl} the determi 
nation of w helhcr or not penlonilis i* present 
and the identification of its source or focus 
The diagnosis, of peritonitis rests somewhat 
on the inslorv which mas be exceedingly 
\aried but nearlv always includes abdominal 
pain There arc no avhollj reliable physical 
findings and the signs y ary according to the 
^length of time that the inflammation has 
been present its extent location and other 
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factors It IS ease to list the phj steal signs 
which ought to be present with peritonitis 
but it IS often extremclv difiicult in ex 
nmining any giyen patient to be certain 
whether tlio«e signs arc there or not In the 
early stages the patient mav or mav not 
look acutely ill the temperature maj he 
anjyybcrc from \ery high to subnormal The 
pulse rate is ncarlj always cleyated The 
respiratory rate is variable The patient may 
he unwilling to he with his legs straight out 
Ncarl> always there is abdominal tender 
ness of greater or less extent and degree The 
abdomen iisinlU feels hard for some of its 
extent and this hardness may be due to 
spasm of the a! dominal muscles or to a 
mass It IS yvell for the examiner to bear in 
mind that he cannot always lt!l the cause of 
the resistance to his palpating hand and not 
to interpret it too lightly Tenderness or 
a mass may be reycaled better by pelvic 
than by abdominal csamination 

All of these physical findings maj be the 
rcsufl of lesions other than peritonitis Retro 
peritonea! hemorrhage renal colic and pleu 
nsy nil ma> be accompanied bj spasm or 
rtsisianccon the part of the abdominal mus 
cles Fyen retroperitoneal tumors such as 
Ij mpbo«arcoma or Hodgkins disease maj 
cause signs that nrc indistinguishable from 
those of peritonitis In a niryous or yery 
obese patient it is often difficult for the ex 
nmincr to be sure of the physical signs One 
mnneuyer yxhich maj clarify a confused pic 
lure IS for the examiner to press with some 
firmness on the anterior surface of the upper 
Ihigb yyliere the patient yyill usually agree 
that tenderness is absent The pressure is 
then applied at spots siicce«siy ely higher on 
the llugli until Poupart’s ligament is reached 
If wlien llic examiner pnssps on llie abclom 
inal side of Pouparts ligament tenderness 
siiddenlv IS manifest whereas below the liga 
ment it yvns not present then peritoneal irri 
tation IS almost surely present and its cause 
must be determined The usual sources of 
doubt be in the interpretation of positiie 
findings The examiner wonders whether the 
tenderness he tbcils is seiere enough to be 
significant or yyhether the spasm is truly 
in»oIuntary 

If il IS decided that peritonitis is m all 
probability present the matter of determin 
ing its source or focus is a complicated one 
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and IS best described under the discussion of 
the \ atious mtra abdominal lesions 

(d) TUEATMEax OF pERITOMTIS — The 
principles of treatment of peritonitis are (1) 
to prevent and treat the complications (2) 
to eliminate the focus of infection (3) to 
combat the micro organisms directlv with 
drugs whenever possible and (4) to dram 
abscesses as soon as feasible 

(1) The complications ate often numer 
ous and usuallv plaj a major role in pro 
longing the disease or causing a fatal out 
come Pneumonia tisualU occurs in severe 
cases Toxemia mav be the chief cause of the 
rapid pulse or even of cardiac failure jaun 
dice anuria ileus and ps\ chic changes Ileus 
IS often produced vvholh or in part b\ or 
game obstruction which is especialU apt to 
happen where inlcstiinl coils come into con 
tact with inflamed tissues and themselves 
become kinhed or edematous The organic 
factor should alwavs be sought if ileus is 
present even in the presence of a silent ab 
domen for paralv tic and mechanical ilcns 
mav be interdependent The adjustment of 
fluid chemical and cellular elements m the 
blood stream and thereb> m the tissues 
IS essential 

(2) Elimination or at least drainage of 
the focus of infection is as important in per 
itomlis as in anv other infection There are 
times when it mav be wi«e because of the 
general condition of the patient to postpone 
this step hoping that adhesions will wall the 
focus off but the principle of earliest possible 
removal of the focus remains ftindamental 
It IS m tbis mailer that the technical skill of 
the surgeon maj determine whether the re 
mov al of the focus in anv giv en case is wise 
An inflamed appendix removed m a blunder 
mg manner might perhaps better have been 
left to nature to combat 

(3) Little progress had been made in de- 
stroying the microorganisms directly until 
the advent of sulf-inilamKle Sera were not 
successfully eniploved m spite of the vogue 
they had at one time in Germanv Other 
bactericidal products were not beneficial 
The sulfonamide group however can be 
shown cxperimentallv to be effective espe- 
ciallv m the earlv stages Once the micro 
organisms become intrenched m dead tissue 
and pus the effect of the drugs is le sened 
Thev are never more than an adjunct in 


the treatment but the clinical evidence is 
that they are often useful Attempts have 
been made to increase the resistance of the 
peritoneum to intestinal bacteria bv me ms 
of mtrapenloncal injections of vaccines and 
other substances before abdominal opera 
lions These would have no effect if injected 
after the infection liad taken place but might 
produce n local immiinitv which could pre-* 
vent an mfecliou from starting The evidence 
IS that a certain small degree of non specific 
immunity can be produced but it is of no 
practical value 

(4) There are certain aspects of pcrito 
neal abscesses that arc distinctive and there 
is not usuallv need for hastv action in dram 
mg them The surgeon often docs well to 
wait till the abscess points very clearly bc 
fore attempting incision The reason for this 
IS appreciated onh bv one vvjio has tried to 
find in the pcnloncal cavitv pus whose 
whereabouts was not obvious In the mass of 
mflimed tissues which can form within the 
abdomen adhesions mav conceal identitv of 
structures planes of cleavage are indistin 
gmshablc the opcrativ c field is obscured bv 
uncontrollable oozing and guides and land 
marks vanish It is extremelv easy to enter 
the lumen of the mlestme or to cause bleed 
mg from large vessels vrhicb in the friable 
mflame<l li««ucs is bard to control Great 
damage can be done and the pus perhaps 
not found Peritoneal abscesses in the pelva« 
will often nipture spontaneouslv into Iht 
rectum or vagina if allowed to do so It 
seems to be true that abscesses in oUier parts 
of the peritoneum also sometimes disap 
pear perhaps as the result of niplnri into 
a viscHS or perhaps bv absorption It is hard 
to be sure how often this happens because 
the signs of peritoneal abscess can be mini 
icked bv other conditions \ltogelher the 
diagnosis and details of treatment of pent 
oneal abscess sometimes require a high de 
gree of surgical abihtv and training 

(e) Peritoveai. Diiaivace — Tt hen a per 
ilonenl abscess is opened and also under ccr 
lam other circumstances it is desirable to 
institute drainage Tlie matter of when and 
how to dram is a controversial one but there 
are fundamental principles for guidance 
The purpose of a drain anv w here m the bodv 
IS to keep the superficial lav era. of the wound 
open until the dead tissue and discharges m 
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Ihc tlcpllis hn%t <!ipnrnl<‘<l nncl cnmc iiwn\ 
nml ll»c noiind i« rcnd\ to fill in «ilh henlUu 
from tht Iwtloni Jl is to 

driin more tlnn n smnll pirl of llie pcnlo 
nnl cautN nl once 1 Iii' i' trne not onh lie 
cniise of tin. tminifolil crenecs and pockets 
into whicli the ca\«t\ is divided bnl nl«o 
Ik'c iusc of the rt action of tin. p< ritonenm to 
n dram The dram is uUvavs n foreign liodv 
Hjid as «i»h causes the perjlontijm «jth 
vvliith it is 111 iontact to Inromi mnamid 
and to dj«<Iiargc its filirinous cxmlate This 
validate clots vvlarever the flow of fluid is 
not nclivc thus forming adhesions nhoitt 
tin dram vvliicli vs all it off Drains llurefort 
entmol In cfTi'clivc for more than a few 
ccnlimcUrs from tlnir location The iinpors 
tance of accurilc placemcfit of drams is 
ohvjoiis 

There an four prinnpal reasons for dram 
mg the peritoneal cavili 

(1) 'Ihi prcsincc of gross nmotmls of 
ilcnd tissue assoeiatevi with iiircro-organisms 
Tin ro is alwnv s dead tissue U ft lx hmd after 
operations due to elainpmg nml Iigalmg of 
lut vcsmls mjurv hv in«lrmncnl' tit, but 
tin «c minute amounts mi\ licsTftU ignored 
Oross nmounts of dead lissiic m the presence 
of inhetion or severe roiitaimnilion should 
be driiinwl 

(2) liiscrurt closure of a hollow visciis 
The emph isis here is on the w ord mseture ’ 
niul tint IS aUvaysn matter to be eleterminctl 
bv the surgtonN juelgincnt and experience 
‘Sometimes closure of a hollow \i<ciis must 
he done he appmKimitian of tnfj'tmcd fix 
silts and the surgeon hopes that his sutures 
will remain intact hiiL fears that they mnj 
not Or the surgeon inav btluve that helms 
left loo much tension on his bnc of suture 
or that tin blood siippU of the tissues be lias 
npproMmiled is not excellent or that undue 
pressure niav iin'cwilhirj the visccis Under 
siteli circiiin-lances jt is belter to have a 
tirnn atciirafclv placed to tilt point of dan 
gtr than to risk t scape of llit contents of 
till VISCIIS into the pcritonc il cavitj with no 
wav prepared to the outside An example of 
tins is the stump of the cvstic duct remain 
mg after cholocvstctlomv whirh however 
securely ligated maj open and allow bih to 
dj>c)jargt 

(3) IJnconlrollcd bhedmg Haw surfaces 
mav be kft after operation which ooze in a 


manmr difilciiH to control Jt is belter to 
conduct tilt di charge outside the peritoneal 

cavitv 

(4) The presence of exposed relropcrito 
neaf tissue phis contamination The reason 
for draining m this circumstance is that the 
tissues btneath the peritoneal cells are far 
Itss rtstslanl to invasion l>v micro organisms 
than art inlacl periloncal surfaces 

Tilt fortgomg rta«ons are sprcific an/J 
there is iisualK little doubt m the operators 
mind » hethtr one of the conditions men 
tioiud IS present or is not It is to be noted 
that coiitainmation alone is not a reason for 
draining The peritoneum ran take care of 
n vast ninoiml of contammnlion provuhd it 
IS intact Xo rontnmmatinn of an area that 
Is small enough to be tonlrollcd b / n drain is 
to be greatly feared Extensive conlamina 
tioii IS dangerous but extensive areas can 
not l>e tlramid JMioii however contamina 
lion Is associated with dead tissue or raw 
siirfacts accuratolv placed drams arc usiialh 
nccdul 

Sfuch can be done to reduce conlamina 
lion before the nlidonicii is closed It is good 
practice to take tune to aspirate nccuralclv 
and carcfiillv pockets in the pentontum 
when, fluid or foreign pirlielcs mav collect 
Hit pelvis the lumbar gutters and the re 
Cesses about the liver and kidncjs often con 
lam fluid In thi>wiv theqinntilv of micro 
oqranisms in these areas maj bo <o reduced 
that the intact peritoneum can dispose of 
the remainder AttempLs to irrigate the per 
itoncum arc wsuaHj tmsMceessfu/ hut an im 
gating lube with o suction tip attached to it 
miv nl times I c useful It is not jet clcarlv 
tsliblished whether placing drugs such as 
sulfonamides in the peritoneal eavitv has 
nnv advantage over giving them bj other 
routes 

The kind of drainage that is instituted 
must be fitted to the need of the case If 
dr image is needed at all it is usuallj best to 
err on the side of providing excessive nve 
nues of escape for (he fluid Hhcre the fluid 
IS txiH-cted to be small m amount and not 
loo liut-k rubber tissues mav suffice as tlitv 
allow txudalc, to escape around them They 
have the advantage of being soft and adapt 
able but the disadvantage of being difficult 
to adjust later except to shorten If more 
than s little discharge is expected one or 
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more soft, black rubber tubes may be pref- fecled or badly contaminated ca«^s, it may 
erable, as thcj maintain a lumen if kept be wise to place the drains to the «ile chosen 
clean and can be slid back and forth to make and then close only the peritoneum (with 
sure that thej are free It is the sealing off posterior «heath if the rectus is involved) 
of drams in the depths bj fibrin which leads for the remainder of the wound. A china silk 




Fig 522 — A man had » laterocolic appendiceal abscess with a cecum which lay in the right upper cjnndninl- 
A transverse incision was made o>er the mass, which lay in the Sank alxiut the lesel of the iiiiiLiliciis In 
order to gain woiking room the incision was earned roediallv across roost of the right rectus Tlie large 
appendix «as retnoved leaving the wall of the abscess behind and some relropenloneal tissue which was 
denuded of peritoneum The medial portion of the wound, i.e., that part wluch iniolved the rectus, was 
dosed to present evisceration by approximabiig the postenor sheath and the pentoneum, but m order to 
miminize the danger of infection of Uie abdominal wall, no other sutures were taken in the wound A sheet 
of china silk was used to hold apart the subcutaneous liSso« medially The abscess was drained by means 
of a double rubber lube The principles are to supply free drainage to the area where the dead tissue and 
contaminated exposed relropenloneal tissue are foond, to prevent ensceralion and to nsoid ro far as possible 
locking up tmero-or^msms in the abdominal wall The area of pentoneum contaminated during the operstion 
IS too extensile to drain easilj, and m any case there is no need to dram it, as il is intact, d. Showing 
location of the cross sections V, Cross section at A-B C, Crora section at C D 


to many disasters, and a drain that can be 
blled off the bottom of its tract and then 
slid back into place has a great advantage. 
Often, the problem arises of how to close part 
of an abdominal wound and at the same 
time dram through it. In dealing with in- 


tampon may be looselj placed down to the 
clos^ sheath In wounds of even gr^t 
it maj be best not to dose the peritonei^ 
at all but to place a silk tampon, filled vriln 
cigaret drams, firml.v through the peritoneal 
lajer, so as to wall off the vi«cera from the 
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rubber tube driins and at the 'iame time pre- commonest focus It often appears as mul 
\cQt eusccrntion It is a niistihe to close tiple, small graj pearly tubercles which 
tightlj about a dram The aim is rather to shine through the mesothclial la\cr and feel 
a\oid closing wounds as far as possible in like small shot placed m the subpcntonca! 
tlic presence of infection or expected infee- tissue This form of the disease is diffuse It 
lion Drainage must also be free A dram maj atso occur as localized maolvemcnt of 
placed down to a leaking mscus or other one organ, where it may cause distortion due 
focus even though it allows escape of «iome to scarring and contraction In the large in 
of the fluid maj not prc\ent dissemination testme for instance it may closelj resemble 
of the remainder throughout the peritoneal carcinoma It maj go on to large areas of 



Fig £33— A transverse incision irtui tnale «lindng the left rectus Iom cJotvti nncl extend ng iipunnl and 
outMard U rough the lateral alilommal muscles and the pentoneum under tl em Tie sign oil i<oIon «as re- 
sected because of severe recurring diverticulitis The infection was hmitrt) to Uiat segment of the bowel Much 
of de sigmoid and tlie upper part of (he rectum was removed Tie rectal stump was turned in t /isttihx 
between the bladder nnd tie sigmoid was inlemipleil and the opening m the wnU of the bliuller w&s closed 
An abscess was found m the cul>dc sne He disseclinn was d ITicuU retroperitoneal Ussie vpnres were of 
necessity opened up oier a large area ond there was much contaminat on of the lower pcntoneal invity Hie 
abscess wall deep in the pelvis was left in Hie wound was treated os follows H e proximal en 1 of the divided 
s gmoid was brought out through the Interol angle of the wound u a permanent terminal colostomy He 
wound was closed m the peritoneal laier only id order to avoid infection of the nbclominal wall between the 
colastom; nnJ the lateral nuirpn of tlie rectos muscle In lie medial portion of Uie wound a double soft 
rubber lube dran wos jlaced down to tie abscess in tie pcKie Ceplalal to this was place! a tampon of 
cl ina siE. wl ch contained numerous soft ogarct drams The Ininpon was placed deep into the pelvis so as 
to 1 old back the intestines from evisceral nt, and from coming in contact wnth ll e tube dram Milhin forty 
eight lours as the intestines became fixed to each other an I to the peritoneum i ear the wound margin the 
cigarel drams were startcil out of the tampon The tube drams meanwhile were moved slightly each day 
and irrigated Tic china silk was removed at the end of a week, and the tubes were allowed to si orten 
l! cmsehTS slowjy 

cavity With fatal results The safeguard is a caseation with ulcer formation nnd fistulas 

means of evit to the surface that is suf In all of the forms fluid is chnractenslicalK 

ficicntlj wide accuralelt placed and direct present, either as diffuse a«cites or in rc- 

Spccial Types oj Pentomiis — { a ) Tuber slricted pockets The onset of the infection 

cuLous Pebitomtis — ^This disease occurs niav be violent enough to suj^cst an acute 

more often in women than m men and m suppurative peritonitis or maj be so gradual 

the joung than m the old It ma\ occur as as to suggest tvphoid fever The sjmploms 

part of a miliarv dis«cmination or m ongi are v nriablc but iisiiallv incliuli. more or less 

natc as it freqiientlj docs m «ome tnlra- fever malaise loss of weight abdominal dis 

peritoneal organ The fallopian tubes are its comfort and distention In the difluse tvp- 
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the presence of fluid is demonstriWe The 
umbilicus IS apt to be eierted It is a stand 
Trd statement in medical literature that the 
abdomen has a doughy feel, but this is not 
literallj true The abdomen is not plastic 
but usuallj softly distended and not ver3 
tender The treatment consists of general 
supportiie measures simple opening of the 
abdomen with aspiration of the fluid if the 
process IS diffuse or often removal of a dis 
eased focus if one is present If the process 
IS not associated with extensive tuberculosis 
elsewhere m the hodj the prognosis is not 
bad 

(b) Gonococcal Peritovitis — This 
comes from infection of the female genitalia 
It is rarelj fatal It is important because it 


mild degree of ngiditj maj characterize the 
illness If a j oung girl has ev idence of diffuse 
pentonitis without localizing signs over the 
appendix a high leukocvtosis and evidence 
of great prostration the diagnosis of pneu 
mococcal peritonitis must be stronglv con 
sKlercd Before the advent of pemcillra and 
the sulfonamides the di«case was usually 
fatal although it somelinita went on to ah 
scess formation with or wathout recovery 
Non the prognosis in cases recognized in time 
is greatlj improved 

(d) PcRiTONiTts Caused bv Hemolyttc 
STnEPTococcr — In certain cases of widelj 
disseminated even generalized peritonitis 
hemolytic streptococci ate found m pure cul 
lure This infection raa^ follow a strep 



Fis o®! — A SuW ayit ramuBtio Rli«<i?sa «sleculMg from a yaracecal oli«cess B it iv ilmnetl Ut a piu« 
11 I » rai (irr drain * 



resembles diffuse peritonitis of intestinal 
origin especially that following appendicitis 
If the diagnosis is not perfectly clear it is 
better to explore the right lower quadrant 
and usually remove the appendix than to 
risk the dangers of postponed operation The 
ervthrocyte sedimentation rate is usuallv 
higher in gonococcal peritonitis than it i» in 
appendicitis but often a differential diagno 
SIS IS impossible Sulfa drugs are usuallv ef 
fcctive in controlling the infection 

(c) PvEUMOCoccAL Peritomtis — ^TT iis 
mav occur secondarilv to pneumococcal in 
feclions outside of the peritoneal cavitv or 
mav follow infection of the fallopian tubes 
It occurs chiefly m girls under ten years of 
age Diarrhea distention and a surprisingly 


lococcal lesion elsewhere m the body as for 
instance acute pharyngitis The symptoms 
and signs are those of a severe infection with 
evidence of peritonitis The treatment i^ 
chieflv the use of the sulfonamides or pent 
cillin proper handling of anv discoverable 
focus drainage of anv abscess that may form 
and perhaps aspiration of the peritoneal 
fluid 

(e) Other Types — Evidence of penlo 
neal inflammation occurs m relation to acute 
rheumatic fev er The pathologic processes m 
volved are not well known Occasional cases 
are reported of peritoneal infection with 
micro oi^anisms other than those previoiidv 
* UerUler m Cl nsfopher Te*tbcwk of «urKerv oJ 
S p 1077 
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dc<;cribcd, many of these invaders probably 
coming from the intestinal tract. Actinomyces 
may cause peritonitis, and diffuse infections 
have been described in relation to lympho- 
granuloma inguinale and brucellosis. Almost 
any type of pathogen may Ije recovered 
from the peritoneal ca\ ily as medical rarities. 

Any type of peritonitis may become 
chronic. In these cases, the peritoneum be- 
comes thickened, and adhesions are present. 
Cliaik-like, hyaline deposits have been de- 
scribed, as in peritonitis arenosa. This con- 
dition is rare When infl.'imnialion haslastc<l 
several days, so-called peritoneal irritation 


myxoma or p«cudomy \oma. sometimes called 
bydrops spiinus, Jn the ovary, pseudo- 
mucinous cjsls arc the probable point of 
origin In cither case, the mucoid mnlcri.-)! 
escapes from the appendix or ovary and is 
discharged with bits of epithelial lining into 
the peritoneal cavity These fragments are 
implanted into distant parts of the perito- 
neum or its organs and continue secreting 
so Uiat lakes of thick jelly arc formed The 
jelly and the epithelium act as irritants, so 
that there is a reaction on the part of the 
peritoneum, aith some inflammatory exu- 
d.ale and the formation of adhesions The 



Tig 525/— Subdiaphraguiatic aWess «bicl» » not BCctssjlile frnm tlie olKlomiiidl wall A. a prpparatorj pack 
19 placed m the Uiomcic canty to eecure a cliaonel to the diaphtngm, B. the abscess is drained secondanijr * 



cells may be found, which arc groups of large 
mononuclear cells, prob.ablv phagocytic, 
which project from the peritoneal surface 
An excess of clear or slightly cloudy sterile 
peritoneal fluid may be present in chronic 
peritonitis It is apt to contain an unusually 
large number of macrophages This may be 
found for instance in the free peritoneal cav- 
ity in the vicinity of an abscess. 

2. Pseudomyxoma Peritonei. — ^Thjs un- 
usual condition, more casually known as 
“j'elly-bclly,” arises in most if not all cases 
from a lesion in the appendix or ovary. In 
the appendix the source is probably a 


ultimate result is masses of adhesions and 
gelatinous exudate which give rise to a 
variety of symptoms, such as distention, ab- 
dominal pains and changes in bowel habit. 
The treatment is removal of the focus, fol- 
lowing which the implanted masses some- 
times disappear. The prognosis for a long 
life is not ntcessariJy altered by the condi- 
tion II is to be distinguished from colloid 
carcinoma with mctaslasos, whicli can give a 
picture which is similar grossly, but the dif- 
ferential diagnosis can be made by the char- 
•Ilcrltlcr, in ChriUoptwr Texltiook of Surger}. *d 
S p 10TS 
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acter of the cells present ns the hnmg cells 
in pscuclomj’xomn <lo not resemble mahg 
nnnt cells 

3 Tumors and Cjsts — Ncarh nil tu 
mors of the peritoneum are melnslatic 
There is onlj one form of mnhgnanl tumor 
of pentonenl origin that is genernlli rocog 
nized and that is the so called mesothelioma 
Other tumors arise in the retroperitoneal 
lajers both benign and malignant similar 
to tumors of soft connective tissue elsewhere 


in the boclr with which thei arc best class: 
fied Cssts lined b\ cells resembling pento 
neil cells are found frcquentlv about the 
pels 1 C organs of the female Subseroiis c\sts 
occur having their origin probablv m fetal 
remnants of the gemlounnarv svslem or in 
Kmphatic channels Cvsts a!«o occur as a 
result of infestation with animal para«itcs 
notablv the echinococcus rpithchal cvsls 
such as dermoids are not trulv of peritoneal 
origin 

Harold D IIarvev 
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COXGEiNTTAL MALFORMATIONS OF 
THE STO^IACH 

C^ngcnitil malformations occur less frc* 
qucntl^ in the stomach than in anv other 
part of the paslromtestmal tract Cases ha\e 
been reported m which the stomach was 
found in the thorax as a result* of a defect 
in the diaphragm either at the esophageal 
opening or m the right or left leaf In these 
cases the stomach was quite normal except 
for its position Other malformations which 
have been reported arc alre«ia at the cardia 
or palonis congenital hourglass stomach 
and aberrant pancreatic tissue located at the 
pjlorus These conditions occur so infre 
qucnlh houeaer that for all practical pur 
poses thc\ ma^ be disregarded Bj fat the 
most common congenital malformation of 
the stomach is congenital hsperlrophic 
paloric stenosis which will be considered in 
detail 

CONGENITAL in PCUTIlOl’niC PYLORIC 
STENOSIS 

Congenital hspertrophic pjloric stenosis 
was first described as a clinical cntits in 
1777 when George Armstrong reported a 
case in a three week old infant In 1788 
3e“irds}ej' rt-pcvled the 
findings m a case Williamson of London re- 
ported a Ispical case in a male infant in 
3841 In 384® Simeon DaaosXs was the first 
to note the projectile vomiting he reported 
the first case in Gerraanj, m that \ear In 
1879 Landercr first used the name congenital 
h\ pcrtrophic pj lone stenosis In 1887 Hirsch 
sprung called attention to the condition as 
being peculiar to mfanc' In 1890 Finkel 
stem mentioned a palpable tumor for the 
first time The greatest progress in the study 
and treatment of this condition has been 
made since the advent of the Fredet Hamm 
stedt operation in 1912 

Occurrence — ^The incidence of pvlonc 
stenosis IS not accuratel> known but the 
condition occurs frequently enough so that 
the practitioner should have a clear under 
standing of the clinical picture and the 
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proper treatment It occurs about seven 
limes more often m male than in female in 
fants and frcquentlv in the first child of a 
familv It mav occur in more than one mcm 
her of a familv In one familv of 12 children 
the first fifth and ninth boas had pvJoric 
stenosis \ girl whose father had been oper 
ated on in mfanev for pvlonc stenosis was 
operated on rccentlv for the same condition 

Anatoms — ^The normal pvlonc canal of 
an infant measures about 1 5 cm in length 
The pvlorns projects into the duodenum as 
the cervix does into the vagina In pvlonc 
stenoais the entire pvforiis is converted into 
a tumor because of hvpertrophv of the cir 
cular muscle lavcr All other elements of the 
pjlorus are normal 

E4»olog\ — ^The eliologv of this condition 
IS sltH unknown Manr theories have been 
adaanced but none has been able to explain 
either the great muscular hvpertropha which 
IS present at birth and which disappears after 
the Fredet Rammslcdt operation or the ocen 
sional spontaneous cure without operation 
It has been definilelv proved that the tumor 
IS present at birth from the examination of 
premature babies with well defined tumors 
but the svmploms do not usuallv become 
rvjdfjjl before Ibe srrsvjd week of bfe oJ 
which lime the pvlorospasm associated with 
the tumor begins In all cases the hv^icr 
trophv precedes the spism but it is the coni 
bitintion of the two that causes the pvlonc 
ob<;truclion The sevenlv of the sjunploms 
Is due to the variation in degree of the 
spasm rather than to the size of the tumor 

Palhologj — In a well marked case the 
pvlorus IS chataclerislic It appears as a 
firm white fusiform mass about 2 5 cm 
long with a consistencv about like that of 
cartilage The tumor is freeU mov able, and 
the penlontal coal is smooth and glistening 
The lumen of tlie pvlorus is probabh never 
complclclv closed hut it mav be onlv large 
enough to admit a probe On section the cir 
cular muscle coat is often seen to be five 
times its usual tlucknc«s but all other slrtic 
tures appear normal As a result of tlic ob 



048 


THE STOM\Cn A^D DUODENLM 


«tniction the stomach is both h\perlrophicd 
and dihlcd often to three or four limes its 
normal *ize and m some cases its oulhoe 
mi\ be ®een through the abdominal \mI 1 
Clinical Picture — The clinical picture of 
p\loric stenosis is strikinglv uniform Vomit 
mg which IS alwa\s the first svmptora be- 
gins in most cases between the second and 
the fifth T\eek of life Up to this time the 
infant has appeared quite normal This 'om 
iting which begins as a regurgitation soon 
becomes projectile and the quanlits ofaom 
itus IS so great that it lea\cs no doubt that 
gastric retention exists The aomitus ncacr 
contains bile but maa contain blooil The 
somiting IS *0 forceful that the aomitus maj 
be projected ®c\cral feet It ma 5 occur di 
rcclli after each feeding or if less frequent 


has lietn palpated The pjloric tumor m the 
right upper quadrant of the abdomen is the 
one sign that is pathognomonic of piloric 
stenosis It IS found in no other condition 
and its presence therefore establishes tin 
diagnosis It niai be felt m eierj case if 
the examination is properly made nith the 
stomach emptv and the child relaxed Occa 
sionilh it IS ncccssarj to examine a child 
more than once to feel the tumor but nitli 
greater experience the ph\sician rareli 
needs to make more than one alKlomtnal cr 
aminntion Xo patient should be operatctl 
on until tlie tumor has been felt 
The tumor is best described as feeling like 
a small olive but it vanes considcrabh in 
size depending on whether or not tht 
pvlorus is contracted during Iht cxamina 



Fg S^C — a The tlomoch id s case of prlonc »Icikwis I a turiruil itomarl froni an inlont of Ihe same 


the amount vomitcvl which represents the 
entire stomach content maj be equal in vol 
ume to that of several feedings Since the 
child IS losing all his nourishment bv vomit 
ing he loses vreight rapidlv and soon be 
comes dchjdralcd and wasted For the 
same reason he is conslipatetl and passes 
onlj small amounts of urine 

Gastric peristaltic waves an visible in all 
cases These varv con idorablv in intcnsitv 
being most striking in a late case Thev arc 
seen best when the stomach is full starting 
at the left costal margin and pa« ing to the 
right More than one wave mav be present 
at a lime \Mn!c peristaltic waves arc found 
m other conditions in mfanev and therefore 
cannot be considered pathognomonic of 
pvloric stenosis tliev arc often helpful in 
establishing the diagnosis before the tumor 


lion Tlic tumor mav he anvwhere m tic 
righ upper quadrant of the abdomen if 
lies under the rectus muscle it niav casd' 
be confused with the Imea lrans\cr«a It 
best felt when the stomach is einplj and a 
due to Its location ma> be obtainwl I ' 
watching the point where the peristaltic 
wave ends If pri‘«sure is made on the fundus 
of the stomach with the left hand while one 
palpates for the tumor with the right Iiaiid 
the tumor mav bt brought out from bchin 
the rcctus muscle or down from beneath the 
liver to a point where it is more ca'ilv fill 
Diagnosis — ^Since these cases run quite 
true to form an intclligcnllj taken lii'torv 
and the recognition of peristaltic waves arc 
helpful but the diagnosis dcficnds cntireb 
on feeling the tumor 

The diagno i' mav be made roenlgenO* 
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graphically, but in the writer’s cxi>ericnce is the occasional ca'^e in which the sjmptoms 
this methofl has been purposely avoided are not se\crc and the infant is almost three 
both because the diagnosis maj be made months of age. With the present low post- 
withoul it and because the barium may in- opcrati\e mortality, of less than 1 per cent, 
crease the poslopcrati\e discomfort. it scem-« unnecessary to subject a babj to 

Pyloric stenosis must be diffcrenlialed three months of lomiiing and refeedmg. as 
from duodenal stenosis which is due cither required by medical treatment A baby. suc- 
lo congenital atresia or to a band In pjloric cessfully operated on, is perfectly normal 
stenosis the sjniptonis do not become eti- and able to tolerate a generous formula two 
dent before the second week, while in duo- weeks after operation From an ttonomic 


>11! S38 



IlK 537 Fir SiO 

Fig 537 — ^Tirsl sUp of a FrrUel-Hammsledl operation Inciston of Ih* penloiirum nnil Ihr •u{wrfinal fibers of 
Ific nrrutsr muscle 

Fig 338 — Scconil step in tlie Frcilel Tlanimslwll operation Starting the separation of tlie cut muvte edges 
nitb a mosquito clamp. 

J'lg 539— Hnal step in the Frcdcl Uammstedt operation Separating the cut muscle oclpw until the mucosn 
completely fills the inctsmo 

denal stenosis they usually dale from birth, standpoint alone, surgical treatment is bel- 
In p\ loric stenosis the vomiting is projectile, ter than medical trcatinenl, which must of 
and tlie vomilus noser contains bile; while ncccs-'ity be prolonged 

in duodenal stenosis the i oiniting is not pro- Preoperative Preparation — Prcopcralb c 
jectile, and the vomilus mn> contain bile, preparation has probably been the mo-l im- 
The tumor, of course, establishes the diag- porlanl factor in reducing the mortaniy to 
nosis of pyloric stenosis its present level (1 death in 400 cases). A 

Treatment. — After the tumor has been few jears ago these patients were operated 
felt, the infant should be operated on as soon on as for an emergency, with a high mortal- 
as he has been pul in condition to withstand ily as the result. XIany babies died of shock 
opemlion. The only exception to thK rule Ijccause their condition was too jKior to with- 
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•iilruction the stomach is both hj perlroplm*d 
find dihtcfl often to three or four times its 
normal size and in some cases lU outline 
maj be seen through the abdominal wall 
Clinical Picture — The clinical picture of 
pvlonc stenosis is strikingly uniform \omtt 
ing nhich is ahvass the first symptom be- 
gins in most cases between the second and 
the fifth week of life Up to this time the 
infant has appeared quite normal This \om 
itiiig which begins as a regurgitation soon 
becomes projectile and the quantity of\om 
ilus is so great that it leaa es no doubt that 
gastric retention exists The aomitus nexcr 
contains bile but may contain blood The 
soniiting IS so forceful that the \omitus may 
be projected se\cra! feet It may occur di 
reeth after each feeding or if less frequent 


has been palpated The pyloric tumor in the 
right upper quadrant of the abdomen is the 
one sign that is pathognomonic of pslorc 
stenosis it is found in no other condition 
and its presence therefore establishes tin 
diagnosis It may be felt in e\ery case if 
the examination is properh made with the 
stomach empty and the child relaxed Occa 
sionallv it is necessary to evamine a child 
more than once to feel the tumor hut with 
greater experience the physician rarcl\ 
needs to make more than one abdominal cx 
animation No patient should be operated 
on until the tumor has been felt 
The tumor is best described ns feeling like 
a small oh\c but it vanes considerably in 
size depending on whether or not lit 
pvloms IS contracted during the examma 
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n1 slomar} from an nfanl of the same ape 


the amount vomited which represents the 
entire stomach content mnv he equal in vol 
umc to that of several feedings Since the 
child IS losing nil his nourishment bv vomit 
mg he loses weight rapidlv and soon be- 
comes dehvdralcd and wasted For the 
same reason he is constipated and passes 
only small amotinls of urine 

Gastric pcrislallic waves are visihk in all 
cases These v aiv considcrablv m mtcnsilv 
being most striking in a late case Thev arc 
seen host when the stomach is full starling 
at the h ft costa! margin aiul passing to the 
right More than one wave mav lie present 
at a time 4\hilc peristaltic waves are found 
m other conditions in infancy and therefore 
cannot be considend palhomionionic of 
pvlonc stenosis Ihcv an often helpful in 
cstahhshmg the diagnosis before tiic tumor 


lion Tlie tumor mav he anv where m the 
ngh upper quadrant of the abdomen if it 
lies under the rectus muscle it mav ca«!b 
be confused with the hnca lrnn 9 vcr«a It i 
best felt when the stomach is craptvr an 1 a 
clue to its location may be oblamctl t' 
watching the point where the peristaltic 
wave ends If pressure is made on the fiinihis 
of the stoinacii with the left hand while one 
palpates for the tumor with the right haul 
the tumor mav he brought out from behind 
the rectus muscle or down from hciieatli ll e 
liver to a point where it is more easily felt 
Dmgnosis — Since these cases run quite 
true to form an intcUiLcnllv taken hislon 
and the rceoi^nilion of peristaltic waves are 
helpful hut tlu diagnosis depends enlmiv 
on feeling the tumor 

Tlic diagnosis mav be mailc roenigeno 
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graphic«Uj% but in the writer’s experience is the occasional case in w hich the symptoms 
tin's metiiod has been purposely avoided arc not severe and the infant is almost three 
both because the diagnosis may be made months of age. With the present low post- 
withoiil it and because the barium may in- operative nioriahty, of less than 1 per cent, 
crease the postoperative dUcomforl. it seems unnecessary to subject a babj* to 

Pyloric stenosis must be diflcrenlialed three months of vomiting and refeedmg, as 
from duodenal stenosis which is due either required hj medical treatment.Ababj.suc- 
to congenital atrc«ia or to a band In pjloric ccssfully operated on, is perfectly normal 
sfenosia the sjmplonis do not become evi- and able to tolerate a generous formula two 
dent before the second week, while m duo* weeks after operation From an economic 
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Pig 547— First step o( a Frerlet Ilaramsledt operatwD rnosfon of ibe penloneaio anil lU superfictnl fibers of 
the circular muscle 

Fig 528— Second st.p m the Fredcl-Hammsteat operation Starting the separation of the cut muscle «lr» 
nifh a mosquito clamp 

Fig 523— Final step lo ihe Predet ItammsIeJl operabon Scparoling the cut muscle edg« until the mucosa 
complctel) the incision 


fienal stenosis they usually date from birth 
In pvJoric stenosis the vomiting is projectile, 
and the vomilus never contains bile, while 
in duodenal stenoris the vomiting is not pro- 
jectile, and the vomitus may contain bile. 
The ttimor, of course, establishes the diag- 
nosis of pyloric stenosis. 

Treatment. — After the tumor has been 
felt, the infant should be operated on as soon 
as he has been put in condition lo withstand 
operation. The only exception to this rule 


standpoint alone, surgical treatment is bet- 
ter than incdic.ll treatment, width must of 
necessity be prolonged. 

Preoperathe Preparation . — Preoperative 
preparation has probablj been the rno«t im- 
portant hictor in reducing the morlahly to 
its present level (1 death in 400 ca«es) . A 
few jears ago these patients were operated 
on as for an emergency, with a high mortal- 
itj a« the result. Many bsbios died of «hork 
because their condition was loo poor to with- 
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stand -in^ operation At present the amount 
of aomiting and the kind of formula the 
babv has been recei\ ing are disregarded and 
efforts are immediateK made to overcome 
the deh\ dration H% podermoch sis of 100 cc 
of saline and glucose 'olution twice dadj for 
two or three da\s is gi\en until the fluid 
balance has been reestablished If the in 
fant s condition is desperate be may first be 
gnen either an infusion of 10 per cent glu 
co«e or a blood transfusion using 20 cc of 
whole blood for each kilogram of body 
weight One or ly ounces of 5 per cent glu 
cose solution which is often retained better 
than a formula of milk is gnen cicry two 
hours before operation 

After two or three da\s of this treatment 
there is a striking impro\cmcnt in the bab\ s 
condition with the con\ erting of a babj who 
might ha\e been considered the poorest pos 
siblensk into one well able to witlistand an 
operation \\hen deh\ dration is complctelr 
o\ercome the child is operated on the 
Frcdct Rammstedt operation being used m 
all cases Ether (open cone) is alwajs used 
except in cases of infection of the respira 
torj tract when no\ocam is used Ether 
gi\en with an open cone is so well tolerated 
that a respiratory infection practicalh ne%er 
occurs after operation 

Opcrntion — k right rectus incision 5 cm 
long IS made high enou(,li to oicrhe com 
pletelj the right lobe of the Incr which acts 
as a buffer and presents postoperative rup- 
ture of the incision in a pooTf> noiinsheii in 
fant The right lobe of the liver is retracted 
upward and the pvlorus is delivered into the 
wound ^M 1 lle the tumor is held between Uic 
thumb and the mdex finger of the left hand 
an incision is made over its entire length m 
the least vascular area cutting through the 
peritoneum and just starting the circular 
mucclc The cut muscle edges arc then «epa 
rated bv inserting a straight mosquito clamp 
in the stomach end of the inci'ion and 
spreading it until the mucosa conipletclv fills 
the incision Great care must be exercised in 
«epariting the muscle for fear of breaking 
into the duodenum «ince the change from 
the thick pylonc tumor to the thm walled 
duodenum is rather abrupt The tumor is 
dropped back and watched for a moment or 
so to be sure that there is no bleeding from 
the cut surfaces If there is much bleeding 


thexcssel mav be ligated come distance from 
the cut muscle edge with a suture of fine 
black silk The abdomen is then closed m 
lasers using black silk (c) throughout 
Postoperative Care — \ftcr operation Uie 
infant should be kept m a room with a con 
slant temperature, completely isolated from 
oilier patients Great care must be excrciseil 
in the postoperative feeding as m manv 
cases because of the use of a varietv of 
formulas before operation the infant has a 
low food tolerance For the first five davs 
breast milk is given with a medicine dropper 
without picking up the babv Jf the babv 
IS to nurse he is allowed to do so once on 
the fifth dav twice on the sixth day etc 
until he is completelv breast fed If he H to 
have a formula evaporated milk is well tol 
crated This formula is given once on the 
fifth day, and if it is well tolerated it may 
be rapidly increased until the caloric require- 
ments are met HvpodermocKsis of glucose 
and saline solution is given daily on the first 
three days after operation Skin sutures arc 
removed on the fifth day 
It IS unusual to have anv but the smooth 
est convalescence If a complete operation 
lias been done tlie baby should not vomit 
after operation If vomiting docs occur it 
usuallv means that the stomach has not been 
emptied m the operating room,’ The pas'agt 
of a stomach tube will produce an imtnedi 
ate response In most cases there >s a gam m 
weight before discharge on the twelfth day 
and in a month the condition is the vamt- 
it would have been had pylonc stenosis not 
occurred The Fredcl Rammstedt operation 
gives a permanent cure as the pvlonis has 
lecn found to be normal in patients oper 
aled on later for other conditioos In con 
trast to thi» the pvlonc tumor has been 
found years later to be exaetlv a”* Jt "a' in 
infancy if gastrocntcrostomv was done 
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rOREIGN BODIES, GASTRITIS, GAS 
TRIG HEMORRHAGE, WOUNDS 
OF THE STOMACH 

FOREIGN BODIES Il< THE STOAIACII 
Etiology and Varieties — I Swallowed 
(a) bj inadtertence coins pins marbles 
buttons broken tberraomelers false teeth 
tooth brushes fragments of eating and culi 
nary utensils pencil ends lacks nails dental 
and surgical material and tools food boluses 
fish bones (b) bj intent mils tools wire 
twine glass etc by sword swallowers ex 
lubitiomsts idiots and hysterical and de 
mented persons Paretics ma\ ingest objects 
large enough to result m strangulation 
Thic\cs sometimes swallow coins \a1uables 
and legal esidencc Suicide is attempted by 
swallowing glass tacks etc Bezoars raav be 
made up of plant fibers Inirs or persimmon 
seeds or they may accumulate following the 
repeated ingestion of shellac furniture pol 
ish or other solid residues m alcoholic sus 
pension Bezoars ma> tampon the pylorus or 
iJii. whole stomach 2 By penetration of the 
abdominal wall bullets shell fragments and 
missiles glass knife blades and other pen 
etrating articles surgical drainage tubes 
(glass rubber and racial usually introduced 
through a fistula) Murphy buttons o\cr 
looked surgical inslniments and dressings 
8 Of endogenous origin parasites (e g 
ascans and taenia) gallstones or bone se- 
questra ulcerating into the stomach loos 
ened fragments of tumors prolapsed gas 
lrostom^ catheters and Lee me and \bbotl 
sillier suction tubes that ha\e been bitten 
through or otherwise broken or spontanc- 
ousU knotted m situ 
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Symptoms and Complications —The gas 
trie mucosa is insensitive to foreign bodies 
Such symptoms as may arise are due to com 
plications such as pvJoric or intestinal oh 
stniction ulceration hcmorrlmge phlegmons 
of the stomach or intestines perforative per 
itomtts or abscess formation internal fis 
tulas permanent retention (bezoars large 
objects) of non passable material producing 
chronic catarrh and ulceration or forming 
granulations or mflammntory masiscs ob 
struclmg or narrowing the lumen and the 
wandering of foreign bodies bevond the 
stomach and intestinal tract into the vagina 
bladder rectum or abdominal wall 

Diagnosis — An accurate anamnesis is m 
dispensable but is often misleading Pins 
coins and other objects can disappear from 
the h inds or ev cn the mouth of a baby idiot 
demented or normal adult without being 
swallowed Even bullets may be vomited or 
passed m the stool unobservid Examim 
lion by means of \ rays both fluoroscopic 
and with films is indispensable but for the 
visualization of radioluccnl objects whether 
m the stomach or in the bowel a contrast 
medium must be used A gislroscope is occa 
sionally useful 

Treatment —The non4uri?fcal treafment 
in cases of the swallowing of the smaller 
foreign bodies such as corns pins buttons 
and the like consists m attempting to have 
the object carried through the canal bv 
bulkv soft food ingested in quantity such 
ns Billroth s potato puree well cooked 
spinach cabbage vegetables mineral oil or 
agar agar bread in quantitv etc Contra 
indications are symptoms of inflammation 
ukernlion penetration or obturation The 
surgical treatment is required when the sw al 
lowtd object la impassably large is long re 
taincel or is producing svmploins or conipl 
cations Gaslroscopic removal is occnsionnllv 
feasible in skilled hands Gastrotomv is the 
usual operative procwliirc There is prclimi 
iiarv cleansing of the stomach by lavage and 
cmplMng of the fluid by aspiration \ 
longitudinal incision m the stomach is made 
halfw ay bclw cen the greater and lesser curv a 
lures The abdonunal cavity must be well 
prolccleii from soiling by careful isolation 
with gauze packs and anv remammg slom 
ach contents must be aspirated The cut 
should be no longer than needed to permit 
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remo\a! of the foreign bod\ which previ 
ously should be located bj palpation or 
diaphanoscopy of the stomach Itcmoaal 
with instruments avoids the soiling of the 
hands and of the wound 
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ACUTE PHLEGMONOUS GASTRITIS 
{Acute Sujipuraiiie CelluUtis o/ the Sfom- 
Qch Gastne Erysipelas) 

Definition — ^A phlegmon (fortunately 
rare) beginning usuallj in the gastric mu 
cosa extending rapidly to the submucosa 
and to all Ia\crs of the stomach and as a 
rule terminating fatally from abscess forma 
tion peritonitis and other septic comph 
cations 

Etiology — Predisposed are the middle 
aged males (80 per cent) of the poor classes 
25 per cent being habitual users of alcohol 
The portals of entry through the mucosa 
maj be furnished bj superficial erosions m 
chronic gastritis ach>lia and corrosive pois 
oning by ulcer and ulcerating neoplasms by 
gastric wounds and operations 'Hie causa 
tue organisms maj be introduced by the 
swallowing of pus of buccal pendenlal ton 
sillar or nasal origin or via the blood stream 
(pvemia ostcomjelitis endocarditis) 
Streptococci are the organisms most fre 
q lentlj found staphvlococci and li colt arc 
less often found In the normal stomach 
streptococci and B coli rapidly lose their 
palhogcnicitj in the presence of free hjdro 
chloric acid Dogs suffer no ill effects from a 
diet of streptococci and glass splinters but 
phlegmonous gastritis develops when the 
mucosa is damaged with alcohol and strep- 
tococci are subsequently fed (Doehle) 
Pathology. — The gastric wall mfiltmted 
with pus cells and inflammatory edema may 
bo an inch thick The swollen mucosa is 
thrown into thick folds and tiimcfnclions 
The submucosa shows the earliest and most 
intense phlegmonous changes but all layers 
subseqiicntU become involved and ma\ be 
come indistinguishable in the general ccllu 
lar infiltration and glassy diffuse edema 


There are scattered abscesses and necrotic 
spots of varving sire and number The siir 
face of the stomach is covered with fibrin nr 
pus and is more or Jess adherent to surround 
mg structures The phlegmon usually but 
not always stops rather sharply at the 
pyloric ring and at the esophageal liiatu® 
Occasionally the duodenum is involved and 
less often the esophagus 

Suppurative peritonitis is present m ‘50 
per cent of cases Other complications arc 
perigastric abscess subdiaphragmatic ab 
scess acute suppurative pericarditis and 
pleurisy septicemia and pyemia 

Varieties — 1 Diffuse extensive phlegmon 
with early death from lovernia and 'tp 
ticemia or later death from abscess forma 
tion {intonitis or pyemia 2 Local phleg 
mon with localized abscess which may heal 
spontaneously or after surgical drainage or 
resection 3 Subacute phlegmon witli hss 
necrosis and suppuration and a milder 
course healing with more or less extensive 
scarring of the gastric wall or developing 
into a imitis plastiea often with extensive 
adhesions to surrounding structures 

Symptoms — The onset js abrupt and v lo- 
Jent Persistent vomiting may be the chief 
feature with excessive thirst severe and 
continuous epigastric pain and tenderness 
There may be increased resistance to pal 
palion or a palpable tender mass mav he 
found in the epigastrium Diffuse abdomi 
nal tenderness and rigidity watli rebound 
phenomenon and absence of ptri->talUc 
sounds ind cate complicating peritonitis In 
one patient a peritonitic friction rub was 
hcanl above and to the left of the navel 
synchronous with diaphragmatic movements 
and so constant as to be demonstrated to 
an entire class The temperature ranges from 
100® to 105® r Chills may occur at the 
onset or when pyemia develops The pres 
ence and persistence of pus in the vomilus 
or aspirated gastric contents usuallv with 
blood and occasionally with necrotic fng 
ments of mucosa is verv suggestive Thepy 
lone phlegmon often produces complete 
pyloric stenosis which can be shown fluoro 
scopicaliy with a little barium adminislcrcil 
orally 

Diagnosis — ^These cases are usuallv not 
diagnosed tntra vitam unless exploratorv 
laparotomy is performed Perforated pept c 
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ulcer acute pancreatitis or acute suppun 
tive cholecvstilis is the u'ual dia^no«i:> 
made Supireslive of pistric phlegmon arc 
the onset irith cliills and septic fe^er «e\crc 
acute pyloric obstruction pain tenderness 
and increased resistance to palpation local 
izcd to the epigastrium pus and necrotic tis 
sue m the vomitus of a middle-aged man 
'suffering from chronic alcoholic gastrilis n 
chronic ulcer enremoma or a recent gastric 
operation 

An acxitc suppuratn e phlegmonous duo 
rfpnitts IS much ranr a^ an independent le 
Sion and pre'sents a different clinical picture 
from phlegmonous ga'slritis because of the 
inflnmmatorj blocking of the pipilla of Va 
ter with obslniclue jaundice and abcence 
of the pancreatic ferments m the stools 

Prognosis. — The extent and airulence of 
the process rather than the therapy prac 
ticed determine the outcome The acute dif 
fuse form is almost in%nriahli fatal uhelher 
treated b\ total resection extensne tampon 
or drainage The localized and subacute 
forms are more likelj to respond to drainage 
or excision The cases in ^%hlch treatment 
In excision 15 successful are likcU to bediap 
nosed as infected neoplasm both before and 
it operation their true character being dis 
roscred onlv upon studj in the pathologic 
laborntorj 

Treatment — ^The excessive ^o^lltlng may 
be controlled In use of a Le\ me tube and the 
thirst bj the administration of salmc solu 
suUcutaucou'iU luUaxenousK ot b\ 
proctoclvsis Since both these saiiiptoms arc 
usualh diit to pyloric obstruction jcjiino-' 
lom\ ma\ be considered but seems scarceh 
advisable in Uu. occasional casts m a\Iiich 
the outcome is a matter of onh n few daas 
Vn indicition for gastrostoma stems qiics 
tionablc nlthoiigli a ftw patients haat re- 
covered following it Proballa the gastrec 
lomired patients Imac rtcoaortd in spite of 
the operation rather than 1 tcause of it Tlic 
incision and drainage of a well localized 
mural ab cess or a perigastric ab cc » is dis 
tincth helpful and es cntial but extensive 
tamponing of the whole stomach and lesser 
pentoned cavitv seems more provocative of 
pcnlomlts than proplu lactic Sulfonamidts 
should be administered cither In nioulli or 
bv vein or by both method or ptnicillin 
mav be tried 
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GASTRIC IIEMORRn XGF 
(Gastrorrhagia Gastrorr/ cxi5) 

Definition — Gastric blttdmg mu t not be 
confused with vomiting of blood (hcinatem 
csis) or passing of bloodv stools (mclena) 
whether occurring with or without the otlicr 
signs of internal licmorrhnge These arc 
svmptoms of gastric hemorrhage but they 
arc also svmptoms of bleeding from other 
points along the ahmentarv tract and even 
Uic respiralorv passages when blood that 
has been coughed up is swallowwl 
Efiofogj — The surgeon n chicflv con 
cerned with hemorrhages so massive pro 
longed or frequenllv recurring and so un 
yielding to the u«»a) medical tlerapv that 
death appears to impend unless the bleeding 
is quickK eonlrolled bv direct surgical at 
lack on the bleeding point Erosions and 
peptic ulcers cither acute or chronic arc 
the usual source of the Heeding Extensive 
partuchjmatous hemorrhages hv dinpc 
ilesis such as are seen with the blood djs 
erasias and which infiltrate the entire wall 
of the stomach are not amenable to surgical 
relief and are best treated con«crvativelv 
Serious bleeding mav occur from gastric 
neoplasms and from dilatctl veins m the 
lower esophagiis and carclia particirlarlv m 
cirrhosis of the liver but islc«s frequent and 
much Ic s amenable to surgical control tlian 
the commoner bleeding from peptic nlcirs 
mid erosions Parlicuhrly fatal arc the 
decplv penetrating ulcers of the posit nor 
wall of the duodenum which involve the 
head of the pancreas bicaii c of tlic possi 
hilitj of erosion mlo a branch of Uie superior 
pancreaticoduodenal arlcrv 
Pathologv — M operation and even at 
autopav it mav he ihthcult to discover the 
source of the hemorrhage if hlceilmg has 
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slopped temporarily E^en in an old cial 
lou«ccl ulcer ■where the dense fibrous tissue 
p^e^ents the bleeding artery from retracting 
or collapsing the tin\ orifice may be in\m 
ble unless it continues to bleed or is filled 
nith a protruding clot Still less easilv \isible 
IS the open vessel in an acute ulcer because 
here it can both retract and collapse Acute 
gastric catarrh is a frequent accompaniment 
of gastric hemorrhage and probably has 
some etiologic relationship to it It is more 
frequent in the acute than in the chronic 
ulcer 

Symptoms — ^Hematemcsis and melena 
are the most frequent and obvious signs of 
gastric hemorrhage but thev mav be either 
preceded or followed by signs of «evere m 
ternal hemorrhage t c.djspnea thirst pal 
lor vertigo prostration or collapse weak 
threadv pulse and lowering of the blood 
pressure hemoglobin content and erylhro 
cyte count 

"With these sjmptoms presented by a pa 
tient known to have a clironic or recurring 
ulcer It IS a rea«onabl\ safe presumption 
that the hemorrhage comes from the ulcer 
T\here a histor> of pre evistent ulcer is lack 
ing determination of the source of bleetling 
ma\ require considerable time and effort 
just when both of these factors are precious 
Filling of the stomach with a barium meal 
for fluoroscopic purposes maj start up bleed 
mg afresh or may cause an acute ulcer to 
perforate Ulcer craters and tumors can us 
ualK be seen nith the x ray but acute ul 
cers can rarelv be seen The presence of an 
ulcer crater or a tumor m the stomach is 
presiimptne although not positne proof 
that the lesion ^ isualized is the •source of the 
bleeding 

Diagnosis — For «urgical purposes it is 
ncce«sar\ to know (1) that the bleeding is 
from the stomach duodenum or intestine 
and IS not from the esophagus mouth 
throat or lungs (2) that the lesion from 
which the bleeding is coming is amenable to 
operation in contradistinction to partnehy 
matous hemorrhage inoperable cancer or di 
lalcd \cins accompanMng cirrhosis of tlie 
Ii%or (3) whether the hemorrlinge is con 
tinning and at what rate and how much 
blood has been lost and (4) where m the 
stomach the bleeding point lies so that it 
mas be prompllj found at operation and so 


tint no unnecessarily large incision in the 
stomach or prolonged hunting under anes 
thesia will be required 
Wien copious melena or hemalcmc«is or 
both occur and the patient is known to ha\c 
gastric ulcer it is reasonably •safe for prac 
tical purposes to assume that an ulcer is the 
site of the hemorrhage proaided always that 
careful examination of the patient reveals 
no other source of hemorrhage The pa 
tient s general symptoms blood pressure 
pulse rate blood examination and the 
amount of blood somilcd and passed in tlie 
stools are tlie only criteria for determining 
how much the patient has bled and whether 
bleeding is continuing Therefore onU a 
rough clinical estimate can be made Abdom 
inal auscultation in a case of bleeding ulcer 
reaeals the peristaltic sounds as loud 'igor 
ous and continuous as after a full meal in 
marked contrast to inlrapenloncal hemor 
rhage which alwaas diminishes and often 
abolishes peristaltic murmurs Wien tie 
ulcer stops bleeding the sounds fade away 
to the faintness and infrequency of the fast 
ing state until the diet is resumed 
The site of the ulcer may be known from 
preaious x rav examination Otherwise a 
midline laparotomy incision will expo«t tlie 
stomach and the stomach wall can then be 
explored by hand eve and diaphanoscopa 
(Ilovsing) The interior of the stomach mav 
be explored with the Roasing gnstroscopc 
an instrument which is similar to a «ingle 
calheterizing caslo'^cope and the latter as 
wcH as the obseraation casto’^copc has been 
used in place of the Roasing instrument 
when that tool was not aanilable RoNsings 
instrument is preferable however bccau'^c 
of its w ider field of a ision which allow s more 
rapid and certain inspection of the interior 
of the air distended stomach Moreover it 
has a larger light which is better for dn 
plianoscopy The instrument is introduced 
through a small inci«ion in the anterior wall 
after a’spiration of the stomach contents 
with a purse string suture to prev ent leakage 
of Uie content The interior of the stomach 
IS then examined bv means of the m tru 
ment much as an air filled urinarv bladder 
13 ennnncd with a cvstoscopc 
Prognosis.^ — Even in severe and pro* 
Iractetl hemorrhages the outlook for life is 
relativelv good As the blood pressure drop* 
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wilh the Rovsing gastroscopc or if no ippa 
nlus IS iNniliblc b% direct inspection with 
the e\e through a long anterior incision mid 
wi\ between the two cur\atiircs It should 
be borne in mind Uiat a gastric ulcer usuall3 
lies along the lesser cursature and a bleed 
ing duodenal ulcer on the posterior wall near 
the pancreas 

It is the lest of a master surgeon to de 
tcct the correct time for inlcraention and to 
choose and evccute the needed procedure 
after accurateh locating the bleeding point 
His choice has a wide range and includes 
simpK backing out from parenclnmalous 
hemorrhage ligation or suture with or with 
out packing of a bleeding point underpin 
ning sutures ulcer m^ ersion ulcer excision 
with knife or cauterj and with gastric or 
duodenal mobiliration p\loroplast\ gaslro 
jejuiiostomy or gastric resection (Sec the 
chapter on Gastric Surgcr\ ) Rescc ion car 
Ties in general the greatest operative risk 
but offers the most permanent cure espe 
ciallj of the large calloused ulcer 
^ htn no ulcer or definite bleeding point is 
found on cxploralorj laparotomj sptenec 
tomv has been performed with some appar 
ent benefit m a few cases However it can 
not >el be considered a standard procedure 
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GASTRIC MOUNDS 

Etiologv and Pathologv — ^\ounds of 
the stomach are ustiallv cla«sificd as open or 
penetrating and do ed or subcutaneous de 
pending on whether or not the abdominal 
wall IS penetrated or ruptured at the time 
of injurv Penetrating nonnds are those 
caused bv missiles iisunlh gunshots slabs 


from knives and other sharp instruments 
and deep lacerations from maclunerv mov 
mg vehicles falls against sharp objects and 
the like Subcutaneotia uonnds arc caused 
bv blunt traumas such as blows kicks falls 
automobile accidents etc A fiillj distended 
stomach particulirlj if weakened bj chronic 
alcoholism scars or disease niaj burst from 
a blunt injurv insufficient to tear a collapsed 
stomach In general however the stomach 
is tougher than the bowel is somewhat pro 
tected bv the ribs particularlv when it is 
emplv and ta then less liable to blunt m 
jurv than is the bowel livtr or spleen 
The stomach when distended after meals 
or drinking bouts la particulirlv vailiitrablc 
to knife wounds not onl> because of its in 
creased si/e but also because it tnnnot vield 
or slip aside from the blade as readily a-* the 
small bowel since it has no mcscnlerv and 
since It lies directlj against the rigid spinal 
column behind and therelalivcK imvieldmg 
fiver and diaphragm above 
Siibculnncoiis rupture of the stomach 
from over distention bv drink gas (Scicllilz 
powders) or instrumentation (slom icli 
lube gastroscopc) is seen almost exclusn civ 
in stomachs friable from local disease The 
same holds true for ruptures occurring after 
heavy lifting or excessive vomiting 
Laceration of the stomach bv blunt vio 
Icncc (kicks and falls) is due to crushing 
against the spinal column Even when the 
stomach is not perforated by the injurv 
peritonitis maj ensue from suppuraMoii if 
llie mural hematoma or because the cnidi 
ing 1$ sufficient to make the wall ) trnietblc 
to pvogenic bacteria even though not nc 
tuallj gangrenous The liver or spleen is us 
uillv crushed at the same time *mce thev 
are both more vailncrablc to crushing acci 
dents than is the stomach The pancrcis and 
duodenum arc less liable to mjurj 

Bursting lesions are usiiallv in the form of 
longitudinal tears which tend to ] arallcl tl v 
lesser curvature The immidiale flooding of 
the peritoneum with gastric contents and 
blootl IS so rapidly fatal that this rather rarv 
lesion IS seen more often bv the pathologist 
than bv the surgeon It i» cxlremelv dm 
ful that the stomach is evtrruplurtd b' 'O 
unlarv contraction of the abdomin d mus 
cles as in slramrng or lifting unless it i l>o i 
friable from di'casc and distcndfd 
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Rnrclv do gun'shot or revoher ^\ouiids of 
ciMliaii life show the bursting effect on the 
sfom'ieh thit has been noted In mditarv 
surgeons E\en m war wounds it is infre 
quent as compared ^MLll the bursting effect 
of high velocity war missiles on the dis 
tended bladder and the brain The small 
caliber and lo^ aelocitv of the projectiles 
explain the relative ab«;ence of this phe 
nomenon m civilian practice 

Svmplomatolog> and Diagnosis — ^The 
clinical picture of gastric injuries cannot be 
<5eparated from that of abdominal wounds m 
general The initial sjmptoms are those of 
hemorrhage and shock Fat embolism is 
hkeh to occur when subcutaneous fat has 
been lacerated and crushed or bones lta\e 
been broken Hemorrhage is insariabh pres 
ent and the degree of shock usuallv vanes 
roughly nilh the amount of blood fost It is 
unfortunate that methods of measuring the 
amount of blood lost following injuries are 
so inaccurate that one seldom can be quite 
certain that the simptoms of so-called 
shock noted m an injured patient maj not 
be due to loss of blood alone 

The d agnosis of perforating wound of the 
stomach is usualK ease An external wound 
IS seen The appearance of the wound and 
the patients anamnesis indicate the nature 
of the weapon used In gunshot injuries a 
wound of exit is looked for in addition to 
the wound of entrance or the flat of the 
hand is passed carcfulh over the si m on the 
opposite side a! the b<7<fi hunting for the 
spent bullet which often slops just beneath 
the skin Pressure on the bullet if found 
elicits a point of tenderness If not found by 
the hand it can be located with case fluoro 
scopicallv marks being made on the «iir 
face of the skin to indicate the location A 
line connecting the bullet with the wound of 
entrance will indicate the path of the bullet 
through the bodv with admirable exactitude 
and a good anatomic atlas will indicate which 
organs have been penetrated It is a common 
delusion that bullets bounce or curv e m their 
path tl rough the bodv as around ribs for 
instance The fact is that when the coiirsi of 
the bullet dcvialcs from a straight line lU 
vclocitv IS gone and it is no longer able to 
penetrate the tissues of the bodj to anv 
material extent 

Allowance must be made for the fact that 


the stomach and other mobile visccia he 
somewhat lower m the abdomen m the 
standing than m the supine posture and that 
the stomach lies higher in fat persons than 
m thin If the bullets trajcctorv passes 
through or close to the normal position of 
the stomach a stomach tube is passed and 
the gastnc contents arc aspirated and ex 
amined for blood Fltioroscopv ma\ be used 
if there IS enough air or fluid in the stomach 
to outline It and one can sight along the 
bullets trajectory that is from the wound 
of entrance to the location of the bullet and 
see its relation to the stomach If air has es 
caped from the stomach into the peritoneum 
it will becasih visible in the fliioroscopc as 
it changes its location m the peritoneum 
with change of position of the patient Pncii 
mopcritoneum indicates perforation of a hoi 
low gas containing viscus and if the line of 
the trajectorj runs through the stomach it 
IS logical to assume that the gas seen comes 
from the stomach S. perforating wound of 
the large bowel mat abo produce an almost 
immedjate pneumoperitoneum but a wound 
of the small bowel usually does not lead to 
pneumoperitoneum until at least twenty 
four hours has elapsed that is until there 
has been siifTicient time for peritonitis to 
develop With gaseous distention of the small 
liowel 

In cases of stab nound inspection and 
probing often indicate its probable course 
and depth and also mav fail to do so The 
size and ieiigth o! the neapon i! know n are 
some indication of the limits ( f penetration 
There wilf usuallv be blood in the perforated 
stomach and an artificial pneumoperitoneum 
though seldom indicated can be produced 
as with gunsl ot wounds bv inflating the well 
aspirated stomach via a Levine tube A spon 
laneous pneumoperitoneum is not nlwavs 
present In the case of a silent tense al do 
men the presence of tcnderriess be\ond the 
limits of the apparent wound n quires surgi 
cal exploration even when probing fads to 
reveal penetration through the abdominal 
wall 

The stomach is rareh nipturo<l bj blunt 
tnolencr Blunt injurj sufficient to rupture 
the stomach is u uallv sufficient to rupture 
the liver spleen or other alidominal viscirn 
at the same time Together with the specific 
signs and sjmptoms of gastrir perforation 
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pre\ louslj noted there are the general svmp- 
toms of perforation of an abdominal hollow 
Msctis namely local pain and tenderness 
which graduallj spread a silent rigid abdo 
men obstipation and nausea From twehe 
to twentj four hours later as peritonitis sets 
m feaer leukocytosis diffuse tenderness 
with rigiditv and increasing meteorism de 
aelop Thus the diagnosis of a perforated 
vi«cus becomes easilv eaadent when opera 
tne or other therapy has become relatnclj 
hopeless 

Complications — The complications in 
general are those of injuries of the upper 
abdomen The liscr gallbladder spleen 
pancreas and large and small bowel ma\ be 
injured simultaneoush A particularl\ diffi 
cult chapter of abdominal surgerj is that of 
wounds maohing the stomach diaphragm 
and organs of the chest eTieciallv on the 
left side These are the «o called thoraco 
abdominal wounds of the left upper quad 
rant Thev ma\ in\oKc the liver spleen and 
splenic flevure of the colon as well as the 
stomach lung pleura and diaphragm 

Gunshots and stabs of the back below the 
lead of the sixth rib on the left side are ha 
ble to penetrate the abdomen as well as the 
chest and must alwavs be examined with 
that possibilit\ in mind Roentgen examma 
tion IS of great \alne here in carU diagnosis 
negatne findings being almost as conclusive 
as positive findings 

The postoperative complications of gastric 
perforations are much like the postoperalive 
complications of abdominal injuries m gen 
eral chiefiv hemorrhage and infection and 
their sequelae 

Prognosis — The prognosis depends on 
the character of the injurv of the stomach 
and of the other abdominal viscera the 
amount of hemorrnage and infection the 
number of w ounds tlie nature of the compli 
cations and the patient s general condition 
on admission to the hospital Delay m seek 
mg competent surgical aid is a «crious and 
often fatal error 

Single small and not deeply penetrating 
wounds without complications which are 
promptly repaired bv operation usuallj offer 
an excellent prognosis Eatensne multiple 
large and neglected wounds and their com 
plications are associated with a high mor 
lahtv rate 


Treatment — The management and surgi 
cal indications of gastric injuries can scarcclv 
be considered apart from the injuries of the 
other abdominal v tsccra 

Penetrating injuries of the stomach roust 
be repaired promptly bv operation or the 
patient will die from hemorrhage or from 
peritonitis due to leakage But a patient in 
shock with a feeble pulse cold hands and 
feet a sweating brow a blood pressure be- 
low 90 systolic and a low hemoglobin value 
and red cell count if operated on immedi 
atelv will usuallj succumb on the table or 
shortlv thereafter unless blood or plasma is 
available m generous qiianlilv The patient 
should first be made comfortable by mor 
phine given intravenously {same dosage as 
for hypodermic administration) Tlie stom 
ach IS aspirated and a Levine tube left in 
No lavage permitted A snug «ciiUcliis 
binder is applied to the abdomen as soon as 
the morphine is effectiv e The binder reduces 
but does not alwajs control venous hemor 
rhage and gastric leakage. It has still less 
control over arterial hemorrhage introven 
ous administration of clectroivte solutions 13 
contraindicated (lest the clotting time be 
diminished and existing clots displaced bv 
incroa ing blood pressure) until all hemor 
rhage has been controlled with certa nty 
usuallv at operation A blood plasma drip is 
started at once and is followed by citrated 
or heparmired blood as soon as tlie patient 
blood can be tjqacd and matched Tlie trans 
fusion IS continued while the patient is being 
wheefetf to the operating room afl during 
the operation during his return to bed and 
after he is in bed until the values for blood 
pressure red blood cells and blood protein 
have returned to approximateh normal 
Until he IS on the operating table the pa 
licnt should be kept in the position m which 
the gastric wound is least likelv to leak 1 e 
on the left side for a pyloric wound and on 
the right sale for a wound of the cardia If 
the sjstolic pressure rises quicklj to 1°0 
mra the patient is probablv a good opera 
live nsk Patients known to have a norraall' 
high pressure must have the preoperative 
pressure raised accordinglj 

These preparaforj and stiniulatorv mws 
ures arc practicallv the same as for oth<^ 
wounds of the abdomen and therefore wi 
not be treated in further detail here 
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Those surgeons who !ia^ e ^^holc blood *ind 
Mood plasnm ca'^ilv and immediatelv a\ail 
able in large amounts from a blood bank 
need pa\ much less attention to the initial 
blood pressure and to prelimmarv shock 
theraps than has been ncces«arj m the past 
The blood pressure can be built up e\cn at 
the operating table and secondary shock ' 
noted after the use of salint and dextrose 
solution prachcalK disappears Optimists 
go so far as to prophes\ that immediate op 
eration soon will be the rule m most cases 
of alKlominal /njuri except when the patient 
is moribund 

The operation may be started under local 
anesthesia with morphine and scopolamine 
and as little cthjlene ether or nitrous oxide 
and owgcn used subsequentix as possible 
Spinal anesthesia is time consuming and 
tends to lower an alrcadx too low blood 
pressure 

Tor a bullet wound the incision should be 
either mullmc paramedian on the side of the 
injurs or transxerse Knife w ounds are aisii 
alls best explored bx enlarging the wounds 
of entrance bv a more or less muscle sphi 
ling procedure Generous incisions shorten 
these operations make careful explorations 
eas\ axoid excessixe and painful pidimg on 
the stomach or other Mscern and permit a 
careful and effcclixe abdominal toilet When 
local anesthesia is used the peritoneimi 
about the margins of the incision should he 
anesthetized bx subpenloncal injection be 
fore wound tractors are applied preferabh 
self retaining retractor^ The anterior gas 
trie wound is immediatcU closed b\ two or 
three lasers of suture the first of silk or 
linen an I the second of catgut Lcmbcrt 
suture 

In cases of gunshot wounds it is cxin 
more important to find and close the wound 
on the posterior surface of the stomach than 
that on the anterior because the former iisu 
aH\ IS larger and more hkeh to leak during 
subsequent dorsal posture In the presence 
of an anterior wound it should alwaxs bens 
sumed that there is a wound of exit elso- 
where m the stomach (or rarcl3 duodenum 
or esophagus) The failure to find it mtam. a 
falahlx if It IS present Single grazing wounds 
of the stomach are rare as compared with 
grazings of the small bowel The same bullet 
in certain circumstances espcciallx trans 


xerse xxounds mav produce three or exen 
four separate gastric perforations A stab 
wound is usuallx single but max perforate 
through and through and maj cx en be 
multiple 

At least two Lcmbcrt purse string or Z 
stitches should be used on each stomach per 
foration whereas a single stitch maj ohen 
suffice for the small bowel There is little 
likelihood of dangerous narrowing of the gas 
trie lumen bx two or exen three laxors of 
stitches xxhilc in the small bowel stenosis 
IS much more of a Inbihtx 

The catching and ligating of bleeding 
points is usuallx the first step and the do 
sure of the perforations the second Tlie 
electric aspirator is used to «nck up the fn r 
fluid and Wood in the peritoneal caxitx anil 
gauze packs placed bexond the field of op 
eration tend to complete the drxmg process 
while the perforations are being closed If 
much parlU digested food is present m the 
peritoneum it is difficult to rcmoxc it com 
plctclx either with forceps aspirator or 
packs The patients general condition must 
determine how long a time max be spent in 
the effort to rcmoxc all food particles It is 
doubtful if inx kind of subsequent drainage 
of the abdomen is parlicularlj effeefixe either 
in axoiding or limiting subsequent peritonitis 

Tlioracoabdomvial uounds perforating the 
diaphragm are difficult to explore and rc 
pair particularlx on the left side Gunshot 
xxounds are usuallx attacked best from an 
abdominal incision since the principal le- 
sion:. arc below the diaphragm and the dia 
phragmatic perforation can he closed from 
bcloxv Slab xrounds arc best managed bx 
enlarging them and exploring them to the 
bottom Tor better exposure the adjacent 
ribs max be spread or one rib (rarelx more) 
rcsxcted T^ith onlx a small cut m the skin 
there max be a long cut in tlie diaphragm 
with the stomach herniating through it and 
IJh- contents leiking into the pleural caxitx 
The stomach max «o plug tlie holt in the 
diaplirigm that no apprcciahlt leakage takes 
place into tlie abdomen exen after Ixxcntx 
four hours or the abdominal cxtraxasalion 
mar be cxlcnsixe 

The hole in the stomach H sutured the 
bleeding omentum is hgnlcd and stomach 
and omentum art returned to the abdomen 
Slick sponges maj be introduced into the 
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upper abdomen both in front of and behind 
the stomach to determine the presence of 
extri\nsatcd gastric contents or blood If 
further abdominal exploration is indicated 
an upper abdominal laparotomj also is 
necessarj 

The electric aspirator and slick sponges 
are used to clean and drv the pleural cavita 
before the stomach and omentum are re- 
duced The cut in the diaphragm is sutured 
and a catheter sealed into the chest wound 
for closed drainage If the pleura is not 
soiled bv gastric leakage the chest wall is 
closed tightlv the pneumothorax aspirated 
immediateU bj needle or trocar and the 
puncture opening sealed 

The combined thoracoabdominal opera 
tion consumes much time in the approach 
the internal exploration and repair and the 
closure It has a high mortaht\ around 50 
per cent The anterior osteoplastic flap op 
eration on the lower left ribs gi\es good c-x 
posure of the structures in the left upper 
quadrant and of the diaphragm but is t^i 
ous and bloods* has a similar high mortal 
ilv and occasionalU a suppuratixe osleo 
chondritis as a <eque! For small caliber 
wounds of the lung diaphragm and upper 
cardiac portion of stomach where injury to 
the spleen and splenic flexure of the colon 
can be ruled out safeU (fluoroscopic de- 
termination of the course of the bullet in re- 
lation to the gas filled splenic flexure and 
the splenic shadoxr) the writer has used 
non-operatixc management in 12 cases with 
onlj 1 death and 2 subphrenic ab'^esses 
which healed after subsequent surgical 
drainage In thc«e cases the stomach is 
aspirated Lexine tube continuous drainage 
is started and the patient is turned in bed 
and kept on the right side so that all gaslnc 
contents will graxitate to the pars pxlorici 
from which the Lex mo tube will aspirate it 
All ingesta are xnthheld for at least a week 
The postoperatix c treatment of patients 
xTith gastric wounds differs but little in gen 
eral from that of patients with abdominal 
xvounds Nothing is gixen fay mouth for at 
least three or four daxs During the first 
week the Levine tube is used almost contin 
uouslv The patient is supported by means 
of saline and dextrose solution administered 
subcutaneously or intrax enouslj or both 
Proctoclysis may be used subsequenllj when 


the rolon is knoxvn to be intact Intrax enous 
transfusion must not be given m amounts 
large enough to overload the heart muscle 
or to disturb the lomc balance of the bloofl 
plasma 

The sul sequent treatment of sjmptoms 
and complications is about the same as in 
cases of other abdominal wounds Foxvlcrs 
position is not desirable since it tends to 
allow perigastric inflammation to spread 
downward Perigastric and subdiaphrag 
malic abscesses which mav develop sub 
quentl> require earlx diagnosis and evacua 
tion Intraperitoneal drains inserted at the 
primarx operation are of doubtful value 

Rorrn T \ yuciixv 

GASTRIC ULCER 

Definition —The term ffaatnc ulcer im 
plies a defect in the mucosa of the stomach 
with or without extension of the process to 
tlu^Vlccpcr lasers of the gastric wall There 
arc'two distinct groups of gastric ulcers (1) 
acute ulcers which are usually superficial 
and which tend to heal spontaneouslx and 
(2) chronic ulcers which are of long stand 
ing and which seldom heal without treat 
incnl Bx far the more important group 
from the cimteal standpoint is that of 
chronic ulcers 

icute Gastric Ulcer — \cn\e gastric ulcers 
max result from local trauma or mav be 
part of a generalized process such as burn 
iironua or arteriosclerosis (Fig 530 B) 
The ulcers xarx from a millimeter to scxerol 
centimeters in diameter Thex tend to be 
multiple and superficial If thej are not a 
part of a generalized condition which is m 
itself fatal these ulcers u«uall> heal rapidl' 
and seldom require surgical inlerxcntion 

Chrome Gnitnc Ulcer — The clinical proh 
Icms connected with ulcer of the stomach 
are lai^elx confined to the chronic tvpc In 
the remainder of the discu««ion the term 
gastric ulcer when used without qualifica 
lion IS understood to refer to diromc gas 
trie ulcer This lesion is closclx related m 
most respects to duodenal ulcer Although 
the two are probablx eau'ed by a common 
etiologic factor or factors and are similar m 
svmptoms and in response to mcfhral treat 
ment thej differ widely in problems of di 
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ferentnl diagnosis and m surgical consid 
orations The greatest difference lies m the 
fact that ulcerations of the duodenum are 
\er\ seldom mahgmnt whereas the possi 
biht^ of malignant disease must be hept 
constantlv m mmd m dealing with ulcera 
tions of the stomach 

Incidence — ^The incidence of gastric ulcer 
Is greater m the races of Europe and the 
United Stales than it is among primilne 
peoples It is probable tint about 10 per 
cent of the population of Gerinan\ France 
Great Bntam and Uie United Slates ha\e nt 
some lime a chronic ulceration of the upper 
{Kjrtion of the gastrointestinal tract Al 
though postmortem studies haae shown an 
almost equal frequenc\ of gastric and of duo 
denal ulcer the latter appears to be cncoun 


amount of free Indrochlonc acid in the gas 
trie contents has long been considered a 
probable factor in the production of gastric 
ulcer Its presence seems to be essential not 
only to the formation of the lesion but espe- 
cially to Its chromcitv Moreo\er control of 
the acidit\ bv aanous types of medication 
leads to relief of ‘sjmploms and subsequent 
healing of the ulcer Uow ever ulcers usuall j 
do not occur in those areas of the stomach 
which are richest m acid secreting cells Al 
though the acid factor seems definiteK re 
lated to the persistence of a gastric ulcer 
it IS not sufficient to account for the onset 
of the lesion 

2 Trauma — ^Trauma of itself does not 
lead to chronic gastric nicer Surgical de 
feels in the stomach heal readily and be 
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Fig 530 — I Dapranimito oro«!! iwl on of tlie Momach tiomng lh^ common local on ot a putre ulcer 
on the les cr curvature B thematic sect ons of Ibe stomach rrall show ng acute chron c and heale ] gaslnc 
ulcers 


tered much more often by the clinician The 
estimates range from 1 4 to 1 14® Gastric 
ulcer occurs four times as often in men as in 
women It ma\ de^elop at anj age but 
reaches its peak between the ages of thirty 
and fiftj 

Etiology — The manv theories which bare 
been suggested as to the underlying cause of 
gastric ulcer indicate bj their aer> number 
that the exact cliologic factor is unknown 
It IS po'jsible that «e\eral factors niaj oper 
ale to produce the 'ame end result and that 
a chrome indurated ulcer mav result from 
different processes in different indniduaJs 
Of the po^ible factors which hate been sug 
gested the ones prcaented here seem most 
wortht of attention at the present lime 

1 ^cid Factor — The presence of a fai^c 


hate more hke acute gastric ulcers On the 
other hand trauma mav operate m conjime 
lion with other factors to produce the 
chronic Ijiae of lesion The fact that the 
majority of gastric ulcers occur along the 
lessor curaaturo and in the an^iim of the 
stomach suggests that the mechanical action 
of the stomach which forces the gastric con 
tents against the stomach wall at this point* 
ma\ plaa a role in ulcer formation 

In experimental studies artificiafla pro- 
duced gastne ulcers on the lesser curaaturc 
heal more slowh than those on the greater 
curaature Similarly the healing of defects 
produced bj excision of portions of gastric 
mucosa is greatlj rctardcxl if a rough diet is 
gisen This again su gcsts that trauma is 
an important secondary factor in the forma 
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lion of pnslnc nicer bnl llnl in i\«clf il is. 
not siifllcicnl to initiile these lesions The 
« 'Ciunnicntnl ohscmlions hue i direct 
chincnl corrchtion bccitisc thc\ nre m »c 
coni with the bcncficnl rcsnlta obtained 
with bhiul diet in the mcdicnl Ireitmenl of 
gastric nicer as ncll as in the postoperntne 
care of patients who have had an operation 
for gastric ulcer 

3 Vascular Factor — \ccordmg to sonte 
authorities lesions of the submucosal \csscls 
arc of significance m the production of 
chronic ulcerations of the gastric mucosa If 
these lesions haic a definite bearing on the 
proihiclion of chronic ulcers it should be 
possible to find them in surgical specimens 
or at niitopsj in a large percentage of casts 
lion Cl er the thrombi and lesions of blood 
\es«tl nails occasioinlK seen in the neigh 
borhood of gastric ulcers arc m general to 
be regarded as the result of stcondan 
changes in the area of the lesion It is pos 
siblc lioncier tlinl a slntcof long eontmued 
inseuhr spasm mai Iiaic <onie relation to 
the proilnclion of gastric ulcer 

4 Srurorjenie fartor— Then is a strong 
clinical impression that scicre ncnoiis and 
ornolional strain bears a elircct relation to 
tilt onset of gastric ulcer m main patients 
1 iirlhermore the iiicntnl status of a patient 
mill knonii gastric ulcer has an important 
bearing on bi-. improicnicnl under treat 
mont Hcciirrcitces are sen froqucnlK cor 
related nilh the repetition of scicre. emo 
tional striin These clinical oh cnalions 
hue led to CTteiisiie consnJcratKui of the 
tliologic relationships lielwccn neiiroccnic 
factors am! the deielopmenl and persistence 
of gastric ulcers This relationship was 
clearly slated 1)\ Hokitnnsk> and was re- 
Msed in more recent jtars b\ Cushing* 
Cusliing fioinlcel out the frequence of the 
dciolopnienl of acute peptic ulcers in lesions 
of the interbrain and produced strong argu 
ments m fnior of the relationship of ncu 
rogcnic fnrtors and gastric nicer None of 
Ihe^t slii(he*« howexir clcarh eliicielalcel 
lie ..pccific mcchani'.m b\ which the ncii 
riigenic iiiflmnces lead to the production of 
chrnnic gastric ulcer It h jKi-.sibk that neii 
riigcinc factors produce long rcpeatcel or 
eaiiiliniious spism of the blood xcsscU with 
n suiting necrosis of the mucosa It is pos 
silile also to assume that the Llooel msscIs 


arc constncteel 1>% spasm of the snrrovmdmg 
musculature In cither case there niuht be 
no denionslmWe change in the acs«(K a-, 
scon at postmortem caaminilion or m the 
rescctctl surgical material For this reason 
the neurogenic factor olTcrs a iKissiblo but as 
set incomplcteh demonslrnled basis for the 
cttoIog> of gastric and duodenal ulcer 

5 ^flJeel/a^eous Factor# — Numerous 
other factors haxc been suggesteel as respon 
siblc for the formation of gastric ulcer but 
thus far clenncut cvperimcntal ind chtnral 
etiekncc has not been forthcoming Infec- 
tion b\ itself IS almost ccrtaiiilx not a cause 
of ulcer but the onset or reenrrcncc of the 
s\miitonis of gastric ulcer max coincide xxith 
an acute infection The unsilufaetorv plixsi 
cal condition of a patient xxliich accom 
panics such infection might appear to he the 
element mxolxcd rather than the mfcclioii 
Itself 

Fnelocnnc factors max mfliience the for 
Illation of gastric ulcer Ixx’ has put for 
xxarel txnicncc for the possible relation of 
stxtril hormones cspecmilx cntcrogaslronc 
to the dex clopinenl of gastric ulcer The role 
of these xarious gnstromlcstinal hormones 
in the production of chronic gislric ulcer 
has not been complctilx ihieiditid but tli< 
mxcsligalion of these hormones offers an 
important field for slurlx 

Pathologr — Chronic gastric ulcers arc 
located in the majorilx of instances ahng 
the l(«str ciirxaliirt about tin. innstira nngu 
Ians and in the prepxionc region (Fig fi'in 
/I) Some of them arc round xrhde othirs 
are oxoid xxith the long axis traiisxcrve to 
the long axis of the stomach 

A txjucal gastric ulcer shows a ilefcct in 
the mucosa xxhich max xnrx in diameter 
from n fexx millimctirs to s^xcra! centime 
lcr« The glands of this laver nre hviK?r 
plastic at the edges of the defect Tlie mar 
gins of the ulcer tend to he uiulermincil an 1 
to extend bejotid the region at xxhich the 
mucosa is mlerriipteal (iig 550 fl) The 
ciihmucosA IS abo eroded and m most in 
stances llic ulceration extends for a di<lnnct 
into the miiseuhris The celges of the ulcer 
atioii art ninelc up of scar tissue I’art of it 
IS composed of old collagenous eronneetnc 
tissue indicating that the process has Ihcii 
going on oxer a con-'id* rablc periwl < f tmie 
other |)Orlioii3 show actixelv prolife rating 
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fibroblasts infl blood \essels indicating that 
the process of repair has continued up until 
the time of examination TUo process there 
fore rcprc«ents the repair of a Jong continued 
injura 

If there arc large ^ easels close b\ thea 
sometimes shov. moderate thickening of 
their walls Rarclv thrombi are ob«er\ed 
blit there are no constant aascular lesions 
about the ulcer The presence of large aes 
sels in the region of these ulcerations is im 
portant because Ihea maa become eroded 
a\ilii consequent hemorrhage 

Perforations result from continued pene 
tration through the wall and the serosa 
IIowcNcr penetration maa be so deep eaen 
^^llhout perforation that the roentgenogram 
suggests a diaerticuliim The depth of the 
gastric ulcer as seen in roentgenograms is 
consider ibla increased bj the amount of 
ctlcma about the lesion The rapid diminu 
tion m size of the filling defect when treat 
menl has Icon instituted is larv,cl\ a result 
of the disappearance of tins edema 

A considerable amount of scar tissue is 
produced in the healing of gastric ulcers 
especialK if they arc large ^\ith the con 
traction of the sear tissue deformity of the 
stomach results INTicn this occurs near the 
center of the stomach an hourglass constnc 
tion is formed (Pig SJl) if it takes place 
m the prepyloric region narrowing of the 
pylorus IS Uic result ^VTicn the degree of 
• constriction is great enough to interfere 
cA Wkeit as Vivpta 

troph\ of the musculature proximal to the 
region of obstruction 

The mflammntorv reaction which sur 
rounds the ulcer leads to considerable in 
duration especialK wleii fat tissue has be 
come necrotic This reaction is difficult to 
distinguish from a malignant lesion espe 
cialU when the sptamen is studied only in 
the gross 

In making a microscopic examination of 
a gastric ulcer it is important to examine 
many portions of the lesion before it is 
stat^ definiteh that malignant disease is 
absent Now that earlier examples of gas 
tnc ulcer are disco%ered as a result of the 
improvement in roenlgcnographic dioirnosis 
the pathologist secs a greater number of 
small lesions which contain evidence of carls 
malignant growth Alallorj® described a 


senes m which the lesion was so early that 
even microscopically it was difficult to de 
cide whether the condition was definitclv 
carcinomatous or not By secimng such 
lesions for studv progress can be made lU 
understanding the pathogenesis of the®? 
lesions and more successful treatment can 
be instituted 

SyTnploms — ^The symptoms of gastrit 
ulcer are so variable that a classic svndromc 
can hardlv be defined Indigestion and 
epigastric pain art the most frequent com 
plaints Indigestion is interpreted differently 
by cacli patient and may be de'^enbed as a- 
feeling of hunger fulness cr burning or a 
gnawing sensation associated with heart 
burn and sour eructations The distress is 



Fig 431 — C ?-ntr cial ronlracture as-w alefl « ll a 
cl ron c paainc ulcer of long sin I n'’ j rodue ng I our 
class constnet on or a H stomach 

ucually relieved tcmporarilv bv the taking 
of food or alkalis but recurs witliin one to 
two hours afttr meals Frequentlv thesvmp 
toms last for vears with intermittent pc 
nods of relative freedom from distress Pc 
riodicJlv jj> far less common with gastric 
than with duodenal ulcer The perioilicilv is 
explained by the fact that ulcer is a chronic 
disease wl ich tends to recur from time to 
lime owing to sncIi predisposing factors as 
indiscretions in diet worrv fatigue and in 
fcction 

The pam vanes from a dull gnawing sen 
<ntion in the epigastrium to a severe stab 
bing pam depending upon the location of 
the ulcer and the degree of penetration A 
posterior penetrating ulcer commonly pro 
duces pam which is referred to the back If 
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pcngaslntis i>. present about the ti?ccr the 
ptin ma\ be apfiraMtecl b\ eating 
Birarrc s\niplonis ma> be present owing 
to interference with the motor function of 
the stomach Vomiting and tlifiicullN mswal 
lowing ma\ result from cardiospasm when 
the ulcer is high m the stomach Vomiting 
with signs of p\Ionc obslniotion ina\ be 
present owing to p\Iorospasm or deformity 
cnuscil b\ an ulcer in the prepyloric region 
Symptoms of obstruction may appear as a 
result of the dcyclopmcnl of an hourglass 
constriction of the stomach Tlicse secondary 
effects of the ulcer may bring about a con 
fusing clinical picture 

Physical Signs — The patient with gas 
trie ulcer may or may not shoyy positne 
physical signs depending upon the location 
of the ulcer and the possibility of an nsso 
emted complication Rigidity and tenderness 
of yarjing degrees may be present m the 
epigastrium when the ulcer is nettye and 
ponclnling These findings are more marked 
yyhen the patient is haying pain from the 
ulcer ^\hcn there is marked interference 
With the normal motor function of the stom 
ach the patient may show considerable 
yrcight loss and dehydration from mabihlj 
to lake or retain food 
^Mllle the physical CTammalion offers lit- 
tle CMdcncc to substantiate the diagnosis of 
gastric ulcer it must not be shghlcil for it 
may disclose definite information os to the 
degree of ptnclralion or as to possible com 
jilications or it may disclose other <oiirccs 
of efisease yr/iicfi proifucc symptoms mimick- 
ing those of gastric ulcer 
Special Examination — I Gastnc An- 
ahjsis — There is no specific finding by gas 
trie nnaljsis which is diagnostic of gastnc 
ulctr Iloweycr from gastric analysis infor 
mation may be obtained yyhich is of yaluc 
in the trcatnunl of the ulcer and is possibly 
an aid m the ibfftrential diagnosis from car 
emoma The concentration of Iiydrochloric 
acid in gastric secretions ay erases almul 10 
per cent aboye that of the normal person* 
\ progres ivc lowering of the acidity at m 
tcryals of three yveeks suggests that the u! 
cemlion i> nnbgnnnl Absence of free hydro 
chloric acid usually mdicaten th< prcscnct of 
Carcinoma rallur than of lienign ulceration 
Occult blood if prc«tnt in scyeral gastnc 
analyses implies an aclnc ulcer or car- 


cinoma Ifowoycr It often happens that an 
occasional positiyc reaction for blood is iib 
lamed as a result of trauma during aspira 
tion 

2 Stool Fzamindfion — Examination of a 
stool specimen for occult blood should I c 
made routinely The pcrsistint finding of oc 
cult blood yylicn the patient is under treat 
ment should raise the question of malign int 
disease 

3 Jloeritffctioloffic FTomwaiton — Roenl 
genoJogic examination i* undoubtedly the 
most yaluable diagnostic aid ayailable to- 
day to the ph\sician because it not only 
confirms the presence of an ulcer but it dis 
doses the exact size and location of the 
lesion In addition it giycs a rclaluc idea 
of the acliyjtj of the ulcer and the re ponsc 
to subsequent medical treatment Most im 
portanl of all it helps to differentiate be- 
tween a benign lesion of the stomach and 
carcinoma 

Gastric ulcers along the lesser curyntiire 
charactcrislieally show n diycrticulum like 
projection of barium which is knoyrn as a 
niche (Eig 53^) This oullmed pocket pro- 
jects beyond the normal limit of the gastric 
wall as a result of the penetration of the 
ulcer ami the edema of the adjacent miicosa 
and submiicosa The rugae adjacent to the 
ulcer are frequently aeecnluated and majr 
converge toward the crater Ecristalsis is 
present up to and below the ulceration un 
less there is penetration of the ulcer with* 
surrounding induration and fixation The 
ufeer crater is usunffj tender to pifpation 
Opposite such an ulceration mav be a spastic 
conlraclurc (mcisura) of the greater ciirva 
tiirc Occasionally in a chrome ulcer of long 
duration the grtalcr curvature is drawn to- 
wani the ulcer bv scarring thcrdiv duiding 
the stomach into two parts and producing 
the so called hourglass deformity, or B 
stomach (Fig 5"!) 

In contrast to the diycrlieuhim like aj»- 
pcarance of buiign ulcers malignant ulcers 
are usually shallow uregular nud 'ciiiecr 
like m appearance yvithoiit tenderness to 
palpation They arc frequently larger tlian 
ijcnicn ulcers as a rc*ult of the ecnlral ne- 
crosis If there arc «hght irregularities about 
the margin from tumor masecs the diagim ' 
of carcinoma is e<tnbltslie<l In eartinoma 
the jienstallic yra\es arc oblilcralcil and fre 
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quently the mucosal pattern about the ul 
ceralion is distortctl owing to infiltration of 
the tumor 

The roentgenologic e\aminntion also 
shows the amount of retention following the 
«« hour meal of barium Since gastric ulcers 
produce changes m the gastric phjsiologj a 
moderate amount of barium retention com 
raonl} occurs as a result of interference with 
gastric motilita Repeated fluoroscopic stud 
les give information as to the effectiveness 
of medical treatment in controlling the 
retention 


investigation establishes whether the lesion 
IS benign or malignant when other methods 
of investigation are not sufficient to make 
this differentiation and at a time when sue 
cessful treatment mav be instituted 
Differential Diagnosis —Since the sjmp 
toms of gastric ulcer are so variable it is 
often difficult to differentiate ulcer from 
inanj other lesions both within and without 
the gastrointestinal tract 
Chronic cholecjstitis ma^ produce sjmp 
toms simulating those of gastric ulcer but 
the location and radntion of the pain m gall 


Reflex £yinploind from Oaslrc Ulcer 



Tig JS® — D Jiirrara shon ni; Ue fonffraral on of a tl-er Tie dc base an I nlal rely murov nech 

of U e ulcer crvlcr v hen ni«l » Ui fannum p'e the *pp arance of a d %ort cul t n in the rocntjrenocmm Th a 
(1 agratn also sloivs the reflex sjrtnptoma at the card a or Ue pjlorus produced a gostre ulcer 


The primary consideration of the roent 
genologist then is two fold He must con 
firm the clinician s impression of gastric 
ulcer and determine as soon as he can 
whether the ulceration has an> of the char 
actenstics of carcinoma The roentgenologic 
examination should be repeated after three 
weeks of medical treatment 

4 Gastroscopy — ^The gastroscope allows 
actual visualization of the stomach wall Its 
u«e as a diagnostic procedure m cases m 
which roentgenologic examination leaves 
some doubt has become increasing!} import 
tant Bj means of tins procedure the lesion 
can be visualized and material secured for 
biopsy In manj instances tins method of 


bladder disease together with the aggriva 
tion of sjmptoms bj the ingestion of fried 
and fatlv foods should sugge'it gallbladder 
disease If not the phjsical and roentgen 
ologic examination of the stomach and gal! 
bladder should clarifv the diagnosis 

Inflammatorv lesions involving the ter 
minal ileum appendix or right colon arc 
known to produce sjmptoms referable to 
the epigastrium similar to those of gastric 
ulcer However absence of relief by food 
and antacids as well as the presence of pain 
and tenderness m the right lower quadrant 
should focus attention on this area Like 
vnsc svmptoms of carcinoma of the nght 
colon mav be similar to those of gastric 
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lAccr Tile existence o! such iosions in aiidi 
lion to gistnc ulcer should not be o\er 
looked 

Gnstntis without ulcention docs not gl^e 
T tj’picii ulcer SMidromc and the svmptoms 
rtnj be exaggcr'xtcd nthcr thin ^cIle^c<l b\ 
the taking of food Here again roentgen 
ologic and gastroscopic examination gi\e in 
\aluable aid m making the diagnosis A gis 
trie crisis due to syphilis ma\ simulate that 
due to a gastric ulcer but this is a rare 
occurrence It should be borne in mind that 
sjphilitic patients ma\ also ha\c gastric 
ulcer Tree ludrochlonc acid is frcquenllj 
ob'cnt in the presence of gastric s\phihs 

Reflex s\ vaptoms from olUet s\ stems sucK 
as the gcnilourinara and nersous ss stems 
maj be confused with lho«e of ulcer \^hlle 
the penodicita of ulcer sjmptoms combined 
w ith the temporary alle\ lalion of the com 
plaint following the taking of antacids md 
food nnj suggest the diagnosis of gastric 
ulcer the final diagnosis in\arnb!s depends 
upon the roentgenologic examination wth 
barium 

The sjmptoms of gastric and duodenal 
ulcer are «o similar that a differential diag 
uosis IS frequentls impossible from the his 
torj and plijsical findings A shorter period 
of relief after mciU usinllx follows m the 
presence of gastric ulcer but this is not an 
infallible guide The point of maximum ten 
(lerncss in the upper abdomen inaj g»'c a 
clue to the location of the ulcer Patients 
witli gastric ulcer are on the ascrage ten 
\cars older than those with duodenal ulcer 
Because of the danger of carcinoma a«soci 
atod with gastric ulcerations the diagnosis 
of gastric ulcer should not be dclascd while 
diet and medication arc tried but should be 
made immcdialclj b\ roentgenograms 

Once It Ins been dctcrminul that there is 
ulceration of the gastric imico'ia the dm 
icnn must decide if possible whether the 
lesion IS benign or malignant Since npproxi 
inatclj a third of the patients with car 
emoma of the stomach guc a historj con 
sislcnt with gastric ulcer in all respects 
including tcmpo^ar^ improvement from diet 
and medication the onlv safe attitude to 
assume IS tint anj gastric ulcer is poten 
tiallv malignant until proved otherwise 

It IS soniclimcs impossible to determine 
bj the various laboratorv examinations in 


ciuding rocnlgcnographic studj whether a 
small gastric ulcer is benign or malignant 
until its response to medical ircnttncnl h i« 
been determined The problem is all the 
more diilicuH because over one third of the 
patients with carcinoma have a normal gas 
trie acfdilj and some show a temporarv de 
crease m the size of the ulceration follow 
mg medical treatment The complete di 
appearance of a small carcinomatous le<iofi 
in the roentgenogram is rare but mav occur 

Certain criteria have been established to 
aid m differentiation depending upon the 
location and size of the ulcer As well as tlit 
response to medical treatment Gastric ul 
cerations vw the prcpvlcitvc xcgvciw have a 
three out of four chance of being malig 
nant ® This is cspeciallj true of tho'se lo 
cated m the cm of stomach adjacent to 
the pvlorus'' Ulcerations along the greater 
curvature arc praelicallv alwajs due to car 
emoma Similarh large ulcerations that i« 
those over 8 cm m diameter are consulcnd 
polcnlnlh malignant If bv flijoro«copic ex 
amimtion the gastric ulcer is found lo have 
anv of the characteristics guggestne of 
neoplasm a second examination «lioul(l he 
made after three weeks of medical treat 
ment Gastro«copic studj mav be helpful in 
making an carlv diagnosis of circinoma in 
thc<c borderline lesions In such oases strict 
medical treatment including bed rest i 
prescribed for n period of three weeks 

Scott and Mider^® have advocated rcscc 
tion of a gastric ulcer which doe> not re- 
spond lo strict medical management as 
demonstrated bv a diminution of svniplom* 
and occult blood in the stool the second 
week and the disappearance of the filling de 
feci noted fluoroscopically bj Uie end of the 
third week A verv large ulcer should de- 
crease in size bj at least one third after 
three weeks of medical treatment The men 
ace of cancer requires constant vigilance 
since there is more or less genera! agreement 
that 5 to 10 per cent of all gastric ulcers 
bccxmxc maUgwawL 

Complications — ^The majority of gastric 
ulcers respond sali«factonlv lo medical tml 

mcnl however the complications of ga'tric 

ulcer often require surgical inter' ention Ti e 
common complications of gastric ulcer are 
hemorrhage perforation and ohsfniction 

1 Hemorrhage — Bleeding occurs m aiiou 
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10 to 20 per Cent of all cases of gastric ulcer 
at some time during llie course of the dis 
case’* An ulceration along the lesser cur\a 
turc ma\ penetrate and erode one of the 
larger scsscls causing serious Iiemorrhige 
(Fig SS*} B) SimilarK an ulceration on the 
posterior « all of the stoinac}i irliith his penc- 
Inted into the pancreas ma% gi\c trouble- 
some bleeding (lig 533 C) If one of tht 
large \ossels sucli as the splenic arler\ is 
perforated massne fatal hemorrhace maj 
occur 

The s\mploms produccil b^ blewlmg from 
a gastric ulcer depend upon the size of the 
acs'tl eroded and the amount of blood lost 
The pttient mt} notice no more than «eah 
ness and larrv stools but if a large xesstl has 
eroded hcmalcniesisand symptoms of shock 
ma\ appear 


the clot formation m the bleeding vessel 
With the advent of the blood bank quanti 
lies of blood ma\ be stored for u^e as a 
constant intravenous drip Suflicient blood 
should be available to administer at any 
lime The admmistration of blood plasma 
also has an important place in the treatment 
of these patients especially when shock is 
present 

Vftcr the patient has been brought into 
good condition medical therapy is insli 
tilled Some phjsicians prefer to withhold 
food b> moiitli for a few dajs and then to 
institute a regular regimen of alkaline tlier 
apv and frequent feedings after tlio method 
ofSipfiv Others /bhoirmg the suggestion of 
Mculeiigracht start alkaline Iherapj and 
frequent feedings jn)n!tdntel> Since the 
majorilv of these patients respond satisfac 



TnE.vTaiENT — The immediate problem in 
the treatment of massive hemorrhage from a 
ga trie ulcer is to combat the acute blood loss 
The pulse rale and blood pressure should be 
taken at frequent intervals and a complete 
anilv^is of the blood including a complete 
blood count and hematocrit and total plasma 
protein determinations should he made in 
order that all possible information as to the 
amount of blood lost ma 5 be obtained This 
information serves as a guide to the lime for 
and the amount of replacement therapy nec 
tssary Blood transfusions should be given 
to maintain the systolic blood pressure at a 
lev el of 70 mm or above but no effort should 
be made to elevate it to Uie prehemoTrhage 
level because of the danger of disturbing 


lorily to medical treatment it is a difficult 
problem to select for carlv operation those 
individuals who might otherwise bleed to 
death 

No unanimity of opinion exists regarding 
the time and type of surgical procedure to 
be performed Tacli instance of massive 
hemorrhage from gastric ulcer is an indi 
vidual problem So main patients with mas 
sive hemorrhage recov cr under medical 
treatment thit tlie surgeon hesitates to op 
crate upon any one suffering from acute 
bfootf loss "^rorcover the surgeon may bo 
uncertain of the actual source of the hemor 
rliage especially m cases in which previous 
roentgenologic studies have not been made 
He knows from experience that the actual 
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bleeding point may not be found at opera 
tion The bleeding may be from esophageal 
■\arices or gastritis instead of from an ac 
tivelj bleeding ulcer therebj making con 
trol of the hemorrhage impossible Howe'er 
ligation of the bleeding vessel is imperalne 
if the patient continues to show evidence of 
active bleeding despite repeated transfusions 
If the patient is under 50 years of age 
surgical treatment maj be delajed because 
the mortalitj on medical treatment is less 
than 10 per cent If the patient is over 50 
jears of age the mortality is approximately 
30 per cent * Because of this increased mor 
talitj in the older age group early surgical 
intervention has been recommended in this 
group — within fortj eight hours of the onset 
of massiv e bleeding Regardless of the age of 


Repeated massive hemorrhage is an mdi 
cation for surgical intervention regardless of 
the age of the patient 
2 icute Perforation — Acute or free per 
foration occurs most often on the anterior 
wall of the stomach (Fig 534 A) Over CO 
per cent of perforated gastric ulcers occur m 
patients over 40 jears of age In the major 
ity of instances a historj suggestive of ulcer 
may be attained but in a considerable num 
ber of instances perforation occurs in pa 
tients who have had no previous svmptoms 
characteristic of gastric ulcer 
As a result of the escape of gastric contents 
into the peritoneal cavitj there is a sudden 
severe agonizing pain m the epigastrium 
which soon spreads throughout the entire 
abdomen In the first hour or two after per 



Fg 534 — A B opsj of a perforated gastnc ulcer to delertnuie ll e presence or absence of mal gnancy B Techn C 
of closure of a perforated ^a-'lnr uJrw 


the patient the surgeon usually prefers to 
delay operation for a trial of transfusion 
and medical treatment unless there is evi 
dence of persistent acute loss of blood de 
spite repeated transfusions 

In the presence of active bleeding the 
tjTJe of surgical procedure depends upon the 
condition of the patient and the technical 
diflicultics encountered Onij the active 
bleeding should be stopped bj the direct m 
■sertion of silk sutures in the ulcer bed In 
the presence of active hemorrhage the aim 
of the surgeon is to sav e life bj controlling 
the bleeding vessel Further surgical proce 
dures at this time add considerably to the 
operative mortahtj If these procedures are 
nccessarj thej should be earned out at a 
subsequent operation 


forahon there maj be signs of shock with 
a sudden fall in temperature The respira 
tions become short and grunting and there 
IS characteristic board like rigiditv of the ab 
domen which is of great significance la the 
initial shock Sv mptoms of spreading or gen 
cralized peritonitis rapidlj become well es 
tablished The finding of free gas in the per 
itoneal cavitv (pneumoperitoneum) either 
bj roentgenograms or occasionallj b> phvsi 
cal examination definitely establishes the 
diagnosis In order to determine the pres 
ence or absence of free gas m the pentonwl 
cavitj the roentgenogram is made with the 
patient in an upright position '‘o that gw 
if present will appear as crescents beneath 
the diaphragm If the patient is too ill to e 
placed upright he roaj he on his left si e 
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If free gis is prcscnl il will Ihcn appear ns 
n bul)l>lt nbosc Iht li\cr Shoulder pnm mns 
he prcscnl ns a re nil of irnlalion of the 
dome of the diaphngni refrrrmp the pam 
l)% \\a\ of the phrenic Jur\c Likewise the 
Ii\er dulness nns be oblilcmtctl to pcrcus 
«ion II IS usunlK inijiossiblc ('iiul of aca 
domic interest) to delcrininc from the Jm 
tore and ph\«ic'il cxammalion whether the 
perforation Ims ocemred m the duodenum 
or in the stomach In either ease it is im 
pcntiec that the perforation be closed ns 
soon ns the patient has recovered from 
shock 

The difTercnlinl diagnosis is at limes difTi 
tuU dtpcndinc on the duration of the per 
fornlion and Ihcnaclioii of the patient The 
climcal picture maj ^tuggesl acute pmem 
tills acute choices «litis bilnrx or renal 
colic nppcndititis with generalized per 
itonitis and at times coronnrs thrombosis 
A careful luslorj combmw! with the char 
nctcristic board like rigidits of the abdo 
men and the sudden on«cl of the pam nrc 
the most important factors in making the 
comet diagnosis 

The patient is placed on constant gastric 
suction to preaent further escape of the gas 
Inc contents into the peritoneal caMta and 
to n^old tlie possibililj of aspiration of the 
gastric contents b> somitmg during and 
after anesthesia The admitusirnlion of blood 
plasma inlraicnoiish is of great importance 
and maj be "upplcmcnltd bj phxsiologic 
sahut solution il dehydration is prcscnl 

\o further surgical procedure bejond the 
closure of the perforation should be at 
temiitcd at this lime because it would in 
crease the mortality rate Ilowcycr m view 
of the eycr prc>ciit danger of carcinoma m 
gastric ulcerations a yen small section of 
the gastric wall adjacent to the perforation 
maj be remostd for biopsy (Fig 6*54 A) 
Fspccnlh should this be done if the perfori 
lion IS m the prepjloric area or about the 
greater curyaturc or if the appearance of 
llic lesion IS at all suggcslnc of neoplasm 
I yen if the surgeon is certain that the per 
foratron has occurred in a carcinoma he 
should tnerclj close the perforation and 
kaye nscction for a subsequent operation 
after the patient has recovered As much as 
jiossiblc of the infected material from the 
abdomen should be removed by suction 


Cultures of the peritoneal fluid are alwajs 
taken One of the sulfonamide group in pow 
dcr form mav he introduced dircctlj into 
the peritoneal cawty to combat the pen 
tonitis Penicillin may also be used Drams 
are usunllv omitted except under certain cir 
cumstaiccs when organisms arc demon 
stmtci! in direct smears of the peritoneal 
fluid 

Constant gastric suction is maintained for 
several davs after operation Nothing is 
given by mouth and fluids arc administered 
ititraycnotisly Clicmotliernpy maj be insli 
tulcd if cultures of the peritoneal fluid are 
positive 

The immediate iwstopcrative complica 
tions art most freqiicnilv pulmonary such 
ns alclcctnsis or bronchoimcumonia Of equal 
importance is the result of infection such as 
generalized peritonitis subphrenic a!) cess 
or wound infection Perforated gastric ulcers 
as a rule have a higher mortalitj rate than 
perforates! duodenal ulcers probably owing 
to tlic fact that the former usually occur 
in Ihe ohkr age group The mortahlj in 
creases progressivelj os the interval length 
ens betwetn the lime of perforation and the 
tuny of closure The prognosis is better if the 
perforation occurs when the stomach is 
empty and if the culture of the peritoneal 
fluid at the time of operation is negative 

Although some surgeons feel that perfora 
tion results in the cure of that particular 
ulcer long range figures do not bear this 
out The great Tnajontj of patients with per 
foroted ulcers who have been followed for a 
long period require an additional surgical 
proctdiirc because of recurrence of ulcer 
svniploms 

5 Ixitf l*erjoraUoii » — If a patient is first 
seen forty-tight hours or longer after per 
foration of tlic gastric ulcer and if he is still 
m good phvsical condition it is usually an 
indication that the perforation has been 
walled off Under these circumstances it is 
safer to avoid operation and to continue 
constant gastric suction and intravenous ad 
minislration of fluids than it is to carry out 
jinmedmte operation Certain patients who 
are first seen a day or two after perforation 
and who are m very poor condition as a re 
suit of generalized peritonitis may survive if 
conservalut therapy is instituted whereas 
they would succumb to immediate surgical 
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intervention In 'inj cise large quantities 
of whole blood or of blood phsma should 
l>e administered 

4 Subacute Perjoratton — Subacute per 
foration is one through which the gastric 
contents leak slowh or one which is sealed 
off bv omentum or adjacent structures be 
fore much leakage can occur These per 
forations present great difficultv in differ 
cnltal diagnosis The gastric contents maj 
be directed down the right lumbar gutter 
producing svmptoms simulating those of 
cholecjstitis renal disease or appendicitis 
Localized abscesses about the stomach or a 
subphrcnic abscess ma\ occur requiring sub 
sequent incision and drainage 

5 Chrome Perloratwn — \ chronic per 
foration occurs most frequenth on the pos 
tenor wall of the stomach and mai become 
of surgical importance because of pain and 
failure of response to medical treatment 
(Fig 5S3 C) The perforation is walled off 
bj on adjacent structure such as the pan 
creas which prevents leakage of the gastric 
contents Such chronic {lerforations are often 
resistant to medical treatment and have a 
tendenej to bleed The diagnosis and lo 
caiization of this tv pc' of lesion depend 
largely upon phj steal and roentgenologic 
examination Subtotal resection of the stom 
ach may be necessar> 

6 Obstruction — Gastric ulcers comrnonlj 
produce evidence of gastric retention as a 
result of interference with gastric motililj 
due to spasm cicatricial contraction cdoma 
or hjpertropliv of the pjlorus 

As a result of the obstruction the patient 
has distress and a feeling of fullness in the 
epigastrium cspcciallj marked toward the 
end of the day This distress is relieved bv 
vomiting "Uhen the obstruction is severe 
vomiting may be so frequent that tlit pa 
tient becomes emaciated and dchvdratcd 
with evidence of tttanv due to alkalosis 

The diagnosis of complete obstruction is 
usually obvious However lesser degrees of 
obstruction can be v erified and evaluated by 
roentgenograms following a six hour banum 
meal The diagnosis may llkc^vlse be con 
firmed by aspiration with the stomach tube 
and measurement of the amount of gastric 
contents withdrawn 

Treatment — Medical treatment should 
be given a trial even though the roentgeno 


gram mav show 100 per cent retention of 
barium with a six hour meal Often the rc 
tention due to spasm and edema mav be 
overcome and onlv then mav the amount 
actually due to cicatricial contriction be de 
termincd Occasionalh the retention is en 
lirelv controlled bv medical treatment and 
surgical intervention is unnecessarv 

Medical treatment consists of the admin 
istralion of antispasmodics such as tincture 
of belladonna antacid therapy and dailv 
aspiration of the stomach Prom the amount 
of gastric contents aspirated the phvsician 
can estimate whether the obstruction is m 
creasing or decreasing An effort is made to 
improve the general condition of the emaci 
aled patient by the administration of a hi^h 
vitamin high caloric diet consistent with his 
ability to retain nourishment The alkaline 
therapy in complete obstruction more re- 
cently has included the administration of 
non absorbable neutralizing agents such as 
aluminum hvdroside or magnesium tnsili 
cate to prevent disturbance in the acid 
base balance If under a strict medical 
regimen the retention persists at 40 per cent 
or more following a six hour barium meal 
operation is indicated 

Patients with obstruction are often snf 
fenng from malnutrition dchvdntion or 
alkalosis In addition the stomach is so dis 
tended that it must be decompressed bv 
constant gastric suction before any type of 
surgical procedure can be carried out Other 
wise the anastomosis mav be distorted and 
disaster mav follow operation If there cs 
evidence of dehydration or alkalosis the op 
eration is delavcd until the elcclrolviic bal 
ance is corrected '^^bcn obstruction is com- 
plete and the general condition of the pa 
lienl IS quite poor feeding by means of 
jejunostomv mav be advisable lo be fol 
lowed later bv a surgical attack on the gas 
tnc lesion 

\Miilt gastroenterostorav is an ideal pro- 
cwlure in the presence of pvlonc obstnic 
tion its use in the presence of gastric ulcer 
must be guarded because of the danger that 
the lesion may be malignant 

If the svmptoms of obstruction resulting 
from hourglass constriction cannot be over 
come bv medical treatment gastric resection 
mav be necessary to correct this deformil' 
(Fig 532) 
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Principles of Treatment — l Medical — 
"Most gnstric ulcers arc benign and will heal 
without surgical intervention if adequate 
medical treatment is earned out This con 
sists of a non irritating diet and medication 
supplemented bj an attempt to improae the 
genera! condition of the patient Any focus 
of infection should be eradicated It is im 
portant that an effort be made to improac 
the psjcliologic altitiulc of the patient as 
to insure freedom from worra The metlica 
tion mav vary but ahvavs conM^ls of the 
administration of some form of antacid at 
frequent intervals Belladonna or atropine 
IS given to overcome spasm which interferes 
with gastric motilitv and in «ome instances 
il IS supplemented bj a «!cdati\e Because of 
the danger of carcinoma the patient with 
gastric ulcer must be kept under rigid su 
pervision prcfcrablv in bed m the hospital 
until the ulcer has healed 
2 Surgical A Failure of "Mcdtcnl Treat 
ment — In general unless the surgeon is fa 
miliar with the qualitv and duration of the 
medical treatment he should recommend op 
eration only f or^the complications of ulcer 
However a small group of patients espe 
ciallv those with an ulcer of the posterior 
penetrating tjpe continue to have pam and 
distress despite adequate medical trealracnl 
For these patients resection is advisable 
Occasionally because of financial status a 
palienl roa> be unable to continue medical 
treatment for a sufficient length of lime to 
cifeci a core In streh s{lst^nces sarSKal 
treatment maj be considered The surgeon 
chould not recommend it as a means of 
escape to those who are unwilling to adhere 
to the restrictions of diet imposed bv medi 
cal treatment or to those wlo are intern 
perate in their habits 

B Suspicion of Cancer — ^Thc primarv 
consideration in the treatment of gastric 
ulcer IS to rule out the possibihtv of car 
cinoma and to make certain that carlj etadi 
tation IS undertaken if the location or prog 
ress of the lesion is at all questionable ITic 
clinician should consider the possibihtv of 
carcinoma if the ulcer i« located m the 
prepjloric inch or on the greater curvature 
of the stomach if it is larger than 1 cm 
regardless of location and if it fails to show 
sufficient improvement after three weeks of 
adequate medical Ircalnieiit Fven though 
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the patient is under fortj vears of age luis 
high acid values in the gastric secretions and 
apparentiv improves clinicallv and roent 
genographicallv he mav harbor a malignant 
lesion Therefore everv patient with gastric 
ulcer demands constant supervision and the 
closest cooperation among phjsician roent 
genologist and surgeon 

C Choice of Operation — ^There is no 
standardized surgical procedure for the 
treatment of gastric ulcer The tomphcation 
involved the general condition of the pa 
lient the possibihtv of carcinoma and the 
lechiwcal difficulties to be overcome govern 
the choice of procedure 

The incidence of jejunal ulceration is not 
ncarlv so great after surgical procedures for 
gaslnc ulcer as it is for duodenal ulcer 
Therefore it is not «o necessarv to reduce 
markedlj the volume of gastric juice sc 
crclcd in order to prevent recurrent ulccra 
tion A wedge shaped excision of the ulcer 
with the addition of gastroenterostomy often 
effects a cure However at the lime the ulcer 
IS removed immediate examination of n 
frozen section should be made to rule out 
the presence of carcinoma 

Occasionnllv a posterior penetrating uiccp 
maj be technically impossible to remove If 
so the ulcer bed mav be cauterized the 
edges of the ulcer evcised and the stomach 
wall reapproximated 

If there ib anv question of carcinoma a 
radical resection which mchules the Ivmph 
ffhaJ rfrinrigu irea shoffM fw trrrrred oaf 
if the general condition of the patient per 
mils UsuaJh the duodenum is closed am) 
the jejunum is anastomo'sed to the remain 
iDg portion of the stomach bj any one of a 
vanety of mell ods Becau‘5c of the existent 
relationship between gastric nicer and car 
emoma there is an incrca'sing tendency to 
cirry out radical resection for gastric iifctr 
Ihe raortnhtv for resection is stculilv de- 
creasing and 18 now in the neighborhood of 
5 per cent 

After operation the patient must be caa 
tioned that it is just as important for t n 
to avoid irntalmg foods alcohol and circj, 
smoking as it was before operation 

Prognosis — Gastric ulcer has a tec^encv 
to recur over a period of years In pT»ral 
the prognosis of gastric ulcer kj f jjj. 
guardeil because of the po sihihtj- rf 
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ciiioim For that reason e\erj patient with 
gastric ulcer should be followed closelj for 
an indefinite period bj his clinician and 
should ha\e his progress checked fluoro 
scopicall^ and rocntgenographicallj at regu 
lar intervals Even though the immediate 
•■esponso to medical treatment maj be good 
and further treatment may appear unneces 
sarj an occasional patient returns with m 
operable carcinoma of tl e stomach For that 
reason a patient with an ulceration espe 
cially in the so called danger areas if not 
subjected to surgical treatment should be 
given a guarded prognosis and should be 
supcrvnsed closelv ba a phjsician roentgen 
olog st and surgeon Postoperative results 
for gastric ulcer over a long period are good 
and are much better than those for duo 
denal ulcer 
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TUMORS OF THE STO’MACH 

The frequencj of occurrence of vinous 
tumors of the stomach is given in Table 6 
Carcmomi involves the stomach more fre 
quently than does anv other orgamc lesion 


It usually occurs on the lesser curv atiire and 
on the posterior wall but may be situated in 
any portion of the stomach Involvement of 
the adjacent or surrounding lymph nodes is 
usual and the extent to which this has 
taken place determines more or less vvhetl cr 
or not removal is possible MacCartv has 
considered that carcinoma is derived from 
the glandular cells of the mucosa and that 
it mav arise in three structural siluation« 

(1) m the borders of chronic gastric ulcers 

(2) in adenomatous tumors such as polv 

Table 6 — CtAssmcAiiov Based ov IIisTopATnoi/xac 
Examixatiov of SSOp Gastbic Tcviors 
Afal gnant tumors 

Care oma (adcnocarcmoma medullary 
sr rrhous collo d squamous and vI 
ccrat re} vr th or without invol emenl 
of lymph nodes and including car 
cnomatous polyps 23 16 

Sarcoma (I> rophosojcoma fibrosarcoma, 
myosarcoma angiosarcoma malignant 
eodothe] oma) 

B«o gn tumors 
Polyps and pap Uomas 
Myomas 
Fbromyomas 
Fbromas 
A tenomas 
Adenomyomas 

L mphaogoma and hemaogioma 
Dermo d cyst 

Cy-stadenoros and s mple cyst 
L poma 

Squamous cell ep thel omv 
Tobkl 

Other cond I ons not slncUy I imors 
D Terl culum 
lla r ball 
Phvlobezoat 
Total 


poid (Fig 535) or cauliflower growtls as 
parts of the pcduncuHted polvps and (3) 
possibly m regions of chronic gastritis with 
out the presence of an ulcer or polvp The 
essential features of the tissue pathology of 
the other tumors of the stomach accord 
mg to MacCarly are as follows 

Sarcomas or malignant neoplasms of 
mesoblastic origin in the slon ach are not 
uncommon The diffuse IvTuphoblaslic sar 
coma IS the most frequent and is composed 
of malignant lymphoblasts the 1 islologic 
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and cjtologic picture being indistraguisli 
able from those '^ecn in Hodgkins disease 
lymphnlic Icukcmn and Ijmphosarcoma It 
occurs usually as a localized lesion m the 
slomadi although it has been seen as a dif 
fuse condition iiu oh ing all the gastric coats 
Ljanphoblastic sarcoma also produces a dif 
fuse thickening of the gastric wall whicli 
maj be irrcgularh and even nodularlv en 
larged making the grosS differential diagno 
MS between carcinoma and sarcoma often 
difiicnlt and usuallj impossible without mi 
croscopic sludj 

Single and multiple ‘polyps m the slom 
ach are rclatnch rare They occur in all 
the portions of tlie organ and mat or ma\ 


trophy not mfrequently seen in association 
with ptlonc obsiriittion It is the function 
of the surgical pathologist to determine 
which mjomas fibromjomas and fibromas 
also are sarcomatous 
Anyiomas lipomas and fibromas are rela 
tndy rare but thej ttiaj originate in any 
part of the gastric wall A tumor of one of 
these types mav arise in the submucosa as 
a rounded tumor not intohiiig either the 
mucosa or the museuJaris but pushing the 
mucosa toward the lumen and the muscu 
Ians tow ard the serosa forming a ^ isible and 
palpable circumscribed ma<a The exact na 
ture of these tumors is not recognized until 
after pathologic examination 



Fig 33 j — Pt June I led « llo d care noma of the Blomach 


not produce obstruction of the ga«lric out 
let b\ projecting into the pylorus ami c\en 
the duodenum Ihcv are pedunculated ad 
enomntous outgrowths of the mucosa and 
contain all the tissues of that portion of the 
gaslnc wall They may be single or multiple 
small or large the largest (m our senes) bc' 
mg 8 cm and the smallest C mm in diam 
cter Poly ps ii\a\ be either benign or malig 
nant and the diagnosis can be determined 
with accuracy only on pathologic examma 
lion 

Epitheliomas or malignant tumors com 
posed of squamous epithelium are extremely 
rare m the slomadi 

Myomas arc characterized b\ localized 
well demarcated enlargements of the rou«cle 
of the gastric wall These must be differen 
tiatcd from the diffuse muscular hxper 


To continue to quote from MacCarty m 
this and the two following paragraphs 
\denomaj or tumors composed of differ 
entmled glandular cells arranged in acmic 
form are relativcK rare A tumor of one of 
these types mav be associated with but may 
ha\c no apparent relation to carcinoma 
and it mai project into the gastric caiily 
producing a poKpoid ma<s 

Simple cysts forming tumors and poU 
cystic tumors lined by iliffcrcntial columnar 
epithelium and containing mucoid or clear 
fluid are extremely rare Dermoid or cystic 
tumors lined by squamous cpitlieliura and 
containing dismlegrating fat and somclinies 
hair arc rare The lirgest tumor of tins 
tape encountered at the Jfayo Clinic 
weighed 1000 Gm 

The majority of diverticula are found as 
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masses near tUe pslorus and are nol rccog 
nized posilncI> until after resection Tlic\ 
are invaf,inations of the mucosa and sub 
muco«a through the musculans” and as such 
are nol true tumors although the\ maj 
often confuse the diagnosis 

Foreign bodies mas often be mistaken for 
tumors of the stomach, and operation ma> 
be adsiscd Hair balls (trichoberoars) and 
masses of retained remnants of ingested 
fruits (phj tobezoars) arc occasionalh cn 
countered 

CARCINOMA OF THE STOMACH 
It has been estimated that 38 000 persons 
die annualh m the United States from car 
cinoma of the stomach one of the most sen 


mimic m samploms and clinical course a be- 
nign ulcer e\en b\ responding Icmporarih 
to medical treatment 
There is great sariabihtj m the manifes 
tations of the disease Gastric carcinoma 
ulcerating or otherwise maj tcmporanly 
simulate peptic ulcer cspccialh at the out 
set Later however, the carcinomatous na 
ture of the lesion or the transformation of n 
benign into a carcinomatous ulcer mav lx. 
suggested sv mplomaticallv bj one of the tol 
lowing (I) disappearance of intermittenev 
of the exacerbation with substitution of a 
remittent or continuous clinical course, (2) 
iiTcgularitv diminution or disappearance of 
the “pain food case sequence (3) substi 
tiition of tile usual pain or distress be a dull 



Fig 530 — Polypo <] carnEtomA of U e poslenor wall of the itoreach 


ous of all malignant processes Jlen arc af 
fiicted about three limes as often ns women 
The majontv of persons who have such ma! 
ignant tumors arc seen when Ihev arc be- 
tween the ages of fortj and si'stv jears the 
average age being fitlv five \cars 

Sjmptomalologj — The sMnptomsofcar 
cinoma of the stomach are determined pflrllj 
bv the site of the growth bv its extent and 
b> the degree of motor impairment which it 
causes V lesion confined to the pars media 
at the lesser curvature or one that lies on 
the anterior or posterior wall (Fig 536) mav 
be silent until vvel! advanced a tumor near 
cither the pvlonc or the cardiac orifice may 
cause marked obstruction before giving any 
other evidence of its presence a small nicer 
ating espcciallv a cralcriform lesion mav 


ache more or less constant and cvcnluallv 
aggravated rather than eased bj alimcnta 
tion and (4) loss of appetite and on«el of 
nausea both of which maj ensue even m 
the presence of adequate gastric nciditv 
ObjecUveK, a dinimution of the gastric 
acidilv a disturbance of motor funcfion the 
onset of anemia in the absenie of gross hem 
orrhage and the appearance, increase or per 
sistcncc of occult blood in the gastric con 
lent and feces are significant 
Epigastric distress occurs in about 90 per 
cent of cases when carcinoma of the stomach 
has been fairlv well cstabh lied or has Ih- 
comc advanced Vomiting is espcricnccd i» 
from CO to SO per cent of such cases Gase- 
ous eructation usuallv is found and in nianv 
instances becomes graduallv more marhei 
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Loss of appetite and loss of weight frequently 
are complained of and may occur early in 
the disease. Bleeding from the stomadi is 
evidenced by ^omilmg of blood or the pass- 
age of black, tarry stools, but this is much 
less common in carcinoma than in ulcer. In 
about two thirds of the cases there is a def- 
initely demonstrable mass in the upper part 
of the abdomen (Fig. 537) . 

Diagnosis. — ^It is an accepted fact that 
Uie chief ba«is of successful treatment of 
carcinoma of the stomach is early diagnosis, 
rnclors essential to more prompt recognition 
of this malignant condition are: (1) physi- 
cal examination at staled inleiwals by n 
competent physician, (2) tie attaching of 
proper significance to indigestion of an un- 


Cisaminatioii (roentgenologic) by which the 
early, symptomless lesion can be detected is 
easily overlooked. Too often the symptoms 
become so bizarre or the disease so far ad- 
vanced that it has parsed the curable stage 
before it can bo recognized. Tor these ^'ari- 
ous reasons, the patient often deprives him- 
self of the opportunity for cure by a timely 
operation. 

The important points usually enumerated 
for diagnosis of carcinoma of the stom.ach 
arc as follows. (I) onset, in a person at tlio 
so-called “cancer age” (from forty to sixtj 
jears), of dyspepsia, associated with anor 
cxia, pain and vomiting which has resisted 
<re.itraent for three months. (2) sfcadi fo><s 
of weight and (.3) progressi\e anemia 



Fig 5S7 — Scirrlious ramnotm of (he antrum of the stomach 


explain.ible or persistent nature, which mn\ 
ha\e begun insidiously or abruptly after the 
fourth decade of life, (3) the «iceking of 
medical advice promptly under the circum- 
stances, (4) emplojmenl of all available 
laboratofi* methods of diagnosis, of which 
roentgenology is bj far the most important 
and is essential to the detection of carcinoma 
in its earliest stages or in its obscure form, 
and (5) closest cooperation between clin- 
ician, roentgenologist, surgeon and path- 
ologist. 

The middle-aged hiymaii loo frequcnllj 
delays in seeking medical nd%ice for diges- 
tive disturbances, and the early clinical 
signs of carcinoma of the stonmeh arc often 
so indchnite that the necessity of the only 


These represent sjmptoms, in most in- 
stances, of ad\anced c.arcinoma, and if the 
patient is to receive the benefit of surgical 
removal of the malignant process, the dis- 
ease should be recognized earlier. 

It cannot be too strongly empb.nsizcd, 
therefore, that if there is any persistent dis- 
turbance in gastric function, particularly if 
it is of recent appcar.incc. imid or severe, 
and if the historj* rc\cals any irrcgiihr or 
atypical s^Tidromc of ulcer or a certain de- 
parture from normal results in an analysis 
of the gastric content or any tendency to 
gastric retention or obstruction, the possi- 
bility of carcinoma always must be kept in 
mind, and an experienced physician and 
roentgenologist must be consuUctl. It is an 
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unfortunate paradox that aUliougb the dis 
case can be identified readih m its earlj 
stages this is rareh done 

The question arises as to whether m the 
diagnosis of carcinoma of the stomach 
roentgenologic and gastro«copic melhodi can 
supersede all others Tht recent dc\c!opmcnl 
of gastroscopv has added much to the knowl 
edge of both benign and malignant Itsions 
of the stomach and has shown that »l is 
possible to make \isiblc these small lesions 
which are «o situated that e\cn the expert 
roentgenologist maa not be able to delect 
them cillitr rocntgenographicalh or roent 
genoscopicallj 

The cxpencncctl clmician will not delaj 
until definite sj-mptoms and signs appear 
but on suspicion will demand if nccc«sar\ 
repealed rocntgcno«copic examinations and 
if ndMsible gastro copic examination lie 
will not be deluded into belies ing that a pa 
ticnl cannot ha^c a carcinoma of the slom 
ach when he is apparcntla in good lieallli 
and when values for gastric aci<l» arc nor 
mal weight has not been lost and a tumor 
15 not palpable 

It has betn suggested that if there is 
(loiibl from its roentgenologic appearance 
as to whether a Ic«ion is malignant or not 
the dilTcrcnlial diagnosis can be made b> 
observing the results of mctlical care if the 
condition IS relieved it mav be assumed llial 
the ksion is benign icnr and others 
found however that this might give an cr 
roncoui impression since the patient tem 
jforsriit mii rcsfwntl lo 

cal Irntmcnl The chnienn Ihircfort is 
pnniarilv concerned vnth the indications for 
ixploration and with the probaliililies of the 
removal of the growth the latter offers the 
jnlicnl Ills onlv cinnee for cure The siir 
gcoii IS mlcrcsteal to learn about the degree 
of extension of the growth the possibihlv of 
its complete remov al and the grade of malij, 
nanev as defined bv Urodcrs the surgeon 
a! o wisliis to know what degree of pallia 
lion mav bo affonlctl the patient if cure is 
not pos ibli wliieh of the various proce- 
dures that have been cvolve<l to bring n!»oul 
cither cure or palliation is indicateal in a par 
ticulnr case and how great will be the nsk 
of operation 

Gastric carcinoma imisi alwavs lie clis 
linguishcd from such intrinsic lesions as gas 


Inc ulcer and benign tumor from such con 
ilitions as chronic gastritis gastric sv'pluhs 
and gastric tuhcreiilo is and from pin to 
beroars espcciallv when Ihev are associated 
vrilli large crater like ulcers Extrinsic le 
sions to be excluded are diseases of the 
pancreas gallbladder and colon some de- 
generative lesions of the kidnevs lungs liver 
and stiprare nal glands digesliv e disturbances 
resulting from toxemia sccrclorv dvsfunc- 
lion chronic glomerular nephritis and diiTu c 
nophntis and pernicious anemia 

Indications for Treatment — It skonlcl 
alwavs be kept in mind that death siirclv 
will occur within a period of months if the 
disease is not interrupted in its course. The 
purpose of treatment therefore is two fold 
(1) to effect cure if possible or (2) to pro- 
long life and assure the patient of a mini 
mum of suffering Non surgical methods in 
eluding railiation are purch sjmplomalic 
or palliative in effect 

Cure of carcinoma of the stomach bv siir 
gical treatment lias been nccomplishctl m a 
sufficient number of cases to remove anj 
doubt that it is po««il)lc under ecrlnin cir 
cimistanccs In addition to this ever present 
IKissibilitv surgical treatment propcrlv ap* 
plioil m manv of the less favorable cases will 
prolong life vnll prolict the patient again I 
di agreeable complications and m mans re* 
«pccls will fuliv justifv Itself 

IN hen a diagnosi-. of tumor of the slom 
ncli has been made or a lesion !■> thmon 
stmlcil vrhich mav bi malignant the indica 
t/ojjf for ;is Iralmcnl prt tni «w>nv mpnr 
tanl considerations A fundimcntal principle 
IS that cverv patient is cnlilkal to ixplor 
alien unlc«s the disease can bt proved to 
be incurable and unless it is pcrfccll' nl>- 
vious that a pallnlivc procedure also wot Id 
be unwise This means that unless a dtfi 
nitc metastasis can be demonstrated unless 
tin fliioroscopt reveals involvement of ll <■ 
canba or unless both roentgenologist and 
clinician realirt tint the k«io» *' irrcnov 
able surgical exploration of th<? growth is 
warranted Tin. surgeon will lja-*v 1 ' advirc 
on the standpoint that cure mav «oni limes 
be brought about even in cases m wl wh on 
examination the di'ease af pears too fir id 
vanced for cure 

The question of metastasis of camnonia 
ol the stomach is of first impottanre in «<■ 
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termining whether or not surgical treatment 
is indicated. Fortunately, early, distant 
metastasis occurs in situations in which it 
can be detected by careful examination; 
when it is found, any prospects of cure are 
dispelled, but when it is overlooked, un- 
necessary exploration may be made The 
most common sites for signs of distant 
metastasis are the supraclavicular lymph 
nodes and the peritoneum of the rectal shelf 
Positive findings by palpation or bj’ histo- 
logic examination of a Ijmph node follow - 


Pain of gastric carcinoma has significance 
in respect to operability. Although distress 
is a common symptom, severe pain is rare 
and is usuallj significant of extragnstric m- 
volvement, from penetratiou or perforation 
bj the growth. Pain, therefore, is an unfav- 
orable Sign and probably indicates that the 
possibHjties are remote for cr.idicatron of the 
disease. 

On the basis of what has been said in the 
foregoing, cxploiation is advised m more 
Ih.in half of the cases of malignancy of the 



ing biopsy, in either site, denote incurability 
but not alwajs imdesir.ibility of exploration 
Careful examination of the peritoneum of 
Douglas’ pouch should bo made, for this may 
be the silo not only of earlj but also of the 
onlj. metastasis. Reclal examination of the 
patient who has carcinoma of the stomach 
never should be omitted 
The more common adjacent sites of met- 
astasis are the liver and tlie umbilicus, ond 
when they arc demonstrable clinically, op- 
eration is contraindicated, regardless of 
other circumstances. 


stomach, ond when this is carried out. ft is 
found that the growth* can be removed in 
about 45 per cent of the eases, so explored. 

TIic indications for operation include selec- 
tion of the optimal time. The patient should 
be in the best condition possible, and for 
him to be put in this condition frequently 
requires hospitahrntlon. so that the effects 
of obstruction can bo ovcriome, dchjdralion 
can be counter-balanced, the stomach can 
he cleansed and the milritional sUato and 
anemia can be improved ns much ns is rea- 
sonably possible. Correction of the effects of 
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l!ic obstruction «ill reduce congestion in the 
gnstric Mnlls and often will impro\e the con 
dition of the tissues that more satisfac 
tory and safer suture is possible 
Surgical Treatment — Once it has been 
decided tliat exploration at least, is indi 
cated examination of the growth itself is of 
utmost importance The extent of axtragas 
Inc involvement should be determined and 
unless il IS clcarlv apparent that the disease 


liltrating growth mav bo clcarlv inoperable 
whereas a similar growth in a case in which 
the patient is asthenic and the slotnath is 
prolapsed maj be oper ible For an extremely 
large ulcerating or colloid carcinoma total 
gaslrcctomv or ncarlv tola! gastrcclomj is 
justifiable if the stomach can be mobilized 
whereas these operations would not be rca 
sonable if the stomach were small and firmK 
fixed 



tie 530 — rosterior ft iwtomos s Tic end of the bIoihim-U w «iinslomoK«l to Ihc side of ll e jejua im Win'll 
I s port ftl (Tnstrrrlon^ for mrcinoma of the stomach 


IS not cradicable the lesser peritoneal cav 
itv should he widclv opeiud through the 
gislrocohc oinculum to allow inspection of 
the extent and the character of anj posterior 
ptrforation or nttnehments 

Decision as to whither re'«cclion is justifi 
able or not depends nl o to a coii>idcrablc 
ixtenl on the t>pe of stomach in which the 
growth has oocurrcil In those cases in which 
the stomach is small and high Ivmg an in 


If It IS ohv lous that the lesion is too with 
spread to be removed the dialrc'sing 
tion vvhich arises from an erroncoii-’ dn^ 
nosis should nlnavs bi giiardctl agam-t i' 
removal of tissue for microscopic cvami 
nation 

If resection «ecms to be jiistifiiblc then 
arc manj methods bv which iL ninv be ac 
complishcd and partial gnstrccloniv h’*- 
Iiccn developed to a point nl which the an 
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gcrs which were commonU fital m the p-ist 
ha\e been largely eliminated As far as gen 
eral principles are concerned the growth 
should be removed as wideh as possible 
gastrointestinal continuitj should be re 
established without undue tension and the 
mechanical function should bo perfect 
The methods conform to one or the other 
of two t^Ties direct nnastomoais between 
the end of the stomach and the duodenum 
(Fjg 538) or closure of the duodenal stump 
and union of the remaining portion of the 
stomach with the first loop of the jejunum 


the diiodenojcjiiml angle In a small entero 
anastomosis thispre\cnts retrograde di«lcn 
lion of the duodenum and obMates the pos 
sibility of danger from that source 
The ad>anccs made m recent jears arc 
illustrated m the increasing freqiienci with 
which total gastrectom\ is performed since 
this operation is now being done wath con 
siderabh Ie«s risk than formcrl\ (Fig 541) 
The transthoracic approach to high King 
malignant lesions which encroach on the 
esophagus has distinct ad\anlages The per 
ccnlage of cures following the operation un 



t g S40 — Pos l on oceup etl by the slomHcb and jejunum after exlens gaslr c reserlion a t! rwlorat on of the 
coni nu Iv b\ an anterior cn I to s de anastomns s a th enteroa astomo is 


Anastomosis between the end of the stem 
ach (Fig 539) and the side of the jejunum 
has atlainetl the greatest fa^or hrgcK be 
Cause It consumes less time than the Bill 
roth II procedure The gastrojejunal anas 
tomosis can be made cither behind the colon 
or in front of it (Fig 540) The jKJslerior 
method can be used in mana cases wilhoiil 
clifTicullj but when after calenstvc nsec 
hon otilv a small segment of stomach is left 
It is simpler sifer atul less likcls to give 
rise to complications to bring a long loop of 
jejunum up m front of the colon and to at 
Inch the loop to the end of tl c stomach 
^>hen this operation is completed the two 
loops of jejunum should be unitcil oppo tie 


doublcdlj will be low chicfij for the reason 
that the operation usinlh is miliciteil onU 
when the disease is nd\nnccd Tins fact to 
gcllicr with the relatueU Ingli risk of the 
operation wouhl jii<hcatc flat onh m well 
selected cases i the operation advisable 
Gastrocnlero tomv occasionalh is useful 
when it Is performed prelimmarj to rcscc 
lion ApparcnlU lowcnr the indications 
for its use m the treatment of carcinoma 
arc becoming less and Ic s In the first place 
if gaslroentcroslomv can be sali«factoril% 
pcrformctl the disease cannot have extended 
serv far toward the carln in which ca'c 
at least etclu'ion of the growth proHblr 
could lie cffetlcd or even palliative resection 
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could be performed Experience has shown 
that when the disease is \cr\ extensue and 
gaslrocnterostomj is attempted the suigcon 
maj be forced to place the stoma m an un 
satisfaclors situation «o that it fails m its 
purpose of proxiding adequate drainage 
moreover the risk of operation is consid- 
erable since immediate improvement is not 
realized to as nearh a complete degree as 
when obstruction is satisfactoriK relieved A 
further objection to gaslroenterostomv alone 
IS that even when it fulfills its purpose of 
relieving obstruction if the disease ctlcnds 
the gastroenteric stoma is prone to become 
involved in Uie malignant process and ob 
struclion recurs 


course to gastric lavage when indicated mav 
be effective in maintaining a good state of 
nutrition and the phvsical comfort of the 
patient for a considerable period 
If obstruction la marked frequent aspin 
tion of the gastric content will prove to be 
of distinct benefit in improving the general 
condition of the patient and will assist ma 
tcrnll^ in the technical surgical procevliirc 
bj presenting for the surgeons considcri 
bon a stomach that has been cleansed tlior 
ougblv of all retained material The diet 
should be liquid or semiilmd and not loo 
much should be given at one time 
The value of radiation for irri.movable 
malignant processes m the stomach, as well 



Fig 511 — Sfrrlous carcinoma inrohang Ibe entire stonroeb for wh ch toUl pislrcclomy was performed 


Palliative Treatment — Increasing ex 
pcricncc confirms (he carl^ oh crvalion made 
bv \\ J Mavo that great palliation fre- 
qucnllv coiilil be obtained in certain tv pcs 
of ga-sliic caremomn The various palliative 
measure^ for carcinoma of the stomach in 
elude both medical and surgical treatment 
The medical treatment Ins not been given 
sufficient emphasis bv members of the meili 
cal profusion because the merit of anv 
method usually Ins been judged soldv on 
the basis of permanenev of cure Due con 
sidcration has not been given the effect of 
such mclhorls in the control of distressing 
sjinploins 

Intelligent choice and use of a suitable 
dictarv regimen «c<lalivcs opiates tonics 
and digcslants recta! alimentation and rc- 


as its merit as a postoperative measure I a* 
not been cslablislicrl becau c of the indefi 
nilc results which have followed such treat 
ments Surgical methods of palliation inclii le 
gasitic resection exclusion of the growth 
gastrocntcrostomv and jejimostomv 

ftciulfs of Treatment — The morlalitv fol 
lowing operations for carcinoma of the stom 
ach can be markcdlv lowered bv enipulous 
attention to prcopcrativc trcatininl If the 
phvsiciin cooperates with the surgeon la 
maintaining good care aftir the operation 
the risk is nxiuced to a minimum 

If operation for gastric carcinoma is ear 
rieil out along the general lines that have 
been outlined the rate of ojural ilitv is aj** 
proximatclv 4j per cent The j>o silnlitiis o 
cure in cases of carcinoma of ll c slomac i 
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nre shown bv the fact that of several senes 
of con«tcuti\c cases m which rc'^ection wns 
earned out an avcrafce of ®0 per cent of the 
patients are alive and apparenlK well three 
jears after operation regardless of the ex 
tent of the disease at the time of resection 
If those cases are selected m which the dis 
case IS still confined to the stomach that js 
in which there is no in^ohcment of hm 
phatic slniclurcs 49 per cent of the patients 
are alive and apparenth well three jears 
after resection A low mortalitj rate for op 
cralions is dependent on a number of fac 
tors the chief of which are (1) good judg 
ment in deciding on the po^sibihtv of cure 
or wortli while palliation (2) adwjuateprep 
aration of tlie patient for operation (3) 
metjciiloiis care and «!kill in carrying out all 
the details of the operation and (4) adc 
quate po«!topcratn c care If these essentials 
can be met ho pilal mortality rales for 
gastric resection for carcinoma of the stom 
ach of less than 10 ptr cent arc being re 
ported 

BENIGN TUMORS 

The actual proportion of benign tumors to 
malignant tumors of the stomach is 1 200 
ind benign tumors form 1 J per cent of all 
caslnc growths Tliev present a wide varictj 
of histologic tv pcs adenomatous and fibre 
adenomatous poUps fibromas mvomas 
hemangiomas dermoid evsts papillomas 
polvpoid masses neurogenic tumors leiomy 
omas and al o lipomas 

Benign tumors m themselves aresvmp 
tomless unless thev arc complicaUd by 
bleeding or ulceration or unless because of 
their size and extent thev cause intermit 
tent obstruction of the pvJonis or intcrfer 
cnce with gastric molihtj and secretion In 
per cent of cases sjmptonis of pjlorrc 
obstruction are present llemorrhagc from 
ulctration of the tumors is a more common 
complication and mav be severe The most 
frequent and most important sign of benign 
tumor of the stomach is anemia This is usii 
allv of the «ccondarv tjpe but in cases of 
long standing the anemia maj progress to a 
point suggestive of anemia of the primarj 
tvpe In all of the cases of this tjpe stenbj 
the writer the blood picture returned to 
normal after removal of the polvps \nolhcr 
interesting observation m all cases of pol>p 
uncomplicated bj other gastric lesions is the 


absence of free hydrochloric acid from the 
gastric content This tends to obscure still 
further the differential diagnosis of perm 
Clous anemia gastric carcinoma and benign 
tumors In some cases the only physical find 
ing suggestive of benign tumor was that the 
tumor was large enough to be palpable Usu 
allj however benign tumors are relativelj 
svmptomless and when small not eroded 
not too near the pvlorus and not associated 
with other legions are rarelj diagnosed clin 
icallv except bv roentgenologic examination 
Roentgcnologicallv the condition is more 
suggestive than diagnostic and with the 
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ccption of gastric poljposis with character 
istic mottling of the shadow to idtiitift the 
Ijpc of tumor is not possible (Fig 54^^) 
Moore staled tl at m general a benign tumor 
produces a circumscribed and punebed o it 
filling defect usuallj on the gastric walls 
having the curvatures regular and pliant 
Although the rugae are obliterated from the 
immcd ale area of the tumor just as is true 
in the presence of mnaminalorj and malig 
nanl lesions the rugae which surround the 
benign tumor are more ncarli normal m 
arrangement and distribution Little dts 
turbance in peristalsis is noted and there is 
no niclu. incisura or other c\ idcncc of spasm 


9S3 


THE STOMACH AND DUODENUM 


As in carcinoma and sarcoma of the stom- duodenum, and probably a diagnosis of 
ach, treatment for benign tumor« is by «ur- tumor of tlie duodenum is made. This is an 
gical remosal ^fost benign tumors. p.artic- essentia! point in determining ilie prognosis 



Ms ^4S — ( au(er> knife ineioon for iniillipte irutne papillomat 
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ularly the polyps, can he rcmo\e<I by and is insoKcd in the quc'-lion os to 
amputation at the pedicle, nccompli-Iicd bs whether or not the tumor may be jiolcnlnii^ 
eanterj’ (Tig. 543) . Occasionallj. a peslnncu- malignant, as may be the case if the prow i 
hte<l poKp will become insnginatetl into the originates in the stomach. 
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inttrienlion nrcJ^ is inJicatet) 
for dnerticul'i Simple gistrolom\ for re- 
moval of a bezoar, or hair ball usmlh is 
followed bv complete relief 
Sarcoma of (he stomach (Fig 544) is 
found rarclv and is dcfinilelv diagnosed onl> 
on operation and histopathologic cxamina 
tion Operation usualK is advised because of 
a diagnosis of caremom i The primarj pur 
pose of treatment of sarcoma of the stomach 
IS remov al of the grow th Various procedures 
have been carried out in such eases Of n 
senes of 53 eases m which coloration was 
made in 15 the growth was inoperable m 
27 the Billroth II l\pc of resection was per 
formed in 6 sleeve resection was earned 
out in 3 the tumor was excised and m 2 
p dilative gaslroenterostomj was performed 
The methods of resection arc cssentiallv the 
same ns those employed for resection of car 
cinoraa In cases of sarcoma however there 
are more frequent indications for restoring 
gastromtcslinal conlinuilv bv antccolic end 
to side enteroanastomo''i'i More extensive 
resection can be accomplished in eases of 
sarcoma than m eases of carcinoma because 
of the sharper demarcation of the growlli m 
arcoma 

Irradiation b> roentgen rajs only was used 
after operation for sarcoma of the stomach 
in 14 cases The sarcomas of the stomach 
which are most favorable for treatment bj 
roentgen rajs are lymphosarcomas and if 
tbev could be diagnosed sufTicicntlj earlv 
thej might be cured bj irradiation nlonc 
The basis for the effectiveness of this treat 
nient is that the lymphocrtcs arc more sen 
sitivc to tht ravs than are anv other cells 
of t)ic bodv 

The mortalitj of resctlioii for < rcoma 
will parallel that of carcinoma The j respects 
of cure appear to be grciler if radiation la 
cmplojed in addition to surgical removal 

Doxald C B-vLroun 
Referfxces 

IlnUour 1) C Curab I tv of Concur of the Slomadi 
Surg G>-nec & Obst Si^SlS ia3!» 

Da^id, V C PseuJo-Carc noma of the Stomach Some 
Unusual Les ons of ll c ‘^lon aeb Resembl ng Car 
anoma. Ana. ^urg STS j lOiS 
Elason'E L, and^^rgU^ M Ben gn TonJors 
of the Stomach Surg, Gynec. S. Obst H 101 1925 


D8i 

lionej J M T and R enl off F Jr Gaslrw. 

lomr Ircl Surg tl? 1 10 19?9 
Gral am R R Care noraa of U e 9ion acl Cam 1 
M \ J iJf)-S03 1031 

II rst A F ^cl orste i Lecture on Precursora of Car 
cnoma of the Stomach Lancet '’1(P3 19®9 
Kirfcl n B R an J Eustemiai C B Comb nccl 
RocRtgenoIogic an 1 Cl n cal D fTerenl al Diagnos s of 
Hen gn n ! Mu1 gi a I I^es ns of tl c ^lomacl Xm 
J Surg IS4B‘> 103» 

MacCarty V> C Cancer of the Stomach Raiholog> 
Jjl 1910 

Majo XX J Cancer of tic Stomacl ^urg Cynec 
L Obst eS-SO? IBIS 

Moynlan B Cancer of tie ''loroach Pracl t oner 

12 f tS7 ms 

XXnllen XX Tunors of the Sion scl \nn Surg 
93108 1933 * 

XXalton A J The Surgical Djspcpsas eil 2 London 
F Amo! ! t Co 1030 

SYPHILIS OF THE STOMACH 

Definition — Sjphilis of the stomach is a 
lerliirj lesion characterized anatomically 
bj abroad plaque-like thickening of the gas 
trie wall with superficial ulceration of the 
mucosa The sjmploros are generally refer 
able to the obstructive and conlractural le 
sions which frequenllj result from eicalncial 
changes of the specific granulation tissue 
EtioIogJciJ Considerations — The disease 
occurs in hcredilarj as well as in acquired 
lues The factors that influence the Jocahza 
lion of the SpiTOchaeta pallida in the stora 
tell arc not known Although quite uncora 
mon gastric svphilis is bj no means as rare 
as formcrlj supposed Its comparative inci 
dcncc IS prdbabXj 1 per cent o1 signihcant 
organic lesions of the stomach The average 
interv d between the appearance of the pn 
marj lesion and the onset of gastric svmp 
toms IS about ten vears The third and fourth 
decades arc prcdiicctcd The affection is twice 
as common in the male as in the female 
Pathologj — Alinv different tjpes of le 
sioQS have been described in connection with 
gastric svphilis The onl\ lesion which tlie 
vvTilcr has encountered or seen actuallv de 
picled 13 a broad rather flat thickening of 
the gastric wall which tends to be associated 
with superficial ulceration \ true gummv 
tumor exhibiting gross caseation such as oc 
curs in the liver for instance has not been 
observed m tie stomach Isolated round 
callouscfl ulcers which penetrate deeplv 
and are frequentlv reported as svphihtic are 
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ilmost mvnnablj peptic ulcers m luetic 
patients 

The thickening of the gastric wall is m the 
nature of a plaque like proliferate or infil 
tratc ^^hlch is of % enable length and width 
Ercquentlj the thickening occupies the en 
tire circumference of the stomach in which 
cAent stenosis results Onlj rarch is the en 
lire stomach inaohed producing the leather 
bottle tjpe of contracture The prcpaloric 
and mid portions are sites of predilection for 
encircling lesions At times there are two or 
more thickened areas separated from one 
another bj relatnelj healtha gastric wall 
The proliferated tissue m^ohes chiefly the 
submucosa which occupies three fourths or 
more of the thickne'^s of the gastric waff 
The proliferate forms a flat elevation the 
central portions of winch tend to undergo 
ulceration A single large denudation mav 
in\ol\e most of the eleaation or the defects 
maj be multiple and separated bj islands 
of intact mucosa The ulcers are of irregular 
shape with cerpigmous outlines and arc quite 
superficial Since the erosion occurs at the 
summit of the proliferate the floor of the 
ulcer IS well abo\c the surface of the nor 
nial mucosa in contrast to the relationships 
which obtain in peptic ulcer 

Microscopicallj the thickening in the ac 
live stage consists of specific granulation 
tissue including parlicuIarU a panvasculilis 
infiltrates of round and plasma cells and not 
mfrcqucnlU miliarj gummas In the ad 
aanced state cicatricial tissue is chicfl\ in 
evidence The involvement is pnmarilj and 
predominantly submucous with extension to 
the adjacent lavers The mucosa becomes 
the scat of a non specific atrophic gastritis 
The stomach is generally free from perigas 
trie adhesions the latter when present be- 
ing the result of secondarv infection The 
neighboring Ivniph glands are only modcr 
atclv enlarged and succulent The most fre- 
quent associated svphilitic lesion observed 
bv the surgeon is a gummatous hepatitis or 
hepar lobatuni Only rarely arc specific le- 
sions encountered m the intestine or spleen 

Svmptomatology — ^Thc gastnc manifes 
tations are referable generally to increasing 
motor impairment Discomfort graduallv dc 
V clops shorlh or immcdiateh after meals 
\omitmg which appears relatively carlv in 
the illness usually affords relief and ab- 


stinence from solid and coarse foods amelio- 
rates the suffering At times the rhvtlim of 
the postprandial pam bears a resemblance to 
that of ulcer but is not ncarh so constant 
Anorexia is generally absent in fact the 
appetite is good but starvation may result 
early because of sitophobia 

The discomfort and vomiting tend to 
progress slow Iv The patient reduces the diet 
voluntarilv until all but liquids arcbanislieil 
In the advanced stages the symptoms are 
due to a reduction in the capacitv of the 
stomach Bv that time there is considerable 
loss of weight but no significant degree of 
anemia Profifse hemorrhage or perforation is 
quite rare In cases of prolonged starvation 
deficiency diseases mav develop 

Emaciation is the onlv otitst inding phvsi 
cal sign Usually no mass is palpable Gas 
trie analysis demonstrates the presence of 
achlorhydria and less freqiientiv of livi>o 
acidilv Occult blood although freqiientiv 
present in the stools is not unconimonlv 
absent The roentgenogram discloses a cir 
cumscribed and occasionally a difTitse 
smooth conlxactunl lesion gcncrallv sym 
metrical witli stiffening of the involved i>or 
tions of the gastnc wall The ^^a«ser^lnnn 
test of the blood is onlv evceptionallv negv 
tive Clinical evidences of lues other linn 
those pertaining to the stomach mav he 
present 

The advent of gastroscopv has nidcil m 
the diagnosis of syphilis of the slomicl 
"Moulicr has given a complete gastrovcopic 
description of gastric svphilis lie dcscril cs 
tumor formations gummas multiple ulcer 
ation and scarring hemorrhagic gastritis and 
atresia (linilis plastica) Atrophic livpcr 
trophic and mixed gustntic changes on the 
basis of svphihs have been recorded by 
others 

Diagnosis — The presence of svphilis of 
the stomach is to be considered whenever an 
atvpical case of gastric disorder is prcscnti‘1 
The combination of svmptoms of a bonicn 
lesion from the stamlpomt of duration 
roeiilgcnogrnphic evidence and acidilv cor 
responding to those of malignant disease 
serves to suggest the presence of gastric luc* 

A positive 'N^asstrmaim reaction iii a patient 
with organic disease of the stomach shoul 
likewise lead to the suspicion of a sjwinc 
etiology The chief difficulty lies m distm 
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guishing gnstnc lues from carcinoma In 
f'i\or of the former arc the age of tl»e pa 
lient the duration of the illness the lack of 
significant anemia in spite of emaciation a 
smooth contractural deformitj m tlie roent 
genogram without the intrusion into the 
lumen of a growth and the serological and 
clinical evidence of syphilis A disproportion 
between the extensive mvolvenient of the 
stomach roentgenologically and the com 
parativ clj good phj sical condition of the pa 
tienl favors a luetic etiologj Of value also 
in the diagnosis is the therapeutic lest pro 
vided an advanced obstructive lesion does 
not exist The results of antiluetic treatment 
can be followed roentgcnologicallj as well as 
clinicallj 

Often the differential diagnosis must be 
made at operation Here the surgeon will 
gcnerallj be impressed bj the fact that he is 
dealing with a lesion which is unlike an> 
gastric, carcinoma or peptic ulcer he has cn 
countered This alone should suggest the 
possibility of lues The granulomatous pro 
iiferate unlike that of carcinoma is «ofl and 
succulent and presents the characteristics 
described under pathology A biopsv spcci 
men removed at operation is generally re 
ported as chronic mflammatori tissue and 
serves to rule out carcinoma The onlv gas 
fne affection other than carcinoma which re 
quires serious allcntioii m the differential 
diagnosis of svphilis of the stomach is a 
prepvlonc ulcer vvith obstruction Corrosive 
poisoning extensive perigastritis subacute 
or chronic phlegmonous gastritis Ivmplio 
granuloma (Hodglms) and Ivmpliosarcoma 
occasionallj enter into consideration 

Treatment — ^A knowledge of sjphilis of 
the stomach is of practical import because 
the disease lends itself admirablj to treat 
ment Specific therapv is given credit for 
numerous complete cures chicflj by roent 
genologists and internists There is no ques 
tion hut that merlical treatment should be 
attempted wherever mechanical relaf of an 
obstruction is not urgent Manv cases un 
doubtedlj jicld to medical management 
However since the proliferation tends to 
heal by cicatrization cure of the lesion fre 
quentiv results in contractures which sooner 
or later necessitate operative intervention 
In cases of liigh grade motor msufficicncj a 
therapeutic test is not warranted as the ob 


struction generallj fails to recede and the 
gravity of a subsequent operation is m 
creased as a result of the delay The aim 
should be to perform the simplest tjpe of 
anastomotic operation Gastroenterostomy 
suffices in a large percentage of cases Care 
should be exercised m choosing healthj gas 
trie wall for the site of the stoma "Uhen the 
lesion IS extensive subtotal gastrectomy is 
required Total gastrectoraj is tarelj indi 
cafed Antdiietic treatment is to be admmis 
tered energetically m the preoperative as 
well as postoperative stages Following ex 
tensive resections an antianemic regimen is 
instituted 
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NON ULCERATIVE LESIONS OF THE 
DUODENUM 

This section dotls with pilhologic entities 
and lesions of the duodenum other than 
ulcer Surgical Irtatmcnt is required in some 
cases in others it is decitlcdlv contrnindi 
cated The differential diagnosis is often dif 
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ficult and confusing The combined judg- 
ment of jnlernist, roentgenologist and sur- 
geon, Avorkmg as a team and ha\mg a com- 
bined mature experience, is essential in 
dealing with these patients if the correct 
Iherapj is to be gi\en In man\ cases the 
help and cooperation of the psschiatnst is 
needed m the studj and treatment 

In preparing this section the wTiter, who 
for mans years has been interested m duo- 
denal pnthologj, has utilized the verv abun 
dant material of the Vanderbilt Clinic and 
the Presbj tenan Hospital of Columbia Uni- 
versity This clmtc is the out patient de 
partment of six affiliated institutions All 
patients going to the siards of these hospi 
tals are studied admitted discharged and 
followed in the Vanderbilt Clinic, and on ad 
mission as a patient, the historj, physical 
examination and laboratorj findings become 

7 — Lz9TO'«9 of tot DroBevpi/ Otheb Tbav 
U iTEs rpoM Vandehbjlt Clinic— Presbttctiss 


Hosphal Scrtcs 

CongcBital astresia or itrnosii 5 

Anomalits of the duodennm Ci 

DiTertieuluRi 

Duodena] stasis without obstruction SO 

Duodenal stasis with obstruction SO 

Duodenal fistula internal tO 

Duodenal fistula external S 

Duodenii a ^ 

Foreign body m duodenum 4 

Primary turnon of the duodenum IS 

Total 257 


a unit record, to go with him to whicheaer 
of the affiliated institutions be mav be ad 
milted subsequently In this wav continuous 
and continuing records of inestimable value 
ha^e accumulated fir superior to the old 
fashioned bound lolumcs conlammg isolated 
records of each admission of a patient in 
each of several institutions for they contain 
not only the data of each admission, but also 
follow up notes of the interaal between ad 
missions 

The classification of the entities and le- 
sions of the duodenum, with the number of 
cases under each heading, is gi\ en in Table 7 

Before dealing with the separate entities 
it is important to discuss certain fundamen- 
tal factors related to duodenal lesions I\j 
has discussed and summarized these and 
the following is based on his article on the 
ph\siolog\ of the duodenum ' 


Functions of the Duodenum. {!) molilily, (2) 
seerelum and {3) absorption 

1 Moblify — (a) Jlbylbnuc segJomtaboD — to mix 
duodena! bile and pancreatic juice with incoming 
chyme (b) pcnslaLia initiated by the ejection of 
stomach contents into the duodenum There is con 
stdcntble debate as to whether the penslaltic waie 
from the stomach passes in continuity over the py 
lonts on to the duodenum It has been shown by In 
that during hunger molihty of the stomach, the duo- 
denum shows contractions sjaichronous with those in 
tlie stomach with the exception that frequently the 
duodenal contractions lag belund those in the stom- 
ach lie beheres that hunger contractions or their 
effect pass from the stomach to the duodenum 

Tliere are two points m the duodenum where there 
IS a tendency to retention — the bulb and the lowest 
po nt of the duodenum i e the junction of the second 
and third portions Any pressure or angulation at ihcv 
points as by a hepatoduodenocolic band o\et the bulb 
or angulation of the preaortie portion by the overlyine 
sopenor mesenteric sessels will accentuate this ten 

The quesboD as to how much pressure u necessary 
to overcome the propulsive force of duodenal eontrac- 
lion or penslaUts has been studied by the Dra^rstedts * 
They showed that a circular extnnsic pressure bs a 
light rubber band equivalent to 6 inches of water 
suffiaenl to cause lethal acute duodenal obstniclion 
Considerably roore pressure is required to overcome 
the normal propulsive force of pmstalsis in Uie jeju 
num ileum and colon An extrinsic pressure of leA 
than S inches of water u sufficient to produce partnl 
obstruction with its associated hyperpenstalsis, dilaln 
(ion nausea and somibng 

Iteversed peristalsis has been noted fluoroscopicalh 
under normal and abnormal conditions It occurs nor 
roally la some persons at the end of a meal when 
strong atid chime is being ejceletl into the duodenum 
Ivi* has shown that in a dog in good health after 
recoienng from the eslabrishment of a Thirj dumlenal 
fistula bile is regurgitated into the stomach w! en acid 
or a mildly jmlating substance is itijeclecl into U e 
fistula This indicates that reiersed peristalsis can be 
produced refleslv through the cel ac ganglion 

Tkt Effect of D lorfenaf Sfimufnfion on the Motor 
Aehiitg of Other ParU of the Catlrotnieetinal Tract 
— Drunemeier and Carlson* confirmed b\ Ivy have 
shown that stimulation of the duodenum inhibits th 
rootihty t)f the empty stomach 

Vamilitig — Luckhardt Plulhps and Carlson* tor 
roborated bv subsequent observers showed that vom- 
iting IS toore readily produced by doodenal than b' 
gastnc irtilabon Ivy* eipcnmentmg with a duodena! 
balloon was able to mliibit the vomiting impute 
caused by pharyngeal and gaslnc imtaUon hut cou! 
not control the impulse to vomit when the duodenon 
was imtated because of the more sudden and viownl 
impulse 

Colon — Icy nnd hicllvam® observed that m wg* 
with a Thiry fistula the colon was responsiye to duo 
dmal slitnulatiOR Wien aci I or other stimulants were 
first applied to the Thiry fistula of the duoilenow 
eiller defecation or lomiUng and someUme* " 
resulted 
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//iccowj^ — Irv* bus ol«scr\e<l bicrausli to occur rc- 
I<catc«lly on gtiiMcn dlslcnLon of ti (tuodciiat Thiry 
fistula tn Jogs 

litle Tracf— It ha<i been demon^lratctl since Melt 
*rt» cnrl> exptntncnls in 1017 and corroboratcf! sub 
scriucnlfj bv sucli nliseniers as Ijons Ilous mJ Gra 
bsni, that slimulaLion of the Juoilcnal nineosa pls^s 
n fimiiamenlal role in the flow ot biJe trom the laH 
blnJilcr nnJ ducts 

2 Sreretion — eslabhshitig a Tliiry fislnU of the 
ductalenum the rate of secretion its clnracter and 
eontcAt and response to sariuus stimuli ran lie studied 
Ivyi hts summanzeJ these phases in hii discussion 
of the physiology of the duodenum lie finds no tn 
dence that Uic duo<!ciium excretes an\ specific sub- 
stance or lias ans role as an excrclorj organ 

3 A biorplion —It is Lnoirn from expenments) stu Iv 
that the dtimlenum raputly absorbs water gfiicosc al 
rohni and co'stallai Is I'mlmbt^ little aUsnrpbon of 
foo<l occurs m normal digestion because of the rapid 
passage of gaslnc contents thmugh the duotlenom 

Tn acute dutxlenal olwtruclion expcrmcntaflv pro- 
duces! it has been shown that tnxie tiibstnnccs are 
absorbed through the duodenal nuensn IMietlier ati- 
aorpljon of poisonous prcxlucts talcs phee m chronic 
du^enal dilatation or obstnielioii is quotioruibte The 
writer I as seen easra of long-atan 1 ng medisnicnl duo 
desal obstrurtion in which there was no cm fence of 
abaorpbon of toxic aubstanoci as long as tlie olMlruc* 
lion was not compkle 

Innerratlon — l FJcfcnt — Dsta regaoling the ex- 
act efferent inncmlion of the duodenum arc not aatis 
faetor} Iw> leaches that the sagi and Uie splanchnic 
nmes probably carry both motor and iithib tnrr rbeia 
to the duodenum, the Tagi being pndominantK motor 
and the aplanclmiea predoimnantlv inhdilor) 

g A^trtnt-^Tht exact affereal rerre paths from 
tlic duodenum hare not been demonslrntcil but what 
ever the afTerenl nerve routes there is no question 
now regaobng the definite subjectisc sensations pro- 
duced by duoilenal stimulation or irritation 

Ivy* anf hia pupds experimenting on (hemsebe* by 
means of a baffooii pfared in the dnoifenum have ife- 
scribed their sjmploms ne«irotely Vaurra is the most 
frequent symptom and can be dislinguisherl from llie 
pharyngeal and gaslnc nausea by a su lUn an ! violent 
impulse to vomit Fain is next m firequenev Fithcr 
distention or spasm of the duodenum eniiscs it- On 
distending the lialloon when it was in the third por 
lion Ivy referre 1 the pain to ll e midline from 3 to 6 
cm aljove tie umbilicus ^^'hcn lie balloon was with 
drawn pa n was felt beneath the liver on the right 
SI le On two occasions n sore spot persisted over the 
clavicle al the junction of the outer and mid He thirds 
Other svmptoms less conslanllj obscrvetl were iineasi 
ness faintness dimness chilliness and dragging and 
swaving sensations Pallor was a freqiiwil pbysieal 
Sign ll was observed thnt after removal of the balloon 
nn “after image — persistent sensation of the Imlloon 
or distention in the duodenum — remained Frontal 
headache was also observer! as on aecompanjmg and 
persistent symptom 

Inhibitory Factors to MotHilyv— The Drngstedb* 
have shown that lie propulsive force of duolenal 
peristalsis is inhibited b> much less force than that 


in other parts of the intestinal tract Tins may explain 
liow llw inhibitory impulses i-oming through the 
spLinrfituc nerves and control] hJ by psychogenic fac- 
tors may from lime to time result in a dilatation and 
itumlcnnl slehy in tie cases in wbicb under ordinary 
con htions slight obstruction or angulation produces 
no disturbance in the propulsive efficiency of tbe duo 
ifcnura 

WiUi these pliNSiologic and c.'tpenraental 
points in mind, it must be emphasized that 
111 the larpc group of patients showing duo 
dcml dilatation and duodenal delay, whether 
lliex be in the group with definite obstruc- 
tion tlemoiratrable by barium studj, or on 
the operating table, or at autopsy, or m the 
group with no demonstrable obstruction, or 
in the group of patients with duodenal di 
\crliciiium with barium retention or cm 
dcnces of inflammation the factors of dtio 
dinnl irritation and abnormal duodenal 
stimulation gne rise to sjmptoms and sign* 
analogous to those produced ctpcrimcntalh 
m animds or man These common symp 
toms of nausea and somitmg, upper abdom 
inal pam, distress, and distention dizzi 
ness and htadache, and vasomotor disturb 
nnces, as shown by pallor and low blood 
pressure, arc seen in so manj lesions of the 
upper gastroinli slinal tract and bile pas 
sages and pancreas, both organic and func 
(lonal (hat great confusion occurs m their 
diagnosis and Iherapj This accounts for the 
fact Ihat maiij patients v\ ith surgically reme- 
diable organic ksiotis have been treated for 
jears for so called “nervous indigestion’, 
and on the other hand in many of the pa 
licnts with no organic lesions, operation is 
carried out, often with unnecessary and iii- 
e/Tcctnc short circutting procedures, result- 
ing in intensified symptoms and a worse 
neurosis than before operation The two 
most common mistakes in dealing with these 
{Mlients arc ( 1 ) failure by the competent 
experienced internist surgeon and roentgen 
ologist — working ns a team — to studj the 
duodenum carefully with barium fluoroscopy 
m order to determine the presence or ab- 
sence of organic pathology and ( 2 ) in the 
patients in whom no obstruction or otliei 
organic lesion is found to discover and deal 
adequnteh with the underlying cause of the 
neurosis whether it is fear, anxiety or an as- 
sociated debilitating factor in some other 
part of the organism Manv of the patients 
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in this group ha\e deep ceiled often sub 
conccjous psjchogcnic eliologic factors that 
require the «kill patience and tunc of m 
experienced psxchiitrist for di«co\er\ and 
correction Failure to recognize that these 
psvchogenic factors phy a dominant role in 
the cases of chronic duodenal stasis or duo 
denal dilatation is most noticeable in prac 
ticallv all of the studies thus far published 
TJie failure in thcrapi surgical and modi 
cal in these cases can be largcU eTjilained 
ba the failure to recognize and deal vrilh the 
psachogenic cause <o frequentU present 

The writer is quite certain after studting 
the follon up notes in the large scries of case 
reports aaaikble at the \anderbilt Clime 
and Presbjterian Hospital — man\ of them 
coienng a period of ten \cars or more — 
that the results of therapj hitherto pub 
lishcd are inaccurate If followed for a period 
of \cars the great majonta of the patients 
cspeeiallj those without organic obstruction 
show recurrent samploms wliatcacr tlierapa 
IS used This IS especiallv true if the causes 
of fear anxieta or wort} arc not remoaed 

FUNCTION \L AFFECTIONS OF TIIE 
DUODFNUM 

Etiologs —In these patients an ansieta 
neurosis is praclicalla ahvays the etiological 
factor 

Samptoroalologj — The samptoms arc 
those referred to in the preceding para 
graphs Nausea and a omiling upper abdom 
inal pain distress distention dizziness 
headache and aasomotor disturbances are 
commonla present 

Diagnosis — The diagnosis is based on 
finding the aforementioned samptoms in the 
absence of demonstrable obstruction 

Treatment — The patient avho does not 
liaae a demonstrable organic obslriicbon 
should be treated conseraati'cla for surp 
cal treatment in the majorita of these cases 
mcrclj adds to the psachogcnic factor The 
method of thcrapa now in use at the Presba 
tcrian Hospital which has tided oacr the at 
tacks a\as deaiso<l ha Dr Imiisfcad Crump 
and is u«ctl ba him with excellent results in 
mana of the ca«cs It is as follows 

1 Uaaagc at bctllimc allowing a twelve 
hour rest of the stomach without ana food 

2 Ulcer tape of diet arilh pureed food 


3 Feetlings caera two hours followed one 
hour later ba the admini tralion of alkalis 

4 Flexion exorcists after the first aaeck or 
so to increase the intra abdominal tension 
and aid the weak muscle tone of both stem 
ach and duodenum 

5 Oil retention enemas for patients in 
whom constipation is associated with pres 
sure on the duodenum or the colon 

The author arishes to stress the ab^olute 
necessita of di'coacring and properly treat 
mg the undcilvmg (actor of anxieta in these 
cases Unless this is done the patients will 
remain recurrent invalids and n burden to 
them«chcs and their families This requires 
the training and time — m some cases weeks 
—of a psachiatnst or phasician mtcrestci! in 
the psacboanalasis and psjeholherapa of 
these patients The inajorita of the anxict> 
factors are not Freudian in character anil 
for this reason maa not interest «omc psa 
choanalasts In mana of our cases the social 
service aeorkcr was the one to discoter the 
underhing anxicta factor 

It IS interesting but pathetic to note the 
utter lack of appreciation of this p!ia«e of 
thcrapa on the part of some surgeons who 
operate on and «omc gastroenterologists who 
lavage these patients with the result that 
there are recurrent sjmptoms and the pa 
lienls become more neurotic 

CONGENITAL DFFrCTS OF THE 
DUODENUM 

1 Congenital atresia or congenital steno- 
sij of the dijcxlenum is a lesion found in IJ < 
carla hours or daas after birth and is u'ludb 
an autopsy finding It is forlimalch rare 
and it IS irremetbable unle«s the «tncturc i' 
hmiterl to a narrow area in the duodenum 
Donovan® has operated succc<«fulla on 4 in 
fants arilh stenosis of the duodenum at the 
Habics Hospital New \ork 

2 Duodntum mobile and duodenum le 
irrstim con ist of variations from the nor 
mil in the duodenal altnchraenU and m the 
direction and length of one or more of the 
curves of the four diaisions or portions of 
the duodenum Thea represent a group f’* 
ca<es that arc rarcla recognized b\ internist 
roentgenologist or surgeon to judge from 
the meager literature on the •‘tibj^t 

Eliologj — ^Tlicsc anomalies arc ll e re- 



NOX-Ul,CEIl\Tni. LESIONS 01 IIIL DUODENUM 


suit of dcMfltions from Iho normal rotation 
of the duodenum and fusion of the me«o 
duodenum to the posterior abdominal wall 
in the first «eien lutlws of fetal life 
Pathology — Depending on the amount of 
persisting mtsoduodenum and the deviation 
from norm'll curvatures \ar\ing amounts of 
angulation and obstruction rc'uU In some 
cases the entire duodenum nnv he grcallj 
dilated if the ingiilation is an obsiriictiic 
one while others mav «how no pathologv 
other than the anomnlv Tht C9 eases studied 
bj the author niaj be divided as follows 
Two eases associated with non rotation of 
the gut and persistence of the duodenal 


persistence of the nusodtiodenum (Jig 545 
d) I cast with devntion of the fourth {>or 
lion to the right instead of to the left (1 ig 
345 c, and 5JS), 59 ca«es were uncla««i/ied 
and consisted largcK of abnomnllv long 
setond portions or second portions with nb 
normal cimalurcs (Fig 545 f) 
SjTnptomalologv — llure nnv he no 
svmptoms but when the\ arc prtsinl lliev 
consist of periodic attacks of upper abdom 
inal pain dislriss distention or uneasiness 
nssociatci} vnth musca and vomiting of 
large amounts of bik stained fliml if the 
obstruction is dislal to the papilla of ^ater 
Bloating and belching arc usinlK present 




Hr sis. — ^T j'pfs of fox p-n tal ikf«l3 of llw Joodenum a Aiwontwl «tlh wn-roUl on «f Up pjt »nl 
pcTsislcnce of tie duo<lennl ine^entrrv- I exirve lo tie figl I of U>e ihifd porUon e v»n»ton «n knclli an 1 
derut on from tte normal ctinalure of ifp tf td and fourtfi port on* rf runatiire of Ibc ^ecn t port n up- 
ward end to tl c left t devialtnn of the fourth porbou to the ngl t in*lca 1 of to Uie kfl / abrw rmalb kng 
•eron J fvirtioi) vnth ahnornia] currature. 


mesentery a and 510), 17 cases 

(Figs 545 b and 547) all showing a curve 
to the right of the third portion (m «oinr 
instances Iht Ihirtl and fourth portions to>e 
above the bulb in otbers tluv crossed be- 
hind or in front of the second jwrlion bilon 
llie bulb tbere was a persistent mt oduo 
dcimm in some cincs none in ollnrs) 7 
case^ with varying hngth and deviation from 
normal curvature of tfie third and fmirtb 
portions and a voirnble amount of pcrsisl- 
tncc of Iht mcsoilundinum (Fig 545 c), 
0 eases with curvature of the second por 
tion upward and lo the left and n vanallc 


Constipation u present in the majoritv of 
lilt paliciils an«l Ihev are chronic tlvsiwp 
lies and cathartic user* 

Physical Sijm^— There mav be tio phv<i 
cal signs In some a sense of fullness m the 
upper right quadrant and lo the left of tin 
umbilicus witli a sjilaslung sound cm pal 
pation can be cbcitctl when the duotletniin 
isdihlctl Then is usuallv diffust uppirnb 
clominal tetubmess There ii frcqueiith an 
associated visetroptosis 

Dnirnosis ~The one dngitoslir tnenturr 
and a «ne c/i n non i< the barium meal fluoro 
fcoiw and roentgen films Tins «tiidv mii«( 
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be made by an experienced roenlgcnologist, 
with the patient in several positions, and 
must be thorough and, if necessary, repealed 
several limes X-ray studies will differenU- 



Hg 310 — ConermUl defect of llie (luo<I«nuta auoct- 
ated vnUi oon rotaUao of the gut 

ale these lesions from gastric and duodenal 
ulcer and diseases of the gallbladder, the 
two conditions most frequently confused 
with duodenal dilatation. 


obslniction. If there is dcmonslrahle oh- 
stniclion, especially in the terminal or fourth 
portion, a duodenojejunoslomy is indicated. 
If the duodenum is found to be frcelv mov- 
able, it should be fixed so as to approximate 
its normal curvatures. 

Prognosis. — There is the same tendency 
in these cases of congenital defects with dila- 
tation to recurrent attacks whether under 
medical or surgical treatment. If an org.nnic 
obstruction has been relieved by operation, 
the result as a rule is good. The results ob- 
tained in the Vanderbilt Clinic — Presbj- 
terian Hospital series are shown in Table 8 

DIVERTICULUM OF THE DUODENUM 

Definition . — A pouch or sac-like eversion 
of a part of the duodenal wall 

Etiology. — Diverticula may he congeni- 
tal or acquired. They probably begin as a 
congenital weakness and Increase in Icngtli 
and diameter with continued or increased in- 
ternal pressure. 

rrequency.— It is extremely difficult to 
give accurate figures, Inasmuch ns those 
quoted vary with the interest of the roent- 
genologist in the subject and the character 
of the clinic in which the cases have been 
studied. 



FIe 517 Fig 513 


Fig 517 — Congenital of llie iluoilcnnin mlh the curve to tlic riglit of the Ihirtl portion 

Fig 518 — Congenital defect of the duodenum wilh a drvialion of the fourth portion to ihe nglit inUrad of 
to the left. 


Trealmenl. — Surgical treatment should 
not be advHctl unices conservative measures, 
ns outlined by Crump, have completely 
failed after prolonged tri.il or unless repeated 
barium studios definitely show an organic 


Pathology. — In the niajorilv of c.'i«es the 
circular and longitudinal co.als of the duo- 
denum arc mi>sing. and the miico«a and miis* 
cularis mucosae make up the wall of t le 
diverticulum Peritoneum Is ab«ent except U' 
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those dncrticuh occurring in the interior 
nspect of the first portion 
The mi]ont\ of clnerticuh are found m 
the second, or descending portion and ilong 
the pancreitic or inesnl aspect They \arv 
m sjze from one to several centimeters in 
length If the neck is narrow and the diver 
liculum empties with difficuJtv stasis of food 
results and inflammalorv reactions of \nrj 


periumbilical which is made worse rather 
than relieved bv eating and m this waj dif 
fers from ulcer pain The diverticula that 
emplv with difficultj either because of tlie 
dependent position or narrow neck iisualK 
cause more constant and severe svmptoins 
Thvsicnl examination maj or mav not 
show a constant point of tenderness ovtr 
the diverticulum 


Tvule 8 — Results of Tke-vtuest op roxoE'aTAL Defects of the DeoDExvii t\ the \ANnEmiLT Cumc-' 
PRFSBTTEniVN IIOSmVL bEl IFA 
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mg degree may be noted Most of the di 
verlicula show no palliologv other than the 
abnormal sac like process and defective mus 
culm lajers 

Symptomatology — ^In the senes of 57 
cases (Table 9) from the Presbj lerian Hos 
pital 30 were casual findings in the course 
of a haniim sttich of the gastrointestinal 


Diagnosis — As m the majontv of cases 
of duodenal lesion the barium meal with 
fluoroscopv 15 the most dependable and usu 
ally the onlj means of diagnosis riitoros 
cop> is much more reliable than roenlgeno 
graphic stud> but both should be made 
Films showing a banum retention of sue 
liouss and more prove that there is dclivcd 


Tuslb 9 — Avautbis or 57 Cases or Dcodcsal Div EfmceLA Stcbied at ire 1 REaurrriUAi IlosirrAL 
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• Tbe paUents -wtre ow tor levwTW other than djvwticulum- 


tnet for other lesions 38 lesions other than 
diverticula were found bv x rij cxamina 
tion or at operation m this series One maj 
sifcK sa> that onb about half of the diver 
ticula cause svmptoms These arc cquall} 
divided between tlio«c of digestive disturb 
anccs (such ns belching and upper aMom 
inal distress) and rcil pam epigastric or 


empbing \ rav studies differenliilc this 
lesion from other duodenal gastric and 
hiliarr tract disorders with which its svmp 
toms are most often confused 
Treatment — If tht diverticulum empties 
ea«il\ shows no siK hour residue and is not 
tender on direct palpition then m all profn 
bilitv it is harmli-'S and no Ihernpv i>. 
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necdc<l If it retains bnnum is plncctl clepen 
dcnllj and is tender to pressure an ambuH 
lor\ ulcer diet and ulcer regime uith or 
\Mtliout gastric la%age should be gi\en a 
thorough trial If these measures fad and 
tenderness and signs of inflammation (a di 
verticulitis) persist surgical remosal is in 
dicaled 

Prognosis — Of the 7 patients in this senes 
operated on for di\erticulum all were cured 
of their sjTnptoms Ene of the diverticula 
nere cvcised 2 ircre inverted into the duo 
denum and the base closed because it im 
pinged on the papilla of Valcr Operation 
for removal of a diverticulum if anj other 
pathologic condition is present will result m 
a continuance of svmptoms 

ACUTE DUODENVL ODSTRUCTIOV 
(Acute Duodenal Ileus Acute Arteno 
mesentenc Ileus Acute Gaitromcsen 
ienc Ileui) 

Definition — An acute obstruction of the 
duodenal lumen as a result of pressure from 
outside or vvathm the wall of the duodenum 

Etiolog} — ^Thc most common cau«c of 
acute duodenal obstruction is considered to 
be the angulation of the third or prcaprtic 
portion of the duodenum b\ the superior 
mesenteric vessels Visceroptosis and alonv 
of the duodenum arc predisposing factors as 
IS the flat dorsal or recumbent position 
Hemorrhage into the wall of the duodenum 
into the pancreas or into the periduodenal 
tissues or edenn of the pancreas mnv shut 
off the lumen of the duodenum Ileseclion 
of the duodenum vrilh diiodcnorrhaph} ma} 
cause narrowing or angulation sufiicicnt to 
result in acute obstruction 

Palhologj — ^Thc duodenum is found to 
be ncultli dilated with an associated acute 
dilatation of the stomach with an acute 
angulation at the point of the duodenum 
where the superior mesenteric vessels cross 
it As the duodenum fills the angulation in 
creases opcctallv if the walls arc atonic 
There nnv be hemorrhages m the wall of 
the duo<knum If the hemorrhage is massive 
ns in jaundice or when nssocnied vrith pan 
crcatitis the lumen of the dtiodcnurn mav 
he oblit^ratwl 

The pancreatic st'crclions and bile of 
winch each averages from 800 to 1000 cc m 


Iwcntv four hours as well as the gastric 
secretions tend to cause rapid dilatation of 
the stomacli and duodenum proximal to llic 
obstruction 

Sjmptomatologj —The patient presents 
all the sjmptoms and signs of a high intes 
tinal obstruction t e , great prostration rest 
lessncss rapid pul«e repeated vomiting of 
laige amounts of bile stained fluid with latir 
fairlv constant spilling over of the «ame irn 
tcnal This results m rapid dchvdralion and 
Joss of sodium and chlorine radicals is 
shown bj clcclrolvtic studies of the blood 
leading to tetanv dLcrca<cd unnarj output 
and death 

PIi}/sical Signs — Distention of the up|>cr 
part of the abdomen with succtission sounds 
IS characteristic Gastric hvage reveals large 
amounts of gas and stomach and duodenal 
contents which mav amount to from 2 to 
4 liters The patient appears restless pinched 
and dehvdratcd and has an increasingly 
rapid pulse 

Treatment —In the cases caused b\ angu 
Jation of the superior mesentenc vessel 
placing the patient in the hcad-<Iovvn prone 
position and lavage with waterata tempera 
ture of no® r will usually produce prompt 
and curative results Intravenous infusion of 
Ringers or normal salt solution to combat 
base loss is essential If the lumen of the duo- 
denum is obstnicted b> pressure from with 
out or b> causes in the vv all of the duodenum 
a gastrocnlcrostomv maj prov e effective as 
a short-circuiting procedure 

Prognosis — Unices the angulation of ob 
slruction i^ relieved within the first Ivvcnlj 
four hours the pilient shows a rapid down 
hill course It is cxtrcmciv important to rcc 
ognizc the condition carlv and applv reme- 
dial measures promptly to prevent death 

CHRONIC DUODENAL STtSIS 

Sjnonjms — Chronic duodenal ileus 
chronic duoden d dilatation chronic duo 
dcnal obstruction chronic duodenal rclen 
tton 

Definition — A constant or recurrent de- 
lav in the passage of duodenal contents w ith 
or without dilatation and with or without 
demonstrable mechanical obstruction 

Etiologv. — VTien chronic diiwUm! stasis 
IS associated with mechanical obstruction 
the hllcr mav be the result of congmilal or 
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ncquiml btmU or ntUic^joti-* of pressure of 
fht* MJpenor mr<cnlrric or of nncuh 

tion a'«)cnlcil t\jth nn nnnmnh of cur\i 
lure or rotnlmn of tlic tliKHloinim The ob 
ttriiclion nn\ he enured h\ jjrcssiiri fron) 
Or in'^ulo tin ur!I of tin (Itindcniim 
b\ a tumor or mnimnnlorv snr 

Clironic di««ltiitl stnsis occurs n-ithotif 
nut dcmondrahlc orf^auu cui«e of ohslriic 
lion 'flic rt^cr<c i>cri«1nl«J' and nlonx cni» 
ht cxphmMl onh on n n» uro^nne Insjs re 
flejc or inhibitors unpubrs intrrfirmR with 
the nornnl phxsjoJo^tc njovrrmntf of ibi 
duoilrnum lhc«i msex are the mo«t diffi 
cult to fxplim and tl» «JO%t mHiti«fn<iori 
from the tlitniuulic standpoint 
pTlholopj — In lh< c'i*n n««oefi{cd irtth 
or^inic olislrnction the p-xlliolopj xanes 
«/fh the factors nietdioficd under cfiolopx 
The mere presence of xcdliVc sdhcMonx 
does not constitute « ntccliantcnl ohstrtic 
tion but anx of the follnnutg constitutes a 
xalid pxtholosic condition (he (Kfimte anp 
ulxtion as n nsuU of a band of fibrous tis 
sue coiiRcrntnl or inflnmiuatorx , a conscnitnl 
anonnlx of curxaturc or rotation or of pres 
sun. of superior mc<cntcnc xc-sscls a cical* 
ncnl stxnous sccondarx to nicer, or pres 
sure, from xnthoul or ttitlun the unit of (he 
duodenum as a n*uU of neophsm 

III these eases as x\ill as in tlio*t m wlucli 
no organic obstruction is dtiuonstrable llurt 
IS a xarxing degree of dihtatiou In the 
former, csficciallx xmIIi a pradinlK iiureis 
ing obstruction — a* in stricture of a jcjinnl 
ulc^r — the xsallsoflhi dundrmmi are lix |»< r 
trnplneil 

Sxmptomntologx — In compirnip tin 
major ssinploins of the patients xvitli or 
game obstruction and those nilhout rial 
obvlruction (Table 10), il xsill be *^u that 
thev are common to both conditions in Ixso 
particular* do thex differ In diiodtnal stasis 
eliic to real mcch uucnl ohslruction with 
gradual nnrroxving eif the fumcii the xoinit* 
mg IS more constant xMlhoul periods of well 
being In duodenal stasis xvitliout demon 
strablc obstruction the xomilmg pun or 
epigastric distriNS and other digestixc dis 
turbances come on m an nllack associated 
"ilh cmoliotial disturbances or fatigue and 
followed bj nn inlcrxnl of freedom from 
sjmptoms In these eases it will be noted 
tlml the ansietx factor is demonstrated m a 


far greater proportion I urlhcrmore there is 
a higher incuUnce of asthenic and ptotic 
habitus in this group 

PhxMcal Signs arc not at all characteristic 
except in the ciso m which there is grailii 
nllx increasing duodenal stenosis with n 
tnarksdlx dilated livperlrophied duodtnum 
Here rii,ht upper quadrant dislenliou sue 
<u«sioii and splashing can be maile out 

Dingnosis — ^Iht most reliable and the 
is*<ntnl ihapnnvtJC nunsurc is the baniim 
imal witli fluoroseopx Ifociilgenograms mav 
or max not show elihlntiou an<J will not 
show the rextr<e ptn-laUis rexealed b\ 
fluoroscopj An cTpcncnecel rocntgmologist 
can usuallx dcmoiiNlrale re d orgnnit ob 
'trnclion and prcehcl the findings at opera 
lion A studx of these eases bx mlernist 
r<Kn(gctio?ogisl and surgeon i» essential if 
mors ji) diagnosis and tiurapj arc to be 
axo«hr) 

The liMons to be (lifTercnlintid largclx bj 
rocitigen sdiifx, are gastric and diiodeiml 
ulctr gastric enremomn disease of the gall 
hfadder pancnatic iiiflammn(ioii cxsls and 
tumors 

In flu lasts m xvhich organic obstruction 
due to uleer sti no«is of dt fimtc cniuUnt nar 
rowing hx congenital or acquired hands is 
dttnon<traleiI in the fluoroscopic studies 
iiudical thcrapj ns oullmcd bj Crump 
should first be tried If then is nn under 
Ixing nnxiclx factor, this should he dealt 
xxitli bx the phxsician cxpcricnccel m psjcho 
nnaixsis After a thorough trial at conserxa 
tixe measures especiidlx if obstruction is 
shoxxn to be increasing surgical treatment 
I", iiulicatcd A rele\sc of the ohstniction or 
angulation bx sectioning fibrous h mils most 
romnionix hepntndiiodennl max be all that 
IS requireel If llit obstruction can be dem 
oiistrated in the third or fourth terminal 
jiortions or if it is due to stenosis of the 
jejunum just distal to the duodenojejunal 
junction duodenojejunostomj is the correct 
u|>cration Gastrocnicroslomv is not as plij s 
lologic docs not gixe ns direct short circuit 
ing and m the follow up studies slioxvs un 
‘«a(isfaclorx results 

Prognosis — In these eases the prognosis 
depends on xxliether the duodenal stasis is 
caused bj organic obstruction or is a func 
tiunal affair In the latter group psjcho 
Ihcrapj IS more important than all oilier 
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NON-ULcruATivi: LHSioxs or Tin: duodenum 


Dir, 

mca«urc'«. The nnxielj factor «hoiihl be elcalt there is no obstruction to the normal lumen 
«ith in the same ^ray if it cttsIs in the eases of either vKctis %Uiich enters into the fistufn. 
shonins niichanieal obslrucllnn. Table 11 Sy«tptovin1oloqy . — Symptoms are iisuallj 

shotts the results in lluruin in the series aliscnl. If llie duodeimni communicates w'ilh 
fwim the I’lT'bjteriin Hospital. The nulhor the colon, rapid loss of neislit and strength 
i^ con>incetl that mnnji of Uk results hilh* will re<uU. The patient will ln\c diarrhea, 
erln publishctl are loo optimistic, because and the stools will cniilaui large amounts of 
not basiil on cariful or prolonged follow'Up bile. There may be fecal-«mel!ing \omilus. 
studies. Dingnov^.-V-xcepl for JJie rare commiini- 

ralinti lulucen the duodenum and another 
PtJODlIN'Ab nSTUIA part of the intestinal tract, discoverwl b\ 

Varieties. — Therenrclwovaricliwofduo' Ivirium rocntgeiingraphic studie<i. these fis- 
dena! nstuli, the «\lirnnl nml the mlcrnuf. tufas are undngno'id unless the piticnt is 
Definition.— A diimUnal fistula U a tract optroltil on or comc> to autopsy, 
which communicates between the lumen of Trraimrtit — If K-rny slmlics show* a com- 

thc duiKletium and some otlur vi<<.us or the tminitalmn btlwim tin* dimdcniim and tlic 


Tamx 11 — ll^st or THE lift ITS Onrsisrii is I trr i miosu |>i t,hrs\i 



outside surface of the l»odj. The former is rolon or ikum. and tspcciallv if the patient 
tcrmul an internal and the latter an exter- lias diarrlua and has rapidly lost weight and 
nal diiod<.nal fistula. strength, nn optnitiou to close tlie fistula is 

1. Internal Duodenal VUtuln.—'Kihlogy. dcfinilclji iiidjc.ilwl. TJic otJitr \arieijcs, as a 
— The most lommon cause is n gallstone III- rule, giic no s.vmptoms If di'casc of the 
ccrating through the wall of the gnllbliddcr Rnllblndder U present, surguiil treatment 
and the adiacent ndhtrcnl duoilenum. An iiny be necessary, and the duodenal opening 
ulccnilisc process I,t(wt*cii llie duodcmim can be attcmitii to at the same time, 
and some other pari of the ndjactiit inics- . Vrognofit — Tlic closure of an internal 
tinal tract may result in nn iiitcrimi fistula. . dtioiletml fistula is usually nn easy proce- 
Pathologi / — If the interna! fistula unites Uiirc. The rcsulls are cxeolleiit in closure of 
the dimdtnum with the gallbl.ulder, it will a fi'tui i bt tween the iluodenum and the gall- 
remain oiwn if bile coiilimus to flow through blarldcr. this being done by removing the 
the fistula owing to obstruction of the com- pallbKadih r and closing the opening into the 
mon duct btlow the c>stic duct. The ten- duodenum. In diiodcnocolic fistula the pa- 
dency U for nn interna! fistula to close if lient is often greatly depleted, and the dan- 
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pers of an oxternnl colic or an externa! duo 
dena! fi tula following an attempt to close 
the internal fistula compromise the recoxers 

2 Exterml Duodenal Fistuh — EUol 
ogy — ^The most common cause is disruption 
of the inxcrston of the duodenal stump fol 
lowing resection of the stomach for ulcer or 
cancer Owing to the edema of the gistro 
jejunoslomx or angulation of the stoma the 
contents of the duodenum — hilc and pan 
creatic fluid— rapidlx accumulate and burst 
the duodenal stump Other causes arc in 
secure closure of an incision into the duo 
dentim for excision of ulcer the inadscrlcnl 
application of a clamp to the duoilcnal wall 
during a right ncphrcctoms and insecure 
anastomosis of the duodenum to the com 
moil duct or gallbladder for the relief of ob- 
struction of the common duct 

Pathology — Because of the digeslixe ac 
tion of duodenal contents aclixate<l pan 
crcatic ferments the \\allmg*ofT process of 
the peritoneum is greath compromised and 
siilipcnloneal and subcutaneous tissues and 
skin bctxxecn the duodenum and bodx sur 
face undergo digestion Unless this action is 
checked bx neutralizing the ferments or bj 
sucking out the duodenal contents the area 
around the fistula enlarges and wide mxx 
painful skin surfaces are cxposcxl to the 
protcolxtic pancreatic juice 

The loss of fluid and esptciallx of base in 
the duodenal contents results in serx rapid 
dthxdration and changes m the clcctrohlcs 
of the blood 

Sjmplomatologj — There is no more se- 
rious complication m abdominal operations 
except for massive hemorrhage tlnn an ex 
tcrin! duodenal fistula It usunllx compli 
cites a serious operation and deitJop> as a 
rule within the first fc« critic il daxs of con 
xaltsccncc \ copious bile stained fluid flow 
ing from the operatise inci ion or drainage 
tract is usiialh the first sign of the cstnb 
h«hmcnl of the fistuli The patiinl com 
plains of thirst and npidlx becomes dihx 
dntid Hinds such as milk or thin gnici 
apiK-nr in the fistulous tract promptlx after 
ing(.“stion The ptriphtral skin npidlx be- 
comes UTitatcxl and painful and soon shows 
protcolxtic xbgeslion \5 dehxdration in 
creases the urunrs output decreases Ex 
nmmalion of the blood shows a dcercast m 
chloride-' and a change in tin proportion of 


the clcctrolxtcs of the blood is noted Wlh 
in Ixxcnlj four hours the palunt mav be 
come extremclj weak and thirslv has a 
rapid pulse and has a pinched look Tetany 
max develop ns a n«ull of the loss of bases 
in the blood 

Treatment — It is es cntnl to recognize 
this complication promplh Three mta<ures 
offer the most definite relief 1 Sodium 
chloride should be supplied mlnxrnouslj 
or subcutancouslx in the form of sterile 
Ringers solution or normal «alt solution \ 
continuous intravenous drip to supph the 
jiatient with 3000 or 4000 cc of salt solution 
IS the surest method 2 \ jejunostoniv bv 
means of a No IS or 20 F catheter should 
be made through which the patient can be 
given glucose solution and peptonized milk 
m 100 cc amounts exerx four hours 3 The 
patient should have dressings removed and 
bv means of a frame over the abdomen cov 
ered with n blanket or sheet continuous sue 
fion should be eslabbshed to draw up fht 
diioilcnal contents as ihev well into the fis 
tulous opening An electric light bulb kept n 
fool or so above the «urficc of the skin will 
providi warmth and keep the skin surface 
drv around tlic fistula This avouKconhmi 
ous painful changing of dressings and kei[s 
the patient warm and comfortable Altenipls 
to close the fistula espcciallv if it is on lie 
posterior surface arc uschs<. 

Prognosis — 1 rom 40 to 50 per cent of the 
patients die unless promptlv and propcrlr 
treated The fistula closes within two or 
three weeks if the patient survives the first 
week 

DUODENITIS 

Duodimlis is n lesion lint is difiicult to 
define It his no knou n cbologv the palhol 
ogv IS not well understood and the svmp 
toms arc cisilv confused with those of duo- 
dena! idccr diverticulum and disease of the 
gallliladdcr Both the treatmciil niil the 
prognosis are as vet poorlv dtfincsl an I un 
certain 

^^llhln recent xcar- some surgeons in 1 
roentgenologists have dt scribed a co«hln’'J 
charactcMzul bv market! rediiphcation of 
the duodenal mucosa! fold e fH-eiallv of the 
bulb nnd imtabililv and tcnlerncs over 
the duodenum as «(cn iii llic biniim nual 
cximimtion and have calletl it tluotl nilts 
T!ie patient gives n lustnrv «uggi<lin« a du ^ 
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t!t nnl uircr ordurxlotnl ])ol\p In nmn^ civs 
o^xrahon is ptrformtd njlh Jjjt ilnpno'-M 
nf <luo(kjin! or pislrit |xil\p bicuiiM of Ihc 
ruhmdinl nuiro«:i obstrtu linj» llu pvlorus 
The tmfmrnt tJiil }< mdinJiil ssIhii tlii-j 
comlition IS fmiixi 'll oprmtiori is a mixlified 
ruiiicv ji\ loroj 1 i«l\ willi ivLiion of pirt 
of lh( p\Ii riL rii R 

In lilt* few cn**!* in wIikIi o|Hriition was 
ptrforiint! in llu Pn U\t«rnn Hospilal an 
nicom-ct ilnpno IS of iluotUnal piiKp was 
imtlt 

foiiiins pon^ IN Tin iiuodinum 

Nlnrp objects libi pins or nnsllrs t r fi li 
Ikhics nn\ I ccomt imlcthlrtl in (hr iliio 
ilnium nnti im\ rirrtssitnlt niiiosal One of 
llic pnlirnls at the l*rc«b\ Urnn llospilnl 
sins 1 rniij.hl in ns nil cnnrRiiirs t isc from 
a nrnrbs otolnrsn^.oloRic lio«pilal ant! ln»l a 
mtlimn (ubi in (hr fovMrmn«t jtorfinn of Iht 
tlnmlcriujn This <if emir i rt<|iiifi<l itmiudi 
ntr oiHratuc rcnunal 
The inajnnU nf palunt* can he asnlelctl 
*aftl\ for « few hour* to note tin prrtRn<s 
of the ohjecl lootnl the tliiodcimin \s n 
rule the ohjret earn whin «harp is f isMal 
ptr rictiini If hi xrni slnth it is 'uii to 
niniin in a fixrtl imsiitnit in the (luotlcniim, 
ojHfalisr rimosai is indjcatis! 

TLMons or Tin nuonisuM 

Tumors of tin duodiintin nrr as rirc as 
tumors of the siuniiich an c( miinm In tin 
I’n «h\ lirian Hospital *tnis tlir author cmiltl 
find oiilv IJ r i*i s rijiortnl llaifonl in re 
jHirlinR the ca*>cs <f tumors of the sin ill 

Tabu: l»/— I«ni»«T Ti»iws tr ntr IHfwsiv is 
rai: Iftr»jtrTf nx JJ *»pjTAt 
1 oKti a 

I^po a 1 

\ !r fH-Brnh na • 

'“stTotra * 

Ilrtfnl I r iiancmn S 

r tal 13 

inlt>linc from the Johns Hopkins Hospilnl 
senes found 8S 21 of which win tumors of 
the diiodinnm 'Inhle 12 «liows the eases of 
Inmors m the I‘rtsh\lcrnn Hospital sines 
horlnnalch, poKps arc the most common 
and iMision giscs 0X0011001 risiills Car 
ciiiomn ami sarcoma arc ns a nilt inopirnhle 


omi pallialiic gislrocnliroslomv for relief 
of dtimliii d ohstniction is the o/ih nhtf Ih it 
Mirgirs tan ofTtr Circiiiomn of tlic papilla 
of \ ntir Is at times n dih itahlc li«ion «omt. 
piihologists consulinnj, that ctrlam of these 
nri of dmuluial niuio al origin Tliesr cases 
liavi not I rtn included in tins group ns the 
..rial mijoritj invoUt the cominon duel 
and paiicn is before tlici do the duodinuni 
DuotKnnl poHp gi\es the sentinel simp 
tom of himorrhnge Paliints arc given a 
haritim imal to determine the source of 
iiiinorrli igi hung considered ns having an 
ulcer, and the diagnosis of polvp is made 
The majontv of llicse polvjis oiciir in llic 
fir*l iHirtinn of the diiodtiinm ami niav lie 
*o polm ciilntial as In jiass ll rough the 
pvlonis Tliiv m IV or inav not he assocnteil 
with pain Pnlv jis arc cisilv removitl ilirougli 
an opining ni the duo Iimim iiid show no 
litidcntv to riciir 
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DUODENAL ULCER 

Incidence — Since the beginning of the 
centurj ^\lien Mo\nilian first stressed its 
incidence duodenal ulcer has been rccog 
nj7cd as a rather common cause of indiges 
tion Some authorities claim that aliout I in 
10 of the adult population at some timesuf 
fers from a duodenal ulcer The condition is 
much more common in males than in fe 
males combined figures from scaeral large 
clinics showing 79 per cent males Duodenal 
ulcer maj be found in patients of an^ age 
but It IS most frequent in the third and 
fourth decades Se\eral eases of its occur 
rcncc in infanc% and childhood are recorded 
in the literature The question of influence 
of occupation on the incidence of duodenal 
ulcer IS debatable but exacerbations do oc 
cur under conditions of ncr\ous stress and 
increased nctiMtj In this connection it is 
well known how frequentlv duodenal ulcer 
occurs m physicians who as a class arc sub 
jeclcd to the nervous tension of assuming 
gra\e responsibilities In a scries of cases of 
duodenal ulcer occurring m the city of New 
York the occupation most frequentlv noted 
n as that of ta\i driicr It would be diflicull 
to imagine a more tr\ing stress and strain 
occupation than this when associated with 
the relentless competition that prcxaiU in 
a large city 

Varieties — 1 Acute duodenal ulcer 
which is limited to the mucous membrane 
occurs as a complication of 'ome acute or 
chronic infection and its existence is likely 
to be oxerlooked except m the compara 
timely rare ease in which the process pro 
f,rcsses and hemorrlnge or por/omtion oc 
curs Duodenal ulcer as a complication of 
superficial burns described m 1842 by Curl 
mg IS present m arelaliNch small percent 
age of eases 

2 Chrome duodenal nicer which pene- 
trates deeper into or c\cn through the wall 
and IS assocntcil wjth cxtensi'c reactiee 
tissue changes is the common form on 
countered 

Etio’ogy — The pathogenesis of peptic 
ulcer has been diligcnU\ and intclhgcntU 
studied both chnicallv and experimentally 
b\ manx able mecsligators However as 
poinlctl out bv Bovd the mere fact that an 
ulcer can be producctl m the laboratorv bv 
some ingenious mtlliod need not iicccssanlv 


bear anv relation to the causation of the 
common peptic ulcer of actual practice 
The hereditary factor at times is impor 
lant Alvarez m his splendid study of tin 
problem of etiology describes as the iilcrr 
type the keen alert sensitive man who i 
coiislantK driving himself (this description 
IS substantiated bv ample clinical proof) 

It IS evident that any nutritive injury to 
the duodenal mucosa from any cause what 
ever makes possible a digestion of tis,uc 
and thereby gives rise to ulcer Erosion of 
the mucosa mav follow irnlntion by means 
of chemical physical or mechanical trauma 
Bergsma reports a high incidence of ulcer in 
x\byssmia where the food is hcavjJv pep 
pored, and Sommervcll and McCamson 
have pointed out that m pirts of soiilhirn 
India there is a frequency of ulcer «up 
posedly due to a diet of tapioca 
Focal and alimentary infections undoiibl 
cdly play an important part Itoscnow his 
produced duodenal ulceration by mlraven 
ous injections of large numbers of certain 
strains of streptococci Euslcrman has called 
attention to the flare-up in the symptoms of 
ulcer caused bv the common cold and In* 
pointed out that gastric hemorrhage nften 
follows an attack of tnfluenra or smu«ilis 
Arterial changes arc probably a factor 
Reeves has cafferf attention to the fact (fiat 
anatomically the duodenal cap is poorlv 
supplied With blood and he has demon 
slratcd that the vessels of the first part of 
the duodenum are delicate and long with 
an arrangement that probably predisposes 
to thrombosis The influence of vasomotor 
spasm in the production of rebpscs of duo 
denal ulcer has been emphasized by von 
Bergmann 

The experimental work of ^^a^^ and 
Imnison Bruce Morton itfatdieKS and 
Dragstedt has definitely showai that what 
ever may be the cause or causes of local 
necrosis the digestive action of the gasinc 
juice is the important factor m the conver 
Sion of an area of necrosis into an actual 
ulcer Ulceration of the duodenum and slom 
ach has been produced cxiitrimcnlnUy in 
animals by Valpole and others Ilivtammr 
in beeswax was implanted m the miisc'f* 
and the cfTccts were attributed to the 
longed sustained secretion of an acid ga« 
tnc juice 
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The influence of the nmous system in 
the etiology of ulcer is no doubt vital espe 
cnllv with respect to the derangement of 
the normal protective mechanism against 
ulcer The presence of an uJetr dialbosis 
(Hurst) IS gcnerallj recognized and the in 
crease of motor and secretorv activitj of the 
stomach js characteristic of the person with 
duodennl ulcer The predisposing factor a 
lablishmg the so called dtiodcnal stomach 
(Graj) IS the rchtivc incrca'se in ^agus ex 
ciKation established bj diminished svmpi 
ihctic control or bj increased \ngus slimii 
lation Crilc has called attention to the 
importance of nervous sliniirlatioa in these 
eases Gushing calls attention to the part 
that the interbrain pla%s in connection with 
the parasjTnpalhotic sjstcm and emphasizes 
the relation between peptic ulcer and slimu 
lation of the interbrain Robertson and liar 
gis observed a common occurrence of ulcers 
m patients dsing of exophthalmic goiter 
langlej has shown that nicotine paralyzes 
the synapses of the sjmpitlietic nervous 
sjslem and the influence of excessive use 
of tobacco on patients with ulcer has been 
commented on by manv observers 

While the initial production of duodenal 
ulcer may be understood the factor or fac 
tors in the persistence of Uie ulcer or its 
tendency to recurrence have not been ade 
qiialely explained by either clinical or lab 
oralorj investigators However with regard 
to the problem of recurrence it is advisable 
to sturfy the anthropologic t>*pe of the pa 
lient m his reactions as well as the gastric 
juice and the manner in which it is secreted 
(Alv arez) 

Ochsner Gage and Hosoi in 1930 pub 
lisbcd an excellent review on the cUologic 
factors They divide the causes into two 
groups (1) predisposing factors which in 
elude tissue susceptibility and constitutional 
predisposition and (2) precipitating fac- 
tors w hich consist of hj pcrsecretion hyper 
acidity focal infection and gastric trauma 

Two factors emerge as having a major 
role in any consideration of the etiology of 
duodenal ulceration the persistent hyper 
acidity and hypersecretion throughout the 
whole twenty four hours and the exposure 
of the duodenal mucosa to a small stream of 
acid — the jet meghamsm This may have a 
bearing on the relative infrequency in wo 


men because they possess a flatter type of 
duodenum which allows more certain quicK 
neutralization of the acid 
Pathology — Acute ulcers may be irregii 
lariy distributed m the duodenum and may 
be multiple Tlic«e have a natural tendency 
to heal rapidly although perforation or 
hemorrhage may occur 
Chrome duodenal ulcers are almost al 
ways situated in the siiprapapillary region 
witlim 5 cm of the pylorus where they are 
exposed to the action of the iinneutralizcd 
acid gastric juice They may arise on the 
anterior or posterior wall or on both walls 
They arc usually small and punctate and 
show little tendency to induration Cal 
loused duodenal ulcers ore not uncommon 
however and if anterior they tend to be 
come adherent to the liver but if posterior 
llujy tend to become adherent to the pan 
creas M J Stewart reports that ulcers of 
the posterior wall are iistially one and one 
half times the size of those on the anterior 
wall The ulcers are usually rounded or ova! 
irregularity m shape occurring at times in 
the smaller ones The characteristics of the 
crater margin floor and walls ns well as the 
serosal nspccls depend on whether the ulcer 
is active indolent or healing The chronic 
indolent ulcer may have thickened under 
mined edges an indurated floor and a slop 
ing wall while the more acute form may 
have a punched-out appearance with soft 
congested walls and floor The serosa in 
cAronic ui’cer is usuai'i\ Cflicilenea’ anu’ whit 
ish stippling may be observed 

In the pathologic course of a chronic duo 
dcnal ulcer tlic following may occur 

1 Healing This may occur without fur 
Uier serious change leaving a smooth scar 

9 Perforation This may be acute espe 
cially if the ulcer is situated on the anterior 
wall Chrome perforation of the posterior 
wall with involvement of the pancreas is not 
uncommon 

3 Erosion of blood vessels The superior 
pancreaticoduodenal and the gastroduodenal 
arteries may be involved in ulcers of the pos 
tcrior wall causing hemorrhage 

4 Cicatrization with stenosis Duodenal 
occlusion mav occur with dilatation of tlic 
stomach Stenosis of the ampulla of Vatcr 
with obstruction of the outflow of bile and 
pancreatic juice has been reported 
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^ Pcndiiodcnn! adhesions Penduolcnitis 
with adhesions to surrounding structures 
'ind M«ccra is common OccnsionilK dner 
licuh of the duodenum ma\ follow cicalriza 
lion of an ulcer 

C Malignant change This is cxlrcnidi 
rare m casts of duodenal ulcer although 
some cases have been reported 

Statistics do not agree as to the frcquencv 
with uhich ulcer of the duodenum is accom 
panicd bj gastric ulcer M J Stewart in 
4000 conscculuc autopsies including 153 
cases of actnc duodenal ulcer and 89 cases 
of gastric ulcer found onlj 2 G per cent of 
the chronic duodenal lesions to be accom 
panied bj chronic lesions in the stomach 
Milkio in a series of SOO patients uitli ulcer 
on uliom I c operated found coincident gas 
trie and duodenal ulcers in 4** cases (14 per 
cent) alters in a sluch of the nnlnims 
of stomachs remo\ed at the Majo Clinic ba 
partial gastric resection for duo(fcnaf ufeer 
found a vcr\ infrequent association of 
gastritis 

Symptoms — An acute ulcer of the duo 
denum usuallj docs not gne rise to samp 
toms unless perforation or hemorrhage oc 
curs It IS usually so superiicial that no local 
or distant nllcxcs art excited h} irritation 
and the inflammatora reaction is scant 

The histora of chronic duodenal ulcer is 
usually a long one in arhich there have been 
remissions often aaitli complete relief from 
samptonis I’criodicita maa be marked and 
tlic attacks appear to be more frequent m 
/talii’enn aird sprorg Nenafs rttd phi^tesf 
fatigue or an infection of the respiratorj 
tract maa initiate an attack but probabU 
the most common of all exciting causes is 
diclarj indiscretion Excessive use of alcohol 
or tolncco is fliso an important factor 
•> T he most constant and dislincliac feature 
of ulcur IS pain Its character a ants It may 
be burning boring acliing or gnawing in 
some cases it amounts to no more than a 
a ague sense of pressure in the abdomen 
Mojnihan dcscribcil it as hunger pam 
since il IS fell parlieularlv when the stomach 
IS emptj coming on from one to mx hours 
hftcr a meal the intcraal often being in 
direct ratio to the size of the meal and l>eing 
relieved ba ingestion of food or alkali or ba 
^clf indiictcil aonnling It is not unusual for 
the pTlicnt to be navakeneal bj pain in the 


enrl> morning hours Pam coming on in the 
u*ght suggests obstruction Pair is usually 
feft in the midfinc or just to the r glit often 
being localized miduaa betaaetn the xiphoid 
and the umbilicus although it maa rithalc 
to the back or sides Radiation of pam i< 
frequent in cases of penetrating or <lcn 
osing ulcer ^Nilkic stated that an atjpical 
historv avithout hunger pam is more tom 
mon m women llitin m men being present m 
3 j per cent of D4 cases of duodenal ulcer m 
females studied ba him Nau«ca and aomit 
ing ate infrequent in uncomplicated cases 
but the regurgitation of sour liquid is not im 
common Relief obtained from aomilmg 
maa Cause the act to be repcatctl so often 
that the patient mav regard it ns a samplom 

In the absence of definite hemorrl agt 
anemii Joes not usualla dcaclop althoiigli 
Uit presence of occult blood m the stooU 
niaj. b( constant occa«ionaIla slight ptr 
$is(cn( oozing maa cause «ccon<far> anemia 
About 25 per cent of patients with duodenal 
ulcer haac bleeding as caidcnccd ba tarrv 
stools or the presence of occult blood Di« 
ordered bowel function and loss of weight 
are not marked m uncomphcalcd ca<cs al 
Ihoiich tl ere maa be constipation Dilciicv 
in production of «amploms is not pare in 
cases of duodenal ulcer and sea ere hemor 
rlmgc or acute perforation maa be the first 
samplom noted 

Phj sical Signs — ^Tlic uncomplicated d lo 
ilcnal ulcer is cliaraclcnrtd ba a lack of 
phasical « gns The chief aaliie of phaaical 
sfgffs tfi daodenal ahxr rs m fAvr exvaWivw of 
conditions simulating ulcer and m the du 
closure of po <!iblc foci of infection I-ocal zed 
lendcTTicss in tlic central or right lateral por 
lion of il t, upper part of the nbdomtii mav 
be present If mirhed it suggests that tl e 
ulcer IS infiamcil adherent or penetrating 
Rigidite of the upper right rectus muscle 
maj be ob erved owing lo cxaggcnlmn of 
the upjjcr abdominal reflex but it hj no 
means a constant finding In the i resenct of 
complications the phasical signi> nrc iisiinlM 
quite clinmctcTistic of thccxi tmg Cfmdilion 

Special Examinations,-— « 

— -The fractional tc I meal u nilb «how s 
a Icndenca lo haperchlorl vdrn or hip‘> 
normal ncidita curves m uncoinpheal'^* 
cases of chronic diiwlcnal ulcer In 
cases there is evidence of normal or rapn 
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emptying of the stomach with continuous 
after-secretion The specimens may contain 
clicmical or microscopic evidence of blood. 

Roentgenologic Studies . — If properly per- 
formed and correctly interpreted, these will 
re\ eal the presence of an ulcer in a very large 
percentage of cases. A fluoroscopic examina- 
tion should ahvajs be made. A niche in the 
duodenal bulb caused by the crater of an 
ulcer or deformity of the duodenal contour 
due to cicatricial contraction, witli c\idencc 
of a combination of r^ntlon and 
pcristalsis in an otherwise normal stomach, 
is the usual finding. The rugae may assume 
a star-like pattern, o\\ing to the scar tissue 
contractile in the region of the ulceration. 


simulated by those of other lesions, and the 
laboratory and rocntgcnoiogic studies may 
be confusing. A complete and comprehensive 
history, especially with respect to discom- 
fort or pain; careful clinical obsenalion; a 
thorough physical e\amination, to rule out 
conditions which maj mimic ulcer; a careful 
laboratory stiidj, especially the fractional 
lest meal, and a competent roentgenologic 
examination will in most cases establish a 
correct diagnosis The diflcrcntial diagnosis 
between duodenal ulcer and functional ncr- 
\ous gastric disorders is frequently difficult 
Symptoms identical with those produced bj 
an active ulcer may he complained of hy the 
patient possessing a gastric and nervous 



Fig Normal ducKtrsat ImHi Conlrarlion wave m th« slomnch nppmartiing Ihe pylortM The pyloric 

milcus indicates ihc division between the -stomneb and the duodenuin The normal bulb re^mblca an are ol spadn 
B. An unusually clear detnonslralwn of a duodenal ulcer Ulcer of the haser curvature side of the duwlenal bulb 
«Uh an annular indurated area surrounding the olcer crater. Opposite the ulcer crater on the greater curvature aide 
13 a spastic indravnng of the wall of the duo<leDvnii (Courier of Dr. Earl R. Crowder ) 


Vaughan and Singer have pointed out the 
value of roenfgenogr.ams m the diagnosis of 
perforated peptic ulcer through detection of 
spontaneous pneumoperitoneum. Ulcers on 
the posterior duodenal w.tll are especially 
difficult to visualize. Their presence may 
sometimes be determined by the spot of 
barium left in the crater after the main part 
of the barium meal has passed on 
Stool Examination — After .i meat-free 
diet for forty-eight hours the stool should 
he examined in all cases to detect the pres- 
ence or absence of fresh or occult blood 
Diagnosis. — The problem of arriving at 
a correct diagnosis of duodenal ulcer is fre- 
quently perplexing. The svmptoms arc often 


constitution which predjspo«es to the dev'el- 
opnicnt of ulcers. A roentgenologically nor- 
mal duodenal bulb and persistent absence 
of occult blood in the stools establish a cor- 
rect dmgnosis in most Instances. A routine 
neurologic examination must be carried out 
with great c.*irc for those patients in vrhom 
gastric crises of tabes must he considered 
Chronic appendicitis and cholecystitis, 
especially in the mild form, may give ri«c to 
reflex djspepsia, with pain closely simulat- 
ing that of ulcer. Less commonly, reflex gas- 
tric symptoms may he present in cases of 
organic lesions or adhesions of the colon, 
esophagus, prolapsetl kidney, small cplgns- 
Iric hernia, pancreatic disease and intestinal 
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Uilicrculo'sis The irTcgul-irit\ of the pnm in 
its time of on«il JnlcnsIt^ md mode of its 
licf as « ell as the presence of po ili\ c pin si 
cnl signs mdicitnc of the local condition 
are significant factors in arming at a cor 
reel diagnosis The not infrequent associa 
tion of clironic choices stitis and chronic ap 
pendicitis with duodenal ulcer (chronic) 
must not be forgotten 

In ca'cs of chronic duodenitis chronic gas 
tritis or both una5«ociatcd with actual duo 
dcnal ulceration but «ilh samploms sug 
geslnc of ulcer careful and repealed roent 
gen examinations and gastric ana’ssn arc 
important factors in the differential diag 
nosis The cocMslence of these lesions nilh 
duodenal ulcer has been reported as occur 
ring with \ar\ing percentages at different 
surgical clinics 

JIathicu in a stud\ of GG4 eases of car 
cinoma of the stomach found that in 8 per 
cent the samploms quite closcU simulated 
the tapical svmploins of duodenal ulcer He 
pointc<I out that the chief features that dis 
tingiiieJi them from the svmptoms of duo 
denal ulcer arc the absence of spontaneous 
remissions and the «c\cril\ of the pain from 
the onset 

Prognosis — The tenth nei to long dun 
lion of the condition and the c\cr present 
possibdits of the dciclopnient of dangerous 
complications o’*pccialls ptrforahon must 
be appreciated in attempting a prognosis in 
eases of duodenal ulcer Mhilem general Uu 
prognosis is good the possibilila of securing 
a permanent cure b\ a single course of niedi 
cal treatment or n single surgical procedure 
IS frtqucnlU quite uncertain A reliable 
prognosis can be made onl\ through an m 
Iclligcnl c^nluatlon of the patients ncraous 
and mental make up hi’’ habits and cnsiron 
mtnl his abilils to cooperate the l>pc of 
treatment applicable to bis condition the 
stage of the di ta«e in which treatment is 
instituted and the pre«cntc or absence of 
associateil disea c or complications 

Complications — Duodenal ulcer maj be 
complicaltd b\ brniorrhage perforation or 
obstruction Infriqiunlh gastric tclans and 
occlusion of the common or of the pancre- 
atic ducts mas occur Malignant grosvllis of 
the duodenum are so rare that for all pne 
lical purpose the\ can Ik* dismissci! 

Uemonhage — ^Tlic first indieatiun of the 


pitstnee of a duodena! ulcer mn\ be hemor 
rbage ns cudenced b^ inclena or hematem 
csis or both 

From hemorrhage of nn\ moment some 
degree of faintness de\elop'! Prompt nan 
cr% IS the rule howciir and it inlJe nr 
further signs are present until the aj p ar 
ance of a larrv stool t«cnl\ four hotir> later 
Seldom docs a single hemorrhage drive a pa 
tient (o bed Marker! pallor great thirst 
restlessness recurrent svncopal attacks a 
rapid small pulse sighing respirations a fall 
in blood pressure and tarrv stooU indicate a 
massive Iicmorrliagc UsiialU several dav« 
elapse before the full extent of ex an^uiin 
tion IS evidenced bj examination of the 
bloorl bcciusc capillarj contraction keeps 
the blood concentrated Frequent bloorl 
pressure readings probablj constitute the 
best clinical mrlication of the inlcn«il> of 
hemorrhage Sometimes the patient is found 
collapsed on the floor in a dead faint ^\llen 
a patient is admitted because of hemorringt 
from the upper portion of lit gnstrumles 
liinJ tract the immediate question confront 
mg the allcmling plijsician is regarding the 
source of the bkecling Soniclimts it i> pos 
sible to obtain a hi»lor\ that mdicnhs that 
a duodenal ulcer is the source At olJur 
times the differential diagnosis is cxtrempl> 
''difficult Bleeding mav be coming from 
cKiphagcal \nnces or from gastric le«iotis 
due to gastritis ufetr benign or malignm! 
neoplasms In anv case the patient is pul to 
bed ami ntlimpts arc made to keep him at 
complete rest This means the judicious u-* 
of morphine to nilav fear re issiirantc of 
the patient and tre itmcnt for shock if ntces 
sarj The duodenum should he put at rest 
also bj withliolding fluid and food br mouth 
so that a clot mav form and occlude (he 
bleeding point Tliiids may be adminislcreil 
subcut mcouslv or bv proctocljsis Inlra 
vinous medication is to be nvoi led ns it rea' 
ruse the prissurt suflicicnth to di Iwfgc a 
ntwiv formed clot ‘•mall transfusions of 
to 75 cc of bh>nd mav bo u al when anemia 
has reached an alarming Uve! Thu is niort 
for the clotting effect than fvr llu reslira 
tion of the blood volume If tl i palicnl i 
voung blecdine u<ua!l\ evasts after a fe« 
ilavs ^\h(n bloo 1 is no longer denion'tnl si 
m the stools It Is safe to resiiinr f ahi 
carvfulh working up from fluids (o a «mwt 
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<hct Kr«?^cr\ «*« rtjJc Mnptd Knref.t doe^ 
Oh p‘\tC(nl c^iKcnlU ft %fim!: ndult wilh 
» !inniic ^ilc< r *tt(rcunjb lo n fir«t htmorrlni,c 
Tlir fttcmuuhtion of hlorwl nj thr rolon 
mol tiu di»!nl jiortion of the ilrum mn\ 
iliip to nil tiitunoul ihpcatmn 
I lie timf»cntijn !< rlc\att<! the |ml»c mlc 
rrmams rnpul ftod tlicrt no dciirc (or food 
rntirlicl fusgc'ls nu'limi: tin. rolon xMlh a 
■i jitr cent wlution of of »otla thmwjrli 

\ crrtxioinx It opparttU (lul rrrtnl 

im^ition oil) mil roinjililrlv rm|*t\ the 
proxim il nnd imdporlion of the colon \t 
*i!j!ojn\ ibc rolon and IJu dj^Ml f>orlion of 
the ilriini ina\ In* flllrtl uitli old l/(VNl,wIicn 
it ■wnt ixidnil ihnirnllv lint dtnlh was not 
dor lo rt^maniintion 
The »onrrr of hlooil in m*es tif rlimmc 
nUt-r i< prncrnlU nn irn'ion of n *ninll ar 
trrj, and profuse himorrhni.r rarrh orrurs 
from a chrome iilrtr fitmfitl ftinnlun cx 
rcpl in thr i»o’<,trnor wall 
Alien ami Ihnciliel in n studa of IfiOl 
pilirnU njth durvlcnil idcrr Ifritril in the 
wnnli of the Mn'nclui«eit« GtnenI Ilos 
jnlji! (oind tint ois or approxjmitrU one 
thin! Ind pro‘S Mwlmp Of the«e 40 ! per 
cent had minor lilccihnp without ^ccoti hrs 
flnemn and ^IJl per cent bin! acMrcU 
cnoiifih to iinxliice innrhrd "tecondars nne 
Min fn fhn rtrira o'cr 3 jK*r rent of nf/pa* 
tjenl« with pro« blcetlmp e\rnlinlh dinl 
of hrmorrlnpi The mortnlil^ from sudden 
hrmorrJnpe wn« I4J per cent, rc 
pardlcM of the irralment Thr mo^l slnkinft 
factor in drlirmminp the po>«ihilit\ of spon- 
t'inrt>iis n.co\tr' from hcmorrlnpt m these 
enw^ wa# the nj.c of the jnlii.nl nnd these 
itncslipnlor* conclndnl tint «pontniicoiis 
rccovcrj n less likrls with tntrtnsmp ape as 
dentil ranh nccurrwl from hctnorrhigc in 
pnticnts under fifl\ 

TIurt Ins hern n tendenrv in som< rimics 
frcrnllv to treat iiinssnc pastric hemorrhnpc 
Without restnclion of diet TIu pnlicnl is 
piicn piirinl fcKxl on n fiic men! Uailj 
•ehcdiile Hr is allowed ns murh food as he 
desires In nddiliori nikniis nlropmc and 
iron arc pi\tn Ihi. pituul ninj nioscnliout 
m btd frriK Afeulcnpmclil cliims n prinU> 
demiAcd morlahl; urnkr this nnnaj,ement 
This trintmi nl mnv hits c siifhcicut merit to 
wnrrnnl n more widesprend application 
Balfour \oiced what is probably the opin 


ion of most stirprons repnrdmg immrilmtt 
surgical trcnlmtiit when he stnkd tint the 
danger of succumbing to hemorrhage is less 
than the danger of opirntion during htmor 
rliagr But it is a fact ns stated !)\ Allen 
lint n small pcrccntagt of pnlicnts die from 
licniorrhapL cspccnlK those who nrr oldir 
Conscqucnlls, it bchooirs the attending 
phssicnn to kitp this m mind ami to be on 
iliciihrl lo deled the ocinsioml cnsc winch 
will rcijuire surgical in(er\tntion as a life* 
*a\ing measure even though the risk ii 
great Gordon Tnslor jiriscnls an cxecllcnt 
r^niiif on this diflienlt decuion lit de* 
rlnrr* that a jkiIics of armed c\pcctnnc\ 
should be adoplenl even for a first hemor 
rlnpe ns n Iirge proportion of the fnlnlitics 
nrr in tins pniup 1 oris jicr tint of these 
diaths occur witlmi the first tlirct dnss 

Hurst helirs es lint the onl> indication for 
opirntion in the acute stage is the jKrsislrnre 
of rccurTcnri of st\ ere hcmorrlngr wlule the 
pntunt IS still fasting isprcinllj m indiMil 
unis pnst miiMIe life with n long histori 
pointing to llie presence of n chrome nicer 
With arteries so digcnemlwl that this ire 
unhkeh lo conlraet siifncicnll> for snliafac 
tors plugging 1>N thrombosis’ 

^\h^n the patient Ins recosered from the 
first himorrhnpic cpi«odc nn nltuiiol to 
demonstrntr the ulcer hs rncn((,tn studs 
should be m ide This mij be snfeK enrned 
out thrie sseiks after cessation of hemor 
rhage In the csent of n second hemorrlnge 
from such a Itsion ojicrntion should be 
urged niter the patient has recovered and is 
m good condition This attitude is a safer 
one to assume limn the risk of a succcjilmg 
serious himonhage Tlie bleeding duoilcnal 
ulcer is iisuallj on the jiostenor wall di 
rccllv over « laegt vessel Ihe croMon is 
often into the «h1c of the vessel thus pre 
scnlMig it from retracting nnd stopjung the 
hemorrhage In the older group of patients 
the Jack of clrslicitv in the vessels is prob 
«Wv of moment 

If surgical treatment is indicated the op 
cmlion of cle-clion is exposure of the Weed 
mg ulcer the culling off of its blood supplv 
hv overlapping sutures about it or excision 
of tJic ulci r if feasible nnd m some instances 
at the di trctioii of the surgeon the per 
formance of gaslrocnlcro^lonn prefernbK 
posterior, if tlic condition of the patient wai 
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nnts it In «omc instmcM a rinni\ Hilicrcr 
nnnstomoMs is most stictes-sful 
Perjoration — Pcrfonlions maj be acute, 
subacult or clironic The acute ptrforations 
ma\ be further subdu ideU into gross and 
minute pinhole perforations 
Acute perforation mas occur at ana time 
and at anj age but is moit common between 
llie ages of twenls fiacandfifta It h located 
on the anterior wall of the dnodcmim in 
most instances It max follon tlic ingestion 
of a hca\> me il or max occur during fasting 
It has resulted from the manipulation of a 
barium meal in such instances perforation 
being apparent on the fliiomseopic screen 
It max come on during ixtrlion or it max 
happen xvlnle the patient is resting qinctlv 
in bc<I ^Mlcn it follows exertion the patient 
often falls to the ground and cannot moxc 
xxithnut assistance Perforation is imlialcd 
bj sudden and severe locali?c<l epigastric 
pain xxhicb soon spreads oxer the entire ab 
domen and occasionallx radiates to the 
chest back or shoulders There is marked 
pallor the ficc is drawn tlie skin is told 
the temperature is subnormal respirations 
arc shalloxx and the abdomen is retracted 
soon manifesting board like rigiditx Temlcr 
ness in the epigastrium is present immceli 
atclx oxer the right side tcu<lmg' to become 
gcniralircd but remaining mo-il marked oxer 
the epigastrium flic peritoneal insult is 
sex ere I he pulse rate max be but little 
clcxalcd ami often remains normal I rom 
two to four hours after perforation the 
patient iisuilfx shows cxidenee of reaction 
from shock ^ omitiiig max occur and if il 
IS repeated several limes the xomitiis max 
be striaked with blood Rnrilx docs frank 
hemorrhage ocnir with perforntioii The 
temperature ri cs to normal the pun is less 
marked the facies suggests less di tri s the 
color improves and the pulse becomes 
stronger If the patient is se'cn at that lime 
the iliagnosis max be difllciilt particiilarlv 
if the txpical historx of ulcer is lacking 
This period max be regarded ns a thiiisixc 
calm nml it is at this time tiinl the patient 
freqiientlx is fir^t seen bx Ihephxsician and 
the diagnosis max not he made 

Dilnrx renal or lead cohe ariite benior 
rhagic pancrcatiti nicsentcMC cmlK>h<m or 
throinl>osi< diaphragmatic pleiinsx andrup 
tiireel <-ctopic ge^station max present sxmp 


toms suggestix t of acute perforated ulecr but 
the presence of associated signs charactcris 
tic of these conditions plus a carefullx taken 
Iiistorx usuallx eslabli his the diagnosis 
Onh the past historx max sup^tst the cor 
reel d^agno^l^ lu ca«es of acute iurfornlion 
of the gallbladder and of gangrenous clink 
cxstitis 

The correct recognition of an acute ali 
etommal emcrgcncx in which immcdinle op- 
erative treatment is required is the impor 
lant point the exact cause will be rexnkd 
at operation 

Ihcsxniplomsof pnmarv shock max pa^ 
off in a few minutes or ma> persist for a 
fexT hours rareix longer The patient iin 
proves gtnerallx vomiting ma> cca<e and 
the abdominal signs maj change but as a 
rule tbe tenderness and lhe_rigidit\ persist 
with the same mtensilx The dullness of the 
liver maj be oblilcratcd and roentgen ix 
nmmation max reveal pneumoperitoneum 
at that time Uitli nbatemciil of mtensilx 
of tilt nl dommnl signs the clngnosi> max 
prove to be quite confusing to one seeing the 
patient for the first time during the <tagr 
of reaclton The past and immediate historx 
IS imjxortant 

Twclxt liours after perforation the jw 
ticiils condition will again change with the 
advent of biginning peritonitis Pam is mon 
generalized nml max be less severe tcndir 
nesj, max be localircd m the loxxcr porlun 
of the nbilomcn and the abdomen max slow 
slight distention and max he softer A mu 
taken diagnosis of appendicitis max be ma k 
at that singe 

Tlie palunl usiiallv presents the Ixpieal 
picture of xvell established peritonitis within 
Iwentx four hours after perforation \omil 
ing due to dev eloping paral^ tic ileus tisinllx 
IS present As a rule dcatli occurs within 
from two to four dnxs if an operation is not 
performed 

The pm hole perforations arc most di(Ti 
cull to cxaliiati Manx times the dnirno i« 

IS not made until operation has been enrnnl 
out The conditions confused with tins in’*- 
acute appendicitis acute cholccx «Ulis P‘c 
CTCililix j,nslric cri«cs of tabes and coronsrx 
occlusion 

The treatment of acute pirforation is 
cratixc once the pnmarx «hork lia< I"” 
combatcil Operation within from tour to *>' 
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hours nf nrtunl pcrfonlion ofTtrs Uic htsl 
progno'i' 1 Ilf diiodrniitu i« exposed and 
Uie ptrforrttinii elo«fd mid rtiururcid mill 
3 tfth of PUKubd or nic'cnltnc f-il if j>os 
«iblc The pn‘‘Cute of food nnd r i*>lne st^t- 
Imu 111 Uu ]>friloiKal ciMt\ nn\ Ik iirnoitd 
Rut if il ii possihh to fUck out this initrrnl 
It will iiol «.erxi ns n foreieo hods fotii'. for 
‘'Ubst'qiKiil lufulion riu. pro^no^H for rt 
ni\»r\ dtpciidi oil the tnni which Ins 
i!np*.id Sinn pirfnmtioii \\itlim the first 
twrlxi hours It i< iisinlh fuonlilc as Inc 
l<rnl contniiuinlion of Iht p« riloiiriim is 
rirt until after this time The sui^toii 
should do ns hllU ns is roiisistiiit with Ihc 
enst in liiin<l This usimlK menus simple 
closure of the iKrfornlioii More cxlcmi\c 
o|HmtiM trcnlmcnt is roiitramdienteil for 
scvirnl riusoiis The tirmiii is most tiiifnn 
onihle for n compile ntisl procedure Com 
pKlc disnppcnrniicc of the nicer follows m a 
fnir mimlKT of ciscs Complcli rchif of 
uMiiptonis IS ohlniniMl in (>0 to Isl |Kr cent 
necordme to Wlutc In nn additional per 
ccnlofn isthe pnlitnl mil he comfortnlilc 
on a rncdicil riginu In other wools oiiln 
10 to J5 i>er nnl of tliosi who Iin« )nd a 
jicrfontcni ulcer will r\rr n'Tiuirc addilionnl 
surj;i<“il Irtalmenl ll follows tint it is j>oor 
judjrminl to put an alrcnds jeopirdircd pn 
(lent throiich Ihc imnecessin n^K of a ndi 
cnl opcrntioii 

Drnitinije is not necessnrs within the first 
twilsc hours n« the pcntoncnin s\iU UMinlh 
lake can of an\ infection (finl is pn st n( In 
the htc ensfs snlfn ilriips should Ik uscxI 
and drniincc of the htirnl pnltcr* should 
h< rcscrscn! iinN! an ah«ciss is definitclv 
dn^nioscd 

Gcntmhretl pirilonilis and pulmonary 
coinplirnlioiis nrt the major factor!* iii tin. 
jiosloprrntiNe niortalilj 

In cnscs of suhacutc iHrforntion the result 
inj,' pcrilomlis is slriclU localised as a result 
of plnp(,inc of the perforation hx a lag of 
oincntuin or prolectnt fihnii The sMiip 
toms are smiilnr to lliosc of nciile jKrfom 
turn hut Icsa sescre and art not followed In 
those of de\ eloping gincnliznl pcrilomlis 
The rigtdils and ttiidcrni'« of the niNlomen 
are most marked m the \icmil% of the. duo 
dcniim and Inter liccomc conlmcd to n small 
area 

Spontnneoiis cure iisnnIU follows this 


form of pcrfomtion but a locnii/cd abscess 
mas form and rnreh does gtnernh/ed per 
itomlis result 

Trratmmt oj Suhnmte Pcrjoraiion — Rest 
and stirvnlion often result m complete cure 
of the ulcer If nn nb«cess is forming surj,i 
cnl drainage sliould be deferred until it is 
well locnbml lapnrotoms should be per 
formed oiil\ if the svmptnuis and signs uidi 
cate n tendenes Inward elesclopmcnl of gen 
trilized perilnnitis 

Chrtmte ;rr/ornfio» of an ulcer of the pos 
tenor wall is eointnon nnd is due to n slow 
IHitilrnttng process rtsullmg ustialh in in 
\ol\cmtiit of the pnncrcis I his gives rise to 
no unusual svmptoms and the tre ilment is 
cssentidU the treatment of unconiplieatetl 
chronic eluodemi ulcer 

The developnunt of a diiodciiociitnnpous 
or elmHlinovjsternl fistula after perforation 
of an uher istxlrcmcb rare 
Ohi/riir/iOM m the duodein! hull) mav be 
due to ediiiia iiiid congestion surrounding 
at) active ulcer or to einlritnl sUnosis It is 
imiKissible cljmcnll> to ilisijnginsli obslriic 
tiou due to spasm of the p^lorit sphincttr 
from ohstruclion diit Jo edema or ste/josjs 
of the duodenal bulb 
Pain wlnrh is prolonged and espicialK 
markM nl ni^lit and the vomiting of con 
srdenMc food or cveoss gastric secretion at 
the cm! of thedav arc suggestive of obslruc 
lion IlvpcriKristallic nchou of the stomaeli 
occurs at first nnd niav be distinelh fell bv 
the patient or mav even be visible fater 
gaslru. atoiiv develops ind the sioiuaeli be 
comes a rclnxctl disteiuletl reservoir oft 
limes with vomiliiig of food taken a dav or 
more earlur Progressive starvation and dc- 
hvdmtinn toinbnied will result m extreme 
(in lemtioii 

Charncterislic svmptoms nnd «igns plus 
rtKnlgeiiogrnphic nnd gistric test meal 
studiea casilv cstnbli li the diagnosis of 
duodenal obstruction 

In the IreiilHiciil of patients wilhobstruc 
lion the<ondilion should be carefully studied 
anel a trial of medical treatment given be 
fore operation is advised Subsidence of 
edema in a patient with an nclivo ulcer or 
relaxation of a spnsiic pyloric sphincter will 
often relieve the svmploms of obstruction 
If relief is not aflordcel bj a c ireful mcdi 
cal regime then operative treatment nnv he 
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contemplated Prclirnmnn medical treat 
menl will tend to prepare the patient for op- 
eration A Kastrojijunostomv is often ihc 
operation ofTcnng tlie best results 

Tctan\ ma\ result because of alknlo is in 
cases of obstruction an(le%crj means should 
be taken to combat the acid base unbalance 
before operation is attempted 
Occlusion of the bile or pancreatic duct 
maj in rare instances develop ns a result of 
extension of the inflammalorv process or 
periduodenal adhesions The surgical treat 
ment depends on the coexisting lesions 
Malignant change in a duodenal ulcer is 
cxlrcniclj rare but cases base been reported 
m tlie literature If this condition is siis 
peeled partial gastric and duodenal rcsec 
lion should be performed in an attempt to 
control it 

Treatment — ^Thc treatment of complica 
tions liaving been discus«cd prcMouslv the 
treatment of a duodenal ulcer uncomplicalc<l 
b> licmorrliagc perforation or obstruction 
will be considered hen 
An acute ulcer if it manifests itself other 
than by acute perforation or hemorrhage 
should be subjected to medical treatment to 
which it will in most instances respond 
Successful Ircilmcnt of titt chronic and 
the recurrent duodenal ulcer is often a per 
/dcjrwjg /irobkin In a consideration of the 
treatment of duodenal ulcer there arc three 
sabenl facts that extensive clinical investi 
l.ition lias shown arc well to bear in mind 
Tin. first of these is that the Icndtncj to 
ehronicitj of n duodenal ulcer warrants the 
trial of a thorough detailed medical regime 
in the average uncomplicated ease before 
ojKration is undertaken 

The second fact is that the Icndcncv of 
tlie well regulated course of midiea! treat 
menl to subdue attacks and remove sviniK 
toms call IS the average patient to abandon 
irksome prctinlions in the false belief that 
he has Imn cured Manv patients suffering 
from eluodenal ulcer have neither the de* 
termination and patience nor the lime in 
cluialion and means to follow out iitiltfinitelv 
the exacting routine of metlical treatment 
The third and perhaps most im^xirtant 
fact IS that a certain surgical proccelurc 
which in one clmic will give brilliant results 
when cmplove^I for a certain Ivpt of ulcer 
will in another elmic when jarformerU in 


exact detail on the identical type of lesion 
give poor rtsuHs There arc probablj three 
reasons for this In the first place it is well 
recognized that the lendtncj to rceurrencc 
IS greater in the mcnlallv alert, highlv ntrv 
ous plivsicallv active person esjicciallj if 
he is Jewish than it is m the more plileg 
matic and unemotional person In the secou I 
place It Ins been shown bv alters of the 
Mavo Clinic that duodenal ulcer and its 
associated lesions especially gaslrilia differ 
111 proportion among different people an! in 
different countries Finallj, a certain per 
centage of recurrences mav bt due to failure 
on the part of the surgeon to realize the iin 
IMjrtancc of first eradicating all the ncces iblc 
foci of infection and then impressing force 
fuliv on the patient the vital importance of 
adhering strjctlj to the postoperative treat 
ment, cspcciallv with respect to sccuriii" 
adequate ment al and phvsical rest to avoi 1 
ing dictarTTndiscrction5”’Sltth as overeating 
and alcoholic indulgence and to the avoid 
anceof an excessive use of tobacco 

Medical Treatment— The plnsician as 
sumes n definite rcsponsibibli m cnnng for 
these patients as the complications earrj « 
dccidtxl threat There is a medical morlalitj 
which must be considcrctl m tlie final anal 
vsis The cliolog) being unknown tlielrnt 
menl both medical and surgical must n I 
on accumulated experience Onct the dug 
iiosis Ins been established nudical treat 
ment should first be instituted 
The principles of metlical treatment arc 
llic cnnlication of foci of infection the se 
curing of mintal and phv sical relaxation the 
vstablidimcnt of gastric and duotlrnal rest 
and the neutralization of acidity Tins maj 
be secured bv rest in bed with frctdoin 
from worrj and lessening of nervous lensioti 
through use of sedatives During carlv treat 
menl feedings jn small amounts mat te 
given hourlv, and later the ndijumstratioii d 
small frc<[uent meals mav be inslilulwl The 
basis of Uic diet shoiil 1 be cream milk cgc 
and cereal gruels Aletbealion as well as tl c 
diet IS planned to keep the stomach fret froin 
ncitiity during a Iwilve-hotir ftciiinC periot* 
after which the stomach rests emptj 
nesium oxidt or calcium carlxinate dcj'cnu 
mg on the degree of constipation [re*eut 
mav lie given allcrnaltlv with small fr^ 
quent meals Oliv c oil is «oiiielirnrs «nd ente* 
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Tlie ncli\it> of tho tilcer is thccfvtd Iwlh 
iliiiienlh niiii bj rociilgtnoj,rams from time 
to time \Muu llie jnticnl rcsiinicshis usual 
life tbe citing of frtqucnl small mtiL is 
esstnlnl and tlie prohibition of tobacco and 
alcohol IS important It is well to remember 
that ihinng medical treatnunt complici 
lions mnj occur and that c\en when sjmp 
toms signs and roentgenologic studies uidi 
cate a cure recurrence ina\ follon 
Surgical Treatment — ^The surgicd treat 
mint for duodenal ulcer mas be classed as 
follows 

1 Impcralisc — life sasing 
a Perforation 

b Sesere continuing hemorrhage 


The object of ans form of surgical Ire it 
raent IS to seek to relics e pain to limit 
trauma (passage of rough food) to secure 
licllcr drainage to put the affected part at 
rest and to eliminate possible foci of infec 
lion elsewhere svliicli maj base a bearing 
The surgeon should neser begin the opera 
lion with n prctonceised idea as to what he 
will do IIl should be prepared to do any 
one of a doren different operations sshich 
iniv best suit llie mdisidunl case at hand 
There has been a tendency m recent years 
toward a more eafciistsc type of operation 
for eluodcnal ulcer Jfassisc resections of the 
stomach to riducethe acidity and the hyTicr 
secretion base bten recommended bv Con 



!ip 550 — D aprouimal e <kflr1 e* of curious cutnc opcral ons 1 Snlenor paslrxnl rosl n> U posleror 
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2 Urgent 

a Obstruction 
b Repeated licmorrliages 
5 Adsisablc — comfort bringing 

a Persistent pun (local peritonitis 
adhesions to oilier organs) 
b Unrelieved pvlonc spa in 
c Repeated failure of medical treat 
mint 

d ^Mlln second irv to other foci 
(gallbladder appcmliN etc) 

4 Rcconiniendcd 

a Unwillmgnc s or inability of pi 
tients to earr\ out necessary 
medical rtgmie 


ncll AjUmger anti ^^angcllstecn This is a 
swing to the therapv advocated years ago 
by I uropean clinics and a minority group 
of American surgeons rncdcll and his col 
leagues have shown that a permanent redtic 
lion of tho free hydrochloric acid m fasting 
contents followed in 75 per cent of the eases 
III which half or more of the stomach had 
been removed including the pylorus and 
antrum If it is ailmitlcd that continuous 
acid secretion removes the defensive ntu 
traliztng mechanism the operation seem', 
logical 

Diagrammatic representations of various 
technical procedures which can be emplovrd 
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ire gi\en m figure 550 In recent \eirs there 
has been a trend awaj from the operation 
of posterior gistroenteroatomj This has 
been due in part to recurring troubles which 
ha%c arisen ten to twenty ^cars after the 
operation Ne\ertheless there are occasions 
when this operation i<< the most 'ample and 
most effectue one available If the ulcera 
tion IS acutelv inflammatorv and adherent 
so that mobilization is dangerous this sim 
pie by passmg tvpe of operation is effective 
It IS also excellent when there is obstruction 
A more direct attack on the ulcer has been 
advocated by come surgeons Local excision 
with various tj^pes of pvloropiasty while 
cceminglv resting on good phvsiologic pnn 
ciples has not been successful as a form 
of thcrapv The tendency to radical partial 
gastrectomy for simple duodena! ulceration 
has had a recent vogue It is now the opera 
tion of choice for duodenal ulceration when 
operation is indicated The results to date 
seem to show that the mortality is no higher 
in good hands The patients have been able 
to be levs cautious as to diet, with little evi 
dence of upset At the present tune there is 
no ideal operation for duodenal ulcer re- 
vection of the stomach being a formidable 
procedure at best 

After the operation the patient should 
eliminate from his life those factors which 
may bring about a recurrent ulcer or the 
reactivity of an old one If the postoperative 
principles of adequate mental and physical 
rest small frequent meals avoidance of the 
lice of alcohol and tobacco and adherence to 
a 'sensible diet are not followed recurrence 
may appear in spite of the type of opera 
tive procedure performed Occasionally also 
in spite of an mlelligent choice of operative 
procedure and strict postoperative precau 
lions the ulcer mav recur 

In estimating the end results of anv treat 
ment it is well to remember the natural his 
tory of duodenal ulcer This condition is sub 
jeet to (lucluation in symptoms There mar 
be periods of complete remission It is also 
well to bear in mind that a patient who has 
had one ulcer is always a possible candidate 
for another 

John J Mortox 
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XXVIII THE SMALL AND LARGE INTESTINE 


ANOaiALIES OF THE SMALL 
INTESTINE 

ATRESIA AND STENOSIS OF THE 
INTESTINE 

Definition Etiology and Pathology — 
Atresia of the intestine is a complete lick of 
intestinal continuity stenosis is a narrow 
ing of the intestine Congenital atresia and 
stenosis of the small intestine are the result 


meat during the solid stage (Fig 551) The 
cause of such arrests m development is still 
a matter of surmise Stenosis of the intestine 
represents an arrest of growth in a slightly 
later stage of development namclj the stage 
of vacuolization and is manifested by a sep 
turn across the bowel with a small perfora 
lion m It (Fig SS'’) Such atresias and steno 
SIS may occur at any point in the small 
intestine but are most commonly found in 



of an arrest in the development of the cm 
brvo at an earlj stage Prior to the fifth 
Week of fetal life the intestine has acquired 
a lumen lined with epithelium Between the 
fifth and twelfth weeks the intestinal lumen 
becomes obhlcrilcd by epithelial conercs 
cence and changed into a solid cord By the 
twelfth week tlic solid cord has become vacii 
oJized the vacuoles have coiIe«ccd and the 
intestinal lumen has become reestablished 
Atresia is the result of an arrest in develop- 


tl e ileum nevt m the duodenum and next 
m the jejunum fortunately they arc scl 
dom multiple The bowel above the obslruc 
tion becomes dilated and Uiat below re 
mains collap ctl In the patient with ntrtsii 
tl t bowel 1 clow the obstruction appears like 
a small hard cord though on examination 
it IS found to contain nil the normal ele- 
ments including a Juintn This lumen how 
ever max be onlv large enough to admit a 
•LftJJ JAMA JOl 
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small probe In cases of stenosis llie bowel 
below the point of obstruction is not as 
small as in the cases of atre«ia 
Symptomatology — In the newborn in 
fant the sjmptoms of atresia and stenosis 
are pain restlessness aomitmg and lack of 
passage of normal meconium On examina 
tion abdominal distention aisible penstal 
SIS or coils of intestine and es idence of shock 
and dehydration are apparent Exceptions 
to these usual findings maj be noted in in 
stances in winch the obstruction is m the 
duodenum In such cases the aomiting may 



Fig — nocnlEcnogram of a patent ^jth atresia 
ot the duodenum vhicli shows clenrljr tl « po nt of oh- 
slructioD without the administral on of banum * 

be sufiicientlj efTectne so that the stomach 
and duodenum arc thoroughly emptied and 
consequently no abdominal distention or 
peristalsis is seen A roentgenogram taken 
without the administration of barium is of 
\alue in confirming the diagnosis The point 
of obstruction may be clearly outlined by 
the air in the dilated loop of intestine abo>e 
it The administration of barium in a sua 
peeled case of atresia is contraindicated as 
it will block the small lumen of the intestine 
below the obstruction after an anastomosis 
lias been performed and thus prevent recov 
•Ladd JAMA, fOf 


er\ Another aid in confirming the diagnosis 
IS the failure to find ans keratinized cells m 
the stools (Farber) 

Treatment — hen the diagnosis of con 
genital obstruction has been made the pa 
lient IS prepared for operation by the paren 
tera! administration of fluids to counteract 
dehydration and ketosis For patients with 
duodenal obstruction a duodenojejunos- 
tomy is the operation of choice A gaslrojcj 
unostomy may be performed in ca<!c the 
duodenal anastomosis is technically too dif 
ficult but the gastric operation js not so 
satisfactory In patients with atresia lower 
down in the small intestine a lateral anas 
tomosis should be performed by the special 
technic recommended by Ladd or that rec- 
ommended by Webb and Vi angcnsleen 
The a/ier-care is important and consists in 
maintaining the fluid requirements of the 
infant by administering glucose and «alinc 
solution parenterally, giMng water and 
breast milk bv mouth and aiding the dih 
lion of the contracted bowel by means of 
saline enemas 

Prognosis. — Frazer in his book Surgery 
o/ Childhood states The prospect of rcco\ 
cry is exceedingly small improiwl 

technic and particularK walh impro\ed pre- 
operaliae and postoperative care in well 
equipped childrens hospitals the prognosis 
IS much more favorable than it was a few 
years ago In the Children s Hospital m Bos 
ton 09 patients with atresia and stenosis of 
the small intestine ha\e been operated on 
with 29 recoveries 

MALROTATIOX AND NON ROTATIOV OF 
THE INTESTINE 

Incomplete rotation nialrolation and non 
rotation are terms used to describe %anous 
abnormal abdominal conditions which arc 
the result of arrest m fetal dei elopiiicnt diir 
mg or after the return of the mid gut from 
the umbilical cord to the abdominal caMt\ 
For an understanding of the conditions not 
for their successful treatment it is ncccssar' 
to review some of the embryologic even s 
which take place between the fftb and ten 

weeks of fetal life At approximately the fif i 

week of fetal life tht abdominal vi-ccra 
grow mucli more rapidlv than the abdomina 
Cavils with the result that there is 
ficicnt room within the cavity to accommo- 
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elite Uic orgm-? uliicli nrc destined to be 
lociteel there Nilure nicets this situation by 
tcmponnly transferring the mid gut t e 
that portion of the intestine supplied b\ the 
superior mesenteric irltrj into the base of 
the umbilical cord In other words a tempo 
rirv normal cmplnlocelc occurs which lasts 
from the fifth to the twelfth week of fetal 
life During this period the rate of growth 
of the abdomiiinl ci\itj is 'iccelentecl so 
that bj the tenth week it has acquired siif 
ficient size to rcaccommodatc its organs Tlie 
return of the mid gut to the abdomen takes 
phcc in a particular wa\ The prcartenal 
segment or that portion of the intestine ex 
tending from the duodenum to the vitelline 
duct returns first and passes from right to 
left behind Uie arterj The postarterml seg 
meat or that portion of the mid gut from 
the Mtclhneduct to the middle of the trans 
verse colon returns next and passes from 
left to right in front of the superior mesen 
term arterj The next stage of deselopmcnt 
consists m the descent of the cccum to the 
right lo^^e^ quadnnt and the fusion of the 
vi«cerol and parietal penlonciim to give the 
mesenterj of the small intestine its oblique 
attachment to the posterior abdominal wall 
and the cccum and a«cending colon their 
stabilizing attachment to the right side An 
arrest in development mav lake place at al 
most anj stage of this process (Eig 55S) 
Thus the cecum mav remain on the left side 
or under the ensiform or in the neighbor 
hood of the gallbladder These faullv posi 
lions may not of ihemscUcs be important or 
disturbing to the normal function of the 
bowel It IS onlv when there is a faulty po 
sition that pressure on one part or another 
of the bowel is hkclj to develop <Obstruc 
tion occurs and the condition becomes of 
importance necessilatmg relief bv surgical 
intervention In instances in which the de 
velopmcnt has been arrested before the pa 
rielal and visceral peritoneum were fused 
the mill ^ut remains attached to the po> 
tenor abdominal wall bv onl^ a very small 
area at the origin of the superior mesenteric 
arter> Under these circumstances a voivu 
lus of the mid gut is particularly liable to 
develop The twisting of the mid gut on it 
self with the origin of the superior mesen 
tone artery as a pivot is more likely to lake 
place m a clockwise direction and may go 


through an arc of 3G0 degrees or more Of 
course the more it twists the more complete 
IS the obstruction and the greater the inter 
fercncc with the blood supply of the bowel 
Symptomatology —The symptoms of tin 
conditions found resulting from faulty rota 
tion or volvulus of the mid gut are those of 
intestinal obstruction namely vomiting 
pain restlessness and evidence of shock and 
dehydration These svmjitoms miy appear 
soon after birth or in contrast to congenital 
atresia and stenosis may not appear for 
months or even years and mav be intermit 
lent in character and of v amble scvcritv 



F B 5V3 —Drawing si ow ng the obstruction and d la 
tation of the duodenum caused by the mesenlenc 
nlUcbmeot of no unrotated and undescended cccum* 


On examination aldominal distention and 
visible peristalsis are noted It is to be re- 
membered however that the obstruction 
takes place most commonly in the diiode 
nura so that tl e distention is less marked 
than in other forms of intestinal obstruc 
tion lower down in the intestine If the pa 
lient IS not too acutely ill a barium enema 
with roentgen examination mav be used to 
confirm the diagnosis In the still less severe 
cases a barium meal and series of roentgen 
examinations may vicld useful information 

Treatment — ^The treatment of thc-'e con 
ditiODS is surgical The operation mav be 
one of the most confusing of abdominal op- 
erations and cannot be siicce<5sfull> carried 
out unless the embryologic development is 

•ladd Pcnns>IvaD ft M J 
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tept in mind and operation ts performed with 
a view to restoring norma! physiologic 
function regardless of normal anatomical 
relations Acidosis and delndration are re 
lie\ed preopcratuely In i case vithoul \ol 
^ulus the obstructed point is identified by 
the distended bowel abo^e and the collapsed 
bowel below it Suitable measures are taken 
to relieve the obstruction In a ca'^e of \ol 
vulus of the mid gut the whole mid gut 
must be delivered out of the wound m order 
to ascertain the direction of the twist The 
volvulus IS then untwisted until no inter 
ference with circulation is apparent The 
duodenum is then exposed in its entirety to 
insure free function and reduce the chances 
of recurrence The cecum is usually placed 
in the left upper quadrant 

Prognosis — In the Boston Childrens 
Hospital there were G8 patients who had the 
type of operation advocated by Ladd 58 
recovered a mortality of 14 per cent Twelve 
had other tvpes of operations none recov 
cred a mortality of 100 per cent Gangrene 
of the bowel and other complications were 
factors in the mortality in the<e cases 

MECKEL S DI\'ERTICULUM 
DeHnition^Thc vitellointestinal duct is 
the communication between the mid gut and 
the yolk «ac during the first few yyecks of 
fetal life Persistence of this duct or parts 
of it m postnatal life yvas first de«cnbe<l by 
Meckel m 1S15 since which time it has been 
know n as Meckel s div crticulum Meckel s 
dnerticulum arises from the free or anti 
mesenteric portion of the ileum about 20 
inches abo\e the ileocecal yahe The per 
sistence of this duct is estimated to occur m 
from 2 to 4 per cent of infants 
P^\ho}og} — 'Though a ‘McckeJs dner 
ticulum may be present tliroughout life 
without causing symptoms it is subject to 
a wide variety of pathologic changes and 
must always be considered a potential 
source of danger (1) It may remain at 
Inched to the umbilicus with a patent open 
mg Or intestinal fistula (2) it may remain 
attached to the umbilicus willioiit a patent 
opening (3) it may become detached from 
the Umbilicus and hang loose in the abdom 
inal Cavity or its tip may become attacheil 
to some other point in the peritoneal cavity 
and Cause intestinal obstruction (4) it mav 


become the site of acute inflammation or 
diyerticulilis (o) in many instances it con 
lams aberrant gastric mucosa and is prone 
to show ulceration yvilh hemorrhage or per 
foration and (0) m some instances it my arts 
itself into the lumen of the ilcum and acts ns 
the advancing point of an intussusception 
Symptoms — The symptoms caused by 
Aleckels diverticulum are variable accord 
ing to the tvpe of developmental error and 
the pathologic conditions arising from it The 
patent opening at the umbilicus gives the 
mconveniencc and annovance of any fecal 
fistula with the difficulty of taking care of 
the fecal discharge and the irritation or di 
gestion. of the iutroundmg skm The diver 
ticulum which remains attached to the urn 
bilicus may give intcrnuttcnt abdominal 
pain of rather mild character referred to the 
umbilicus or more severe pain associated 
with Vomiting abdominal distention niid 
visible peristalsis m short the signs and 
svraptoms of intestinal obstruction The di 
verticulum which is not attached to the uni 
bilicus mav become adherent to almost anv 
point in tlic abdominal cavity across a loop 
of intestine and cause intestinal ob tniction 
TMien a Meckel s diverticulum ts the site of 
acute inflammation the signs and symp- 
toms are similar to those of acute appmdi 
citis and tins erroneous diagno is is fre 
quently made The importance of hemor 
rbage from the bowel as a symptom of 
Meckel s diverticulum must be cmphn'ircd 
It occurred in ov cr CO per cent of a scrie» < f 
cases reported bv Htid'on from the Cliil 
dren s Hospital of Boston and attention ba 
been Called to this important svmptom b\ 
Mason and Graham and other# In instance 
in vrhich*the ulceration perforate" the s c"' 
arc Iho e of pcntonttis frcqiienlh precrdcil 
bv a historv of blood in the stooK If a 
Meckel s diverticulum is inverted into the 
lumen of the intestine cau«ing intus"u cep- 
tion tilt svmptoms and signs arc of cour<c 
those of inlussu"ceplion 
Treatment — ^The treatment of Meckel s 
diverticulum is surgical and aimed at relic' 
ing the vonctv of conditions which it cau«e< 
Thus if peritonitis exists the pentonea 
cavity should be drained if intestinal o 
struclion is | re«tiit it must be rehcveil an 
when intussusception is found that must xj 
reduced All the operative procedures en ai 
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rcmo\nf of the Meckel s di\crtic\iluni 
This should be done «ith a trans\crsc m 
cision m the ileum at the base of the dner 
ticulum and the incision seiied up trans 
\erselj so as not to obstruct the lumen of 
the ileum There is alnajs a temptation to 
remo\e a di%erticulum as one «ould an np 
pendix bj a tie at its base and nucrsion of 
its stump a\ith a purse string suture This 
procedure should be condemned because of 
the probabiht 3 that intestinal obstruction 
will result 

Prognosis — ^The results of operative re 
hef of the conditions caused bj Meckel s di 
verticulum have not been as satisfactory as 
sboiAd be Tiu6son reports lb iieatVis m 
a senes of 4o cases from the Childrens IIos 
pital of Boston Becognition of the condi 
tion and earlier diagnosis with appropriate 
surgical relief should reduce this mortality 
appreciably 

DUPLICATIONS OF THE AHJtFNTARY 
TRACT 

Definition, Etiology and Pathology — 
The term duplications of the alimentary 
tract IS used in the hope of simplifying the 
nomenclature and because it more accurately 
describes the condition found Some of the 
terms tint have been employed are mesen 
tcnc cyst enteric evst enterogenous cyst 
diverticulum giant diverticulum ileum du 
plex jejunum duplex and unusual Meckel s 
diverticulum All these names arc used to 
describe the same condition and none of 
them IS as accurately descriptive as the 
term duphcition In the last fifteen years 
m\ colleagues and I have had twenty six 
patients with duplications m various parts 
of the alimentary tract The ileum is the 
most frequent place for duplication to oc 
cur but the condition has been found in the 
jejunum duodenum stomach mediastinum 
and longue 

Grosslv the cysts arc variable m size but 
quite uniform in structure A section 
through the wall will show a serous layer, a 
muscular lavcr aud a laver of mucous mcm 
brane as in the alimentary tract The mu 
cons membrane may he hke thid of tite 
colon the stomach the duodenum or the 
ileum The contents of the evst nnv be mu 
cold fluid sometimes chocolate colored and 
sometimes almost colorless In some instances 
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the fluid is sterile but it mav contain pus. 
cells or colon bacilli I lie chemical content of 
the fluid has been found similar to tlie sue 
cus enlencus found m an isolated loop of 
bowel 

Symptomatology — The svmptoms vary 
according to tlie size and the situation of the 
malformation ^\hen the cyst is in the chest. 
It causes coughing cyanosis or dvspnea If 
it IS in the abdomen there is pain andsjmp 
toms of acute or chronic intestinal obstruc 
lion are evident Hemorrhage from a peptic 
ulcer of the lining of the duplication m ly 
take place and ma\ be sufficiently profuse 
to be alarming or fatal Perforation with at 
\t?trtivng -j/t-iAwATs Vios nVsti xf[sisanx‘ii h cur 
rect piuopcrative diagnosis is seldom made 
It may be difficult to differentiate between 
Meckel s diverticulum mtussu'ception an 
omental cyst and intestinal obstruction re 
suiting from other causes 

In all our cases m which duplication oc 
curred in the abdomen vomiting was a 
prominent svTUptom Mild pain or abdom 
ion! discomfort was present in all and under 
nourishment or feeding d fiiciiltics were usu 
ally a part of the picture Most of these 
patients had been treated as feeding prob 
Icms 

The blood found m the stools mav come 
from a peptic ulcer next to misplaced gastric 
mucosa m the lining of the duplication or 
from congestion of the intestine bv pressure 
of the cyst The tumor may usuallv be felt 
and is likely to be rather more mobile than 
tumors of other origin Roeiilgen cxamina 
tion of the abdomen is sometimes helpful but 
often IS not In one instance it showed free 
air m the peritoneal cavitv denoting per 
foration and in one instance it showed pres 
sure OD the stomach and on the colon It mav 
domonstralt. pirtnl obstruction winch of 
course can be diagnosed by other means 
also 

1 rom our experience duplication of the 
alimentary tract should be suspected in a 
child suffering from svmptoms of partial in 
lestiinl obstruction in whom a frcelv mov 
able tumor may be felt It should be siis 
peeled aiio when biood ;? found in the 
stoola when tlie symptoms arc less acute 
than those of mlussusctption and when the 
tumor IS larger linn one would expect in a 
case of Meckel s diverticulum 
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Treatment — ^Ihc Imlmcnl of this con 
djlion )s of course '*ur^jcal and on account 
of the dinger of obstruction perfomlion or 
hemorrhige the opcrilion should not be un 
duU delajed 1 he operilne technic is of im 
porlnncc and iisuill\ iniohcs resection of 
the loop of the bowel to which the c\sl is 
attached It is a temptation for the surgeon 
who meets one of thc'ie cases for the first 
time to attempt to dissect the duplication 
nwaj from the normal bowel It is unw i«e to 
do this except in the rare case in winch the 
duplication is detached from the normal 
bowel md lias a mesentery of its own In 
the usual case the blood supph of the dnpb 
cation and (he blood suppis of the bo«cf to 
which it IS attached are the same and if 
one dissects the duplication the blood «upplj 
of the bowel is dcatro\cd \nothcr reason it 
IS unwise or indeed impossible to dissect the 
diiplicalJon from the norma! bowel is that 
there IS no line of cleii age betw cen the two 
The partition between them consists of two 
lasers of mucous membrane with the mu«clc 
lasers bctsscen and it is almost impossible 
to separate them without perforating the 
lumen of one or both 
Prognosis — If operation is undortahen 
prior to the occurrence of infection perfora 
lion or scscrc hemorrhage the risk is not 
great and the results are gralifsmg 
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The apparent freedom of the small bowd 
from disease is remarkable It is seldom ma! 
formctl and seldom the site of tumors It? 
two outstanding infections tubcrculo is -md 
Is-phoid arc nowadays rare Obstruction is 
the chief disorder to which it is subject 
Apart from this disturbances of its function 
arc assumed to be infrequent at least their 
presence is seldom considered in the differ 
cntial diagnosis of abdominal disease It is 
possible howeser that disfunction of Iht 
small bowel causes more trouble than has 
been ascribed to it Jt voiitd seem unbkcli 
that an organ which performs so Mlal and 
complicated a function as digestion and ab 
sorption of food should be the «cat of little 
or no trouble There is reason to suspect that 
Its disorders ore often the cause of s^mp 
toms crroncou«l\ nltribuled to cholccsslilis 
chronic appendicitis nersous indigestion 
etc and that grasc disturbances of mclab 
olism arc caused by its failure to absorb 
Mtamins or other essential substances from 
food The recent literature shows a growing 
interest m this subject The Icchn/cofroe/it 
gcnologic examination of the small intestine 
has reccntlj been greatlj improAcd b\ the 
use of injections of contrast media through 
the Aldler Abbott lube This permits dem 
onslraiion of tumors and other lesions which 
licrcloforc could be di3co\cr«l oiilj at op- 
eration or aulopsi Roentgenologists can 
now recognize with ea«e a characteristic 
dasfunclion of the small intestine due to 
lack of the Mtamin IJ complex which ma' 
be noted with sprue celiac di«case or slates 
of inadequate nutrition Recognition of tlis 
condition is of great importance m the prep 
aralioti of patients for operation and in U e 
poslopcratne care of patients who are un 
able to lake an adequate diet The x ra' 
picture shows li\pomolilit> of the <mall m 
Icsline witli puddling of the baniim con 
Uni and irregular ■'t^.ment ilton of it Camit- 
IcII* I as rtctnlli ri'icwed tins «h! j -ct 

NON SITCIFIC INrt.mON«5 
I rom the time the infant becins to Ink 
fodl the «ma!l intestine contains bictena 
The firms prc«tnt are few in tie nur' nr 
infant liul htcome more when a 
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gencril did is tikcn Ycnrs ^^.0 TIir\<.\ 
Cusliini? showed that iii Iho nsUni* slnto Ihc 
duodenum is practicnllj sterile and that the 
mmilicr of bactcri i increases from duodenum 
to ilcocccil \aKc where it is aerj great It 
IS doubtful if the normal bacterial mhabi 
tanls of tlie luiinm intestine aid digestion 
thoi^h bacteria in the iiitestinos of her 
buora do so b\ brcnhing down cellulose 
Furthermore it is doulitful if bacteria in the 
human intcstme do harm cxcipl when the 
Iwwcl has been injured in some was Injurs 
fo the bowel followed bj infection maj be 
caused l)\ (1) debilitating ssslemic disease 
(9) nchlorhsdria gastrica or gastroenter 
osfomj— coniftbons u/nc/i ca»«e too npiJ 
inipljing of the slomncb (3) intestinal ob 
slrucUon, whicb produces anemia of the 
bowel b> oscrdistcnljon or by interference 
with its mcscnltric circulation and (4) 
parasites which penetrate the mucosa. 

NormalK the food passes through the 
small bowel «o rapidls that it is difnctill lo 
bclic\c that bacterial action in the intestinal 
contents can be aerv great until the food 
enters the large intestine Some pediatricians 
has e CTprcssed the s icw that bacteria m the 
small bowel mas produce a serious n«ccnd 
mg infection of the duodenum and stomach 
of a child in whom achlorhsdrin has de\cl 
opctl because of some sjstcnuc disease It is 
possible that the diarrhea winch often fol 
lows in a das or two the relief of an mtes 
liml obstruction is due to an infection of the 
'iiiaJ] bowW Infection of the small bowel 
can cause diarrhea bs interfering with the 
proper digestion and absorption of food the 
result being lint undigested food is poured 
into tile large bowel 

Mesenteric ljmphadeniti«i is best con 
sidercd under the heading of non specific in 
fections of the small bowel The most com 
mon pithologic finding at Inparoloinj is 
enlargement of the mesenteric Ijmph glands 
Ifimdrcds of these ringing from the size of 
a large almond to that of a gram of wheat 
sago like in nppeannee mas be seen stud 
ding the entire nlc'5cnlcr^ of the small bowel 
Mesenteric Ij mplndcmtis is always associ 
alcd with enlargement of the rolropcntoneal 
glands The writer m common with others 
lias subjected great numbers of these glands 
lo microscopic examination and has found 
almost always simple hsperplasia without 
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esulence of tuberculosis Mesenteric Ivm 
phadenitis is most common m joung patients 
but IS not uncommon m patients of anv age 
It IS most marked m the glands of the lower 
ileum It IS often the onlj esidince of mtn 
abeloininnl disease found at cxplorators 
lapnrotoms It is noteworthj that no ob 
strsable abnormalils of the intestine usunlK 
accompames it 

The etiology of non tuberculous mc>entcrjc 
hmpliadcnili!. is unknown Infctljon of the 
intestine and the presence of intestinal para 
Sites hase been suggested as causes hut no 
CMdcnce of the presence of either can be 
found in the vast majonU of cases It is bs 
no means certain l/nt the fxwpbttic hsper 
plasia IS due to infection at all the glaiuL 
ha^cn!Ino^t alwajs been found lo be sterile 
It IS possible that the most common cause 
IS the absorption of incompletelv or improp 
crl\ digested protein material from the 
bowel It is a common observation that in 
jcctions of foreign proteins can cause on 
Ian;cmcnt of l>mph glands Infection liow 
ever IS the cause in some casts because 
suppuration of the glands has been observed 
Certain authorities have attributed mcscn 
tone lymphadenitis to appendicitis The ex 
pencnce of the WTiter supports Hit idea that 
appendicitis is the most serious and most 
common complication of mesenteric lym 
phadenitis If this is true then both would 
seem lo be due to the same cause namely 
something which stimulates hjpcrplnsia of 
the iyniphoid tissue There is a large quan 
lily of lymphoid tissue m the submucous 
coat of the appendix Hyperplasia of tins 
tissue will block the lumen of the appendix 
therein causing its distention and mterfer 
eucc with its blood supply 

The clinical ^ymptomt said to be associ 
at«I with mesenteric lymphadenitis arc (I) 
pain usuallv m the right iliac fossa (2) 
more or less generalized abdominal tender 
ness on pressure but without irtnsclc spasm 
(the area of maximal tenderness is often m 
the right iliac fossa), (S) occasional fever, 
usually of from 1® to 2® F, (4) modcrali 
leukocvlosis (5) flatulence (0) dysptjisii 
(7) and general malaise and nervous insln 
bililv It IS obv lous that these symptoms nr< 
liable to be interpreted as clue fo ajipejidi 
citis nervous indigestion hypcncidilv cho 
Iccystitis etc The differential diagnosis from 
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Hiilncult Appindicilis c-iiinol l)e made The 
oidlook IS favonldc Tins subject i» worths 
of fiirllitr clinical and cxpcrimcnlal siud^ * 

SPECiriC INFFCTIONS 

Under tins Itcadms arc included (a) 
tsplioid feser (b) tuberculosis and (c) 
region d iltitis 

Regional ileilis presents a definite path- 
ologic picture but is of unknosni cliolom 
The writer has been unable to find a rcjiorl 
of priniars aclinonucosis of the small inlcs 
tine Ssplnlis otcurs rarch in the jejunum of 
infants and also rarclj at the ileocecal \alvc 
in adults Asiatic cholera bacillars d\sen 
ters and amebic dssenterj (nhicli mav in- 
s ol\ e the terminal ileum) are not \\ ithin the 
scope of this discussion 

Tjphoid fescr affects the Ijmphatic fol 
liclcs of the intestine lor this reason the 
lesions occur chiefh in the ileum and arc 
most numerous near the ileocecal \a!\t The 
follichs become swollen carl> m the course 
of lliL disease The surgeon can casih recog 
nire the presence of the enlarged Eevers 
patches b\ the ele% atcil and lu pcrcmic areas 
Hies produce on the peritoneal surface of 
the bo«el Thes mav undergo either rc«ohi 
tion or necrosis and sloughing In the latter 
case ulcers result which arc o\oh! or irrtgii 
lar m shape liasing their long axe> pimtici 
to the long ntis of the bowel and liaeing the 
suhmucosa the mu<ciilaris or even the per 
itoneum as a b^^e It is the «loUp,hmg of 
Pever’s patches v>hiLh causes the •‘urgical 
comphcatinns of tvplioul fever — hemorrhage 
and pirforalion Hotli occur at the time of 
stpantion of the sloughs usinllv in the 
third week of tlic disease 

Till diagnosis of perforation of the Ixivvcl 
dm to lv(hnid fiver depends chicflv on the 
oceurrciite of a sudden shirp abdominal 
pain usitnllv III the lower part of the alKlo 
nun and to the right of the midline lias 
IS followid bv tcndiriiess on pressure and 
mu'clt “pasm The pitienl al o shows signs 
of shock with an incria«c in the pulse rate 
and a drop in Icnijicralurc Vomiting mas 
or mav not Ik pri-Miit loiter the signs of 
genera! pintoniti'. appear This pictiin mas 
be ob curid or nbsiiit in a profoundlv tovic 
pitunt rtrliap> till mo-*! ini|K)rtanl rule to 
observe III making the diagnosis is to irafcA 
rtrry pnUeut xtith tx/pfiaid frxrr constantly 


and carejnlhj jor msptcious ahdomtnal aymp 
ioms Eabnrntorv tests arc of but little help 
In doubtful cases it is safer to operate al 
once linn to vvorrv loo long over the ding 
nosis These patients endure operation rc- 
markablv well and hparotomv semis to 
CTtrl n cunlivt effect on the disease 

Tvphoid fever has become 'o rare that the 
present generation of surgeouis has had hut 
little experience in treating its comphea 
lions At the Indiana Uiinersilv Hospitals 
from 1014 to 10*11 m 70 518 admissions 
there were 223 cases of Ijphoid fever and 
2 eases of perforation of the bowel due to 
tvphoid fever 

0|ienlion to be cfTeclivc must be per 
formed carlv Pilhcr local or general nni< 
ihesm is iiscil and a low short right reclu 
incision IS made \!I fret intestinal cnntenl> 
arc carcfiillv rcmovcxl b\ aspiration The 
terminal ileum is explored for the perfon 
lion which will u«uall> be found williin a 
few feel of the ileocecal valve If it is «msll 
il mav be closed with fine silk If il is large 
or if numerous ulcers on the point of i>cr 
foralion arc found it is best to re«cct the 
entire piece of involved ileum and bring the 
ends of bowel out as n gun barrel cnltro< 
toinv Surgeons of the past generation cm 
phasizc the poor hcahiig of vrounds in tv 
phoid patients Thev observed that tin 
wound would ninnin for davs vvithotit 
showing nnv signs of granulation It is known 
now that tins trouble was due to avilarnino- 
SIS and the starvation treatment It should 
not occur in the patient treated according to 
miHlirn methods 

hitcsttnal hemorrhage i» tt/phoid frier i 
also due to sloughing of Pever s patclies an 1 
usuallv occurs in the third week The svinp- 
toms are those of internal heniorrhng*' — 
rather sudden pallor necilcratioii rf thr 
pulse rate a fall in the tempcraturi rtvllt-' 
nc''^ followiil hv torpor and with larp.i an 1 
sudden loss of blood air hunger ‘sKincr or 
Inter Hood appears in the stools Tlic «'id 
dm pain characlcnslic of iwaforalim i< al 
'101 though It mav he 'imulatetl bv Ifie* 
mus Perforation ninv neeompanv htniof 
rliage It should he mcnlioncil tint tl trevriU 
lie no immeilnli rlnngi in the Hood roiiiit 
or himogloliin value . 

Treatment consists of (1) withdrawal ef 
all food bv mouth (2) inlravrt.oiJ« ftdiim 
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istrition of silt sohitmn ^^d gJucosc in 
qunntities sufficient to meet the phjsioloijic 
needs of the patient (it is doubtful if this 
will increase or reaclnate the hemorrhage if 
tare is used) and (3) blood transfusion if 
the lo«s of blood has been great Morphine 
ma\ be neeee«arv to control restle^snc'sS but 
should be u«td with caution because of the 
danger of masking samploms 

Tuberculosis — ^Tuberculosis maa inaadc 
the walls of the small bowel from its pento 
neal or from its mucosal surface In tuber 
culous peritonitis the infection mat penc 
trate to the lumen of the intestine or it mat 
so weaken the bowel wall that it easilv rup 
tures when adhesions are being freed at op- 
tntion ^Mien the infection attacks the 
mucosa It localizes as does ttphoid fever in 
the Ivmph follicles Unlike tv^ihoid however 
it usuallv produces fibrosis of the surround 
ing tissues and of tlie Iviuphatic vessels 
draining the ulcers Since these aessels cn 
circle the bowel their contraction as a result 
of fibrosis causes a narrow constriction of the 
bowel ns tliough a cord were tied around it 
Multiple constrictions of this kind make the 
intestine resemble a string of sausages 

The diagnosis of the nuioosal form of in 
tcstinal tubcruilosis is casv to make if the 
condition complicates pulmonarv tubcrculo 
sis It sometimes occurs when pulmonarj 
lesions are apparentlj inacti'e or absent 
Fever diarrhea with i little blood m the 
stools loss of weight and in advanced cases 
signs of obstruction should lead to careful 
examination of the stools and roentgen cx 
ammation of the intestine In the absence of 
perforition or of obstniclion the treatment 
IS medical Patients in whom obstruction de- 
velops have the disease in the drv or 
sclerotic form Excellent results are obtained 
from resection of the involved portion of 
bowel 

Regional Ileitis — Crohn Ginzburg ind 
Oppcuheimer^ ■* m 103® first called atlen 
tiou to regional ilcitis as a clinical cnlilj 
Thev described it as a granulomatous in 
fiammation of unlnown etiolog} involving 
the terminal part of the ileum It is charac 
tcrized morpliologicallv bv thickening of the 
bowel wall bj ulceration of the miicosi 
and in some cases l>\ perforation of the 
bowel or the formation of fistulas into con 
liguous loops of intestine Clinically it is 


characterized m general bv abdominal pain 
fever diarrhea anorexia loss of weight and 
strength and vomiting and somolimcs bv 
obstruction sometimes bj peritonitis due to 
perforation itid always by a thronic course 
It IS not alwavs cured bv resection of the 
involved segment of bowel ^^hen it is 
complicated bv fistula or ob trnction a pil 
Iialive operation should be doni before re- 
section IS undertaken bpontautoiis cure 
occurs m somi- entes Brown Bargcn and 
Weber report 18 cases of re lonal enteritis 
Thev state that the disease mav attack the 
jejunum the ileum or the proximal portion 
of the colon Though the literature on re 
gional ileitis is now extensive the etiologv 
IS still unknown 

TUMORS OF THE S’^IALL INTESTIVE 
A liemjn tumors of llic small intestine 
are vcr\ rare but of rather numerous van 
dies Lipoma mjoma adenoma adenomj 
oma fibroma ani.ioma pancreatic rests 
cjsls and various kinds of poljpi have been 
observed Thc> maj grow into the lumen of 
the bowel or outward beneath the ponlo 
neum Thev often start an intussusctplion 
Certain of them e g angioma and nivoma 
maj cause great loss of blood Cohekv pam 
seems to be lie carliLst svmptom Blood 
maj be present in the stools The phvsical 
findings are those of partial or complete m 
teslinal obstruction A palpable mass may 
or mav not be present Roentgen exarnma 
lion with a barium mial if obstruction is 
not complete or bv means of a flat plate 
showing the intestinal gas patterns if it is 
complete is of value The diagnosis has usu 
alfv not been made before Japarotomj per 
formcxl to relieve obstruction Trtilmcnt is 
of course resection of the portion of bowel 
containing the tumor 

B Maltgnant tumors also are rare Thej 
are of three kinds (1) adenocarcinomas 
(2) carcinoid'! and ( J) sarcomas 
i Adenocarcinoma of tlu small intestine 
verj sehlom ansts in poljpi according to 
1* vving Its most common location is near the 
ampulla of \ ater There it causes jaundice 
the pancreatic form of diarrhea rapid cma 
ciation and in «ome case's sjmploms resem 
blmg ll 0 e of pvloric obstruction In the 
jejunum and ileum it causc^ progressive ob 
struction and anemia Rankm and Mavo” 
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report 55 cases ob«er% cd it the Mt\ o Ctinic 
The \ouiigest of the patitnls \>as thirlx tno 
the oldest sivtj nine The iNcrage agt was 
fortj seven and one half jears Tjpical find 
mgs on phjsical examination were \isible 
peristalsis loud horborsgmi and «omctimcs 
a palpable tumor The roentgenographic 
stud> was a \aluable aid to diagnosis The 
results of resection were almost totalh bad 
because of the earlj presence of melastases 
2 Carcinoid (sec section on Ganghoncu 
romas) — The name carcinoid has been gi\en 
to a remarkable tumor which maj dexelop 
anywhere in the mtesljnal tract but is found 
most often in the appenduc Its next most 
frequent site is the small intestine It has a 
distmctixe and easilj recognizable histologic 
appearance superficially resembling basal 
cell cancer Its cells contain granules which 
reduce a solution o' nmmoniacal sil\ er hence 
they are called argcnlafTin They stain with 
chromic acid and are therefore chromaffin 
Their histogenesis has been the subject of 
much study and dispute and there is still 
no general agreement about it among au 
Ihorities An endodcrmal a me<odGrmal and 
an ectodermal (neurogenic) origin have 
been attributed to them The subject is too 
complicated and technical to be discussed 
here Reference should be made to the pa 
per b\ Cooke’ for a complete presentation 
of the entire subject of carcinoid 
The following facts concerning the cim 
ical features of carcinoid of the ‘imall bowel 
arc of importance 

(1) The tumors are usually small sub 
mucosal nodules xclloxnsh or graxidi on 
section but thex may be annular growths 
which obstruct the bowel Thex are often 
multiple m origin 

(2) Their most common 'He m m the ter 
minal ilcum 

(3) About 20 per cent of carcinoids of 
the small bowel produce mctaslascs in the 
Ixmph glands and Iixcr Thex are therefore 
liable to be more malignant than carcinoids 
of the nppen hx xxhich do not metastasize 
1 txontl the regional Ixmph no<lcs 

(4) The axerage age incidence in the rc« 
portcel cases is aliout fiftx fixe xears The 
tumor IS si ghtlx more common m males 

(5) Though carcinoid is a rare tumor it 
should be consulcrexl as n possible cause of 
obstruction of the small Ixiwcl 


3 Sarcoma — L\ mphosarcoma is the most 
common form of sarcoma of the small bowel 
lhoii"h almost extrx known form of sar 
coma has been found there \l>out 200 cases 
Iiaxc been rcportwl to date It occurs at all 
ages of life having been ob erxed in a child 
of three years It is about twice as common 
in males as in females It has no charar 
tcnstic clinical picture though xxnters report 
certain fairix constant features namclx in 
tcstmal disturbance rapid loss of weight 
and rapid dexclopment of anemia Its prog 
rcss IS usuallx more rapid than that of can 
cer of the bowel Lx mphosarcoma is Jl« 
liable to cause obslniction because it« 
growth IS usuallx less fibrolie and less lia 
blc to inxolxc the entire circumfircnce of 
the bowel It is more liable to cause perfon 
lion of the bowel than is cancer It is •aid 
to be less liable to cause intestinal hemor 
rhage Metastasis is of course more wide- 
spread and earlier than in cancer The lii 
mor IS hkeix to become fixed to surrounding 
structures by adhesions 
The diagnosis has probably ucxer beer 
made with certamtx before operation or on 
topsy A careful roentgen sludv of the small 
bowel may rex cal the presence of some form 
of tumor of the bowel and i careful con 
sidcration of all the clinical data may lea ! 
to a diagnosis of sarcoma 
The prognosis of sarcoma of the inlestinr 
depends on the histologic character of tin 
tumor Cure of fibro«pir»Ile cell «arcoma I J 
been reported Unfortunately the oulloot 
for the form usuallx found lyanphoxareoma 
IS almost hopeless though roentgen themp' 
max gixe good immediate results 
The treatment is resection of the mxolvol 
piece of bowel and of a wide area of mc'fo 
terx followed after operation by deeprtxnl 
gen therapy 

W D Gathi 
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APPENDICITIS 

Definition — Acute appendicitis is essen 
tnify a bacterial infection imoUing the ap- 
pendix: a part or the whole of tthich mav 
be affected Appendicitis is common There 
are howe\er certain nomad Inbes m which 
the disease is rare The restraints placed on 
the proper escrci'e of bowel function in cn 
ilizcd life mav account for its greater fre 
quencj among certain peoples The samp 
toms of appendicitis are usually well defined 
and clearcut but there arc cases that are 
not casjJa diagnosed The commonness of 
the disease should offer an mcentiae to caerj 
phasician to possess thorough knoialedgc of 
il If he approaches each suspected case of 
appendicitis vith the purpose not mcrelv of 
making a diagnosis but also of committing 
himself to a prediction as to the location 
and exact pathologic condition of the ap 
pcndi\ appendicitis will prove to be a dis 
ease of unending interest 

Historical — \pp«idjc Ijs should b*ve been recog 
nted as a cl meal enlilj long before 18*50 when Reg 
said Filz of Boston trrogn ted it and aroused tl e 
professjoD lo tahe an active lntere<t in it. A centuiy 
ago atteni on had been drawn to the fact tl at innam 
mation occurs in lie appends Mcstiv er in 1~59 is 
cred ted with be ng tl e first to pubi sh such an obser 
vat on In Parbiason attributed a case of fatal 

penlonitis to a perforated append s Twelie >ears later 
Lonjer t liertoav described ® cases of pangrenoos ap- 
pend alls n wh ch tl ere was no coinci lent infiamina 
ton of the cecum A carefull thouchl-out paper was 
presented n 1B^“ by Meier based on 5 cases and le 
emphasized the probable frwjuency of the wind lion 
Melier is IteEcvetl to have b«n the first to tecopnze 
a case of append cit s during fife Unforlunaiely ha 
ronciuions were reiectet! bj the great aullonli of the 
das Dupijtren Th s famous surgeon allnbiled ab- 
scesscs and penloniUs ans ng in the ngl t « !e of Uie 
abd men lo inflainmat on of the cec itn wh ch he 
calle 1 pcnts'pl 1 Us Kronlen in 1884 was tie first 
surgeon to recogn ze a case of penlomtis d «• lo per 
loralion ot the api>cndix and to remose lh» organ 


Anatomy — ^The length of the aermiform 
appendix maj aara from 3 to SO cm and 
the thickness from 3 to 15 mm But far more 
important is a realization that this structure 
mav be m anv one of nine different positions 
These are m Ihcw order of rchtue fre- 
quency (1) into the pclMS (2) along the 
iliac \cssels (3) to the promontora of the 
«acrum (4) posterior to the cccnm (5) un 
der the ileum (6) lateral lo the cecum 
(7) into the iliac fo'ssa (8) nraonc the coils 
of small intestine and (0) me nl to the 
cecum (Fig 554) 

Incidence — Acute infection of the ap 
pendix maa occur at ana age The earliest 
case reported was m an infant three daj*i 
old The author has operated on an appen 
diccal abscess in a patient who was in the 
nineties It i» howeaer m the second and 
third decades of hfe that the di'cise occiir« 
most frequently and it js generally agreed 
that men are affected somewhat more often 
than women Likewise there is unanimity of 
opinion regarding the relative frequcnca of 
appendicitis among highly ciailized and 
primiliae peoples The latter group seldom 
suffer from this nilment as long as thca are 
untrammcled by the restrictions of ciuliza 
lion II seems clear that dietarv habits lack 
of physical exercise and modes of living 
which restrict the natural tendencies to fre 
quent and complete defecation favor the in 
cidcnce of appendicitis Thus it follows that 
cases are more common in an urban popuh 
tion than m a rural one Simihrlv they are 
seen more often among European Turks who 
eat meat m large amounts than among 
Asiatic Turk*! who subsist on bulkier food 
Likewise troops who engaged in actual fiefd 
maneuvers were found to have a low in 
cidence of appendicitis whereas the same 
group of soldiers while confined to the sed 
entarv life of a cantonment had a lugh in 
cidence In the Orient thediscase is astonish 
ingly infrequent and the author ventures to 
«uf^est that the posture assumed by Onen 
tah when defecating accounts for this fact 
In the East natives squat when dcfecalin. 
This posture forcefully flexes the thighs on 
the abdomen and thus tends to emptv the 
cecum completely There are no accurate 
data to show that real appendicitis is more 
frequent among wealthv persons than among 
the poorer classes The question has been 
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ni«C(l concerning fnmilnl predisposition 
imsmncli ns ‘omctimcs «e\craJ member? of 
one fniiiils hive sufTcrtd itlncks of ncutc 
appendicitis The probabilities arc boweser 
that similantj of diet and hibits is a more 
Iikch e\pIamtion of such occurrences 
I iinllj the slcadiK rising incidence re 
corded m 'itnl statistics is mi fcufmg and 
probablj incorrect The diagnosis is surch 
made more often Ih in formerh The niim 
her of appcndcctomus incriasis each a car 
but such a stale of affairs is no proof that 
the incidLiKi of acute infections m the ap- 
pendix IS greater noa\ than it was l«cnt\ 
scars ago 


of mtn are distincth different Consc- 
quentK most of our knowJcffgt concerning 
the causative factors of apiKiidicilis lias 
liccn gamed from a stndv of the various 
pathologic alltralions ohscrvcil in appcndici% 
removed at diffircnl stngi> of the disia«c 
Our onlv other sourcts of information rtla 
five to tilt tliologv of apptndicilis arc thni 
cal observations and baclcriologic studies 
The appendix is the most likch part of n 
normal gastroinlcslmal tract to become in 
fictid for it 1 a blind pouch with a rchtiveh 
narrow lumen Anv mechanical factor which 
inttrfercs with the di charge of nmctis 
0 rotir,h the lumen into the itcitm proiluccs 
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Ftiologv — In the consideration of this 
siibjict It Is wi e to comment soparaltlv on 
prinnrv and recurring attacks of appenditi 
tis for it seems likclv tint additional causa 
live fictors art ( junluig afltr an initial nl 
tack It Is w I c too for the student to rcalire 
that tfTorts to proiliict uid In studs the dis 
tas« expt rnnenlallv have betn misurcessfiil 
This IS largilv «liit to llit fact tint no ixperi 
mental animal iiossi-ssts n vermiform ap 
jHiidix that IS likt lilt human appendix* 
Moreover the inlcstirnl floriof animals and 

• \n in»tnjp1 TP ♦'rip* ©( tacramr illitlralne tl«* 
pon jwrat VP a lalon v of tlip iWvynrp trpoi » foin 1 
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stasis and distention which m turn decrease 
the vastiiliritv of the organ and thcribv 
facihtnlc the growth of palliogcnit 1 aelcna 
Uhtii lint slops to think of it it 
in^ tint tlu disc ISC is not much more fre- 
quent than it IS There arc doiibtl s grr"^* 
ntimliers of mild ca«cs lint arc ciircif 
laiieoiislv hv hv{»crpcristalsis of the an*” 
dix Smiilarlv mo t imlnl attacks nrr j la' 
nl Iv not rciKirtiil to a j hvsicinn an 1 go “f’ 
ricognirctl as appendicitis Con c<iiienfb it 
IS nlwavs diflicult to 1 o certain tint a par 
titular nllark is nclmllv iht j rimarv «ne 
\Mirn one rnlirrs tilt vast mimlKfiofpstriv 
gtiiic bacteria m tlu cecum it srrn? i irs 
rapablt that most prinnrv cases of 
dicttis must result from a I ackii g up e 
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infected maternl from the ceciira into the 
appendix This belief is supported bv patho 
logic studies of appendices removed shortlj 
after the onset of sjmptonis for in such 
cases the lesion is mvarnbh found m the 
interior of the organ with no evidence of 
infection on the pcrilonenl side Aschoff be 
heves that the actual site of the beginning 
of the mflammatorj process is m the de 
pressions and pits of the mucous membrane 
where mechanical factors are conducive to 
the growth and penetration of bacteria 
There must of course be a small break in 
the mucous membrane which is coverwl 
quicklj bj a bit of fibrin and leiikocjtcs 
The inflammatorv reaction spreads in a 
wedge-shaped manner from this focus and 
mav subside or ma\ progress to the forma 
tion of an intramural abscess Such an n1> 
scess in turn maj resolve or mav rupture 
cither into the lumen causing ulceration or 
into the peritoneal cav ilv W hether there are 
cases in which the passage of bacteria 
through the mucous membrane depends on 
lowered vitalilj (rt-sislanct.) of the patient 
rather than on trauma of the mucous mcm 
brane seems improbable since clinically one 
does not see the disease occurring more fre 
quontlj in patients who arc sickly than in 
people who are m vigorous health Another 
etiological factor is a ciiange in the tape or 
m the virulence of the bacteria lodging in 
the lumen of the appendix for m many cases 
there is no locali/cd site of inflammatory rc 
acUoix hu-L a widespread diffuse involve 
ment of the entire mucous membrane The 
lining of the lumen is fiery red and swollen 
This IS the lesion one is likclj to see when 
appendicitis comes on as an exlertsion of 
acute colitis 

In some eases an enterolith is iinmistak 
ablv an etiologic factor These concretions 
ire either balls of inspis ated mucus bac 
teria and cellular debris or particles of fecal 
matter covered over with mucus Tcca! mat 
ter as such is «cIdom seen in a normal ap 
pendix as this structure is constantly sc 
creting mucus and actively discharging it 
into the cecum Authorities disagree as to 
the actual role which enteroliths play in the 
cauc-iiion of appendicitis not infrequently 
at autopsy a normal appendix is seen to con 
tarn this concretion On the other hand it is 
exceedingly common at operation to find the 


lumen of an appendix occluded by a large 
enterolith and distal to this the tissues en 
gorged and infected whereas proximallv 
they are normal Enteroliths frequently ciiisc 
pressure necrosis with resultant ulctration 
and perforation One statistical studv reports 
the occurrence of such destructive lesions 
in 85 per cent of the cases with enteroliths 
Aschoff however has recorded an unusual 
instance in which tht entire appendix was 
gangrenous except the area btnealh a large 
enterolith 

An important etiological factor is steno 
SIS or occlusion of the lumen of the appendix 
This may be due to a scar resulting from a 
previous infection to congenital peritoneal 
bands to postinflammatory peritoneal ad 
hesions or to sharp kinking of the appendix 
Whenever complete Occlusion of the lumen 
occurs one is likely to find a distended distal 
portion Prequcntly there is little or no active 
infection and one has the feeling that the 
condition is simply a mechanical one 

Bacteriology —The bacteriology of acute 
appendicitis is not clenrcut and distinct 
Cultures of a variety of pathogenic organ 
isms have been made from the areas of in 
fcction Only cultures made at the lime of 
operation and carefully worked up are of any 
significance for colon bacilli quickly over 
grow other bacteria It is not surprising 
therefore to Icam that m nearly all the early 
studies on this subject the colon bacillus was 
assigned the predominating role as etiologic 
agent More recent work has emphasized the 
significance of streptococci Ilaim considers 
these organisms as the most frequent infect 
mg agents of acute appendicitis He obtained 
streptococci in pure culture m 16 of 2 f cases 
Oberndorfer holds the same opinion hether 
or not colon bacilli alone can cause severe 
infection m the appendix is an important 
problem that has not y et been solved \\ hen 
ever streptococci arc soklj responsible for 
acute appendicitis one finds thin scantv 
odorless pus whereas in those cases that art 
due to a mixed infection or to colon inftt 
tion there is thick foul smelling pus There 
are moreover other differences due to the 
prevailing bacteria Aljxcd infections lend to 
quick invasion and early gangrene strepto- 
coccal infections are said to occur predom 
inantly m young patients wliilt colon infec 
tions are seen usualh in eldcrlv ones 
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an mtlispcn'iblc feature of appendicitis 
Actinllv one finds tenderness and spasm al 
JIcBurnes s point onl\ \ihcn tlie appendi\ 
happens to he beneath it Ab once of this 
sign therefore does not minimize m the 
slightest the chance that a ca«e is one of ap 
pendicilis ^^hcnever an aculcb mnamed 
appcndi'c is in actual contact with the peri 
toneum of the anterior abdominal wall there 
IS extreme tenderness and rigidit\ of the 
overling muscles When the offending organ 
extends into the pel\ IS there maj benomus 
clc spasm and tht onU point of tenderness 
IS that detected on making a pch ic or rectal 
examination When the appendix lies re 
Irocccally the maximum tenderness and mus 
cijJar rigidity are posterior but seldom as 
far up as the costo\ertcbral angle 

Tem'perature and VuUe Rate — There is 
nothing characteristic about the temperature 
curxe m this disease unless it is that high 
fever al the onset (103® F ) makes Uie diag 
nosis improbable Absence of fever docs not 
vitiate the diagnosis Ordinardj it is wise to 
lake the temperature hv rectum m cases of 
appendicitis and it is usually found to be 
slightly abov c normal The lenipcrature tends 
to rise vTilh the progress of the infection 
but there is no constant or reliable relation 
ship The duration of fever also vanes and 
maj be from one to several dav« More ini 
portant and constant are accelerations m 
the pulse rate Unfortnnatelj few patients 
know their no"maI pulse rate nml unless 
ts fidahbsbfd jJ xs jutnpflssildc Jp delect 
an increase of 20 or 30 beats a mmute A 
pulse rate of more than IlO in cases of ap 
pcndicilis IS very suggestive that perforn 
tion h IS ocairred It is most exceptional for 
ajjpendicitis to begin with chill and when 
this svmptom does occur one suspects the 
presence of a grave complication such as 
pvlephlebitis Occasionalij a severe chill re- 
ults when an inflamed appendix hes in ap 
position to the right ureter or the iliac vessels 
GastTOintcsUnal Symptoms — Nausea and 
vomiting frcqiicntlv thought to be integral 
parts of the sjndromc of apjicnd citis nrc as 
i matter of fact incidental and arc often 
vntirelv absent One can safclv sav that 
nausea and vomiting rareh if ever are the 
presenting sjmptoms of tl is disease In some 
cases however severe nausea and protracted 
vomiting occur after the onset of abdominal 


pain A more constant sjmptom of appen 
dicitis is a disinclination to eat Seldom does 
a patient with an acute condition of the 
apiiendix care to eat a heartj meal i\Iore' 
over when food is taken there is often an 
increase in the seventj of the cramps in 
the right lower quadrant It was formerly 
said that constipation is always associated 
with this ailment but it is more correct to 
say tint constipation or diarrhea or both 
are usuallv associated with it Treves care- 
fully questioned 48 patients and reports con 
stipation m®0 diarrhea m 13 normal move- 
ments in onh S and constipation alter 
noting with diarrhea in 1 The cases begin 
ning with severe diarrhea and generalized 
abdominal cramps are particularly trtacher 
ous for m these cases the evidences of ap 
pcndicitis do not appear until after from 
twelve to thirty six hours It seems likelv 
that these are cases of colitis m which in 
volvcmenl of Uie appendix is secondarv 

LeuAocytosis— There is a growing ten 
deocy to disregard (lie while cell count in 
cases of appendicitis A safe point of view 
IS to regard a leukocyte count of 10 000 to 
20000 as confirmnJorv evidence of the dis 
ease A differential count with on increase 
in the number of polvmorphonuclear cells 
cspeciallv an increased percentage of imma 
lure forms is a trifle more suggestive It must 
be remembered however lliat one never 
wails for leukocvtoais before making the 
diagnosis of appendicitis There are thou 
^Tiids pf paJjimts with jorule appeiubcitjs 
who have had a noinial while cell count 
In fact the sev crest infections which produce 
early gangrene and rapidlv prOf^ressive per 
ilonitis frequently cause no leukocy tosi«. 
wliatsocv cr 

Dillerenlial Diagnosis — Renal and Urc 
teral Calculi — Sometimes the differentiation 
Irelwcen renal or ureteral col c and appcndi 
citis IS far from easy particidarJv when tht 
inflamed appendix lies along the ureter and 
conxequenlly causes the appearance of red 
blood cells and pus cells m the urine Tin 
pam associated with the pas'sage of renal 
and nrclcral calculi tends to become maxi 
mal shortiv after the beginning of an attack 
and continues with great seventy whereas 
the pain of appendicitis is more inlermillint 
owing to peristalsis and seldom begins in an 
excruenttng manner rurtJicrmorc m renal 
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colic the pam is often out of proportion to 
other signs and symptoms The charictcr 
istic radiation of ureteral pam to the blad 
der and genitalia is often a conclusive factor 
in making the diagnosis ^ith appendicitis 
there is nearly always more muscle spasm 
than m cases of ureteral colic A^henever 
there is associated pyelitis with ureteral dis 
ease it is possible to elicit the telltale ten 
demess m the costovertebral angle A roent 
genogram will usuallj determine the pres 
ence of a stone although calcifications m 
glands are sometimes confusing 
Intermittent hydronephro&is is of interest 
because it is not often kept in mind and be 
cause the clinical picture can simulate that 
of appendicitis The pain from hjdroneph 
rosis usually reaches its maximum intensity 
soon and remains there If there is radiation 
It is into the grom but often the pain is dull 
and persistent and is localized in the flank 
If an enlarged kidney is palpable or if the 
patient suddenU passes a large quantity of 
urine with disappearance of the pam the 
diagnosis is easy In cases of uncertainty 
a pyelogram is usuallj conclusive 
PyeUtts — In this condition there is gen 
erally but not alwajs pus m the urine It 
must be remembered that an aculelv in 
flamed appendix Ijang m contact with a 
ureter may cause pus cells to appear m the 
urme The fever m pyelitis usuallj is higher 
and there may be lumbar tenderness and 
dysuria Chills frequontlj result from pyel 
itis rareU from appendicitis 
Disease of the gallbladder is one of the 
most important ailments to differentiate 
from appendicitis The difficultj lies in the 
fact that often lesions m the gallbladder do 
not give rise to the classical radiation of 
pain through the bodj to the tip of the right 
scapula Furthermore when the liver is low 
or the gallbladder enlarged one maj find 
localized tenderness at ’McBurncv s point 
and vice versa a long appendix especiallj 
if it IS retrocecal mav give ri«e to pam and 
tenderness in the right upper quadrant 
Occasionallj the tip of the appendcs will 
reach as far upward as the gallbladder A 
most helpful clue m recognizing disease of 
the gallbladder is the history of manj pre- 
vious attacks Another aid is the story of a 
similar attack of severe pam which enlireh 
disappeared in a few hours True appendi 


atis does not subside with the abruptness of 
gallbladder colic In general gallbladder 
colic is more abrupt m its onset more 
severe in mtensitv and of shorter duration 
than the pam of appendicitis 

Acute Salpingitis — In a community wath 
a large colored population and a conse- 
quentlj high incidence of salpingitis acute 
salpingitis IS the most frequent and often 
the most difficult condition to differentiate 
from appendicitis These patients often give 
an unreliable historj of the onset of their 
sickness To add to the difficulty both con 
ditions give rise to varjing degrees of fever 
leukocvtosis and gastrointestinal sjmpfoma 
Bilateral tenderness on pelvic examiinlion 
IS the most reliable differential point The 
presence of a profuse vaginal discharge is 
helpful but not conclusive In many cases it 
IS impossible to be certain whether one is 
dealing with an abscess arising from the 
tubes or from an appendix Ijmg over Iht 
pelvic brim 

Perforation of a Duodenal Ulcer— An un 
complicated duodenal ulcer rarelv causes anj 
confusion with acute appendicitis but it 
sometimes happens that follovnng perfora 
tion of such an ulcer the duodenal contents 
gravitate along the outer side of the colon 
and collect m the right iliac fossa Several 
hours after perforation tenderness muscle 
spasm and a mass maj be found over the 
appendix An accurate historj m these cases 
usuallj indicates the correct diagnosis 

Oianan and Uterine Conditions — The 
pain produced by the strangulation of the 
pedicle of an ov anan cyst or uterine fibroid 
raaj be like that of appendicitis but is usii 
allj more abrupt in onset persists without 
exacerbations and is often associated with 
moderate shock Localized tenderness anl 
rigidity are nearlj alwavs present and mav 
interfere with palpation of the tumor V 
fairly frequent condition that sometimes re 
produces the sjndrome of appendicitis i> 
that due to rupture of a cjst of a graafian 
follicle This occurs ordinarilj about two 
weeks after menstruation and causes cramp- 
like pain fever and leukocjlosis A similar 
picture mav occur with rupture of a corpus 
Xuteum at or near the time of menstruation 
Gastrointestinal sjmploms localized an 
dominat tenderness and rigidity arc Ustial J 
absent 
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There are a large number of other di^ca-ses 
that ma\ produce a clinical picture •which 
can be mistaken for tint of appendicitis 
Some forms of tuberculous peritonitis can 
gi\ e the signs and 55 mptoms of an appcndic 
eal absce's Diaphragmatic plcurisj and 
eaen pneumonia particularly m children 
can be exceedingh difficult to differentiate 
from intra abdominal conditions The char 
acter and rate of respiration phasical find 
mgs and roentgen examination of the chest 
will be helpful in these cases Patients with 
i!lnes<es due to typhoid and paratiphoidor 
ganisms are sometimes erroneously operated 
on for appendicitis In these cases howeacr 
the degree of feaer the bradicardia and the 
leukopenia arc of some diagnostic \alue 
Acute lymphadenitis frcqucnlK gues Mgns 
and symptoms identical willi those of acute 
appendicitis The presence of preceding in 
guinal adenitis or of injure to the skm o\cr 
lying the right lower extremity arouses a 
suspicion of this condition Acute lymph 
adenitis is particularh likely to occur m 
children Incomplete intestinal obstruction 
ruptured ectopic pregnancy subacute pan 
creatilis and abscess of the abdominal wall 
are occa loiinlh mistaken for appendicitis 
An aculeU inflamed Meckel s diverticulum 
gi\cs the identical signs and symptoms of 
appendicitis and should be looked for at 
operation whe^e^er the appendix does not 
show pathologic changes that are in keep 
mg with the clinical picture 
Compbcations — ^Abscess — TbeTC are wn 
complications of acute appendicitis as long 
as the infection is within the appendix but 
once the organisms reach the peritoneal sur 
face serious and far reaching complications 
may dc\elop The commonest of these the 
de^clopmcnt of an abscess about the appen 
dj\ Naturally the CMdenccs of such an ab 
sce^s depend on the position of the appendix 
The most frequent site is between thececiim 
and the anterior abdominal wall Such ab 
«ces<:es often reach considerable «i 2 c and came 
a M<ible fiil!nc«-» in the right lower quadrant 
Occasionally if the tip of an inflamed nppen 
dix extends to the midlme an abscess forms 
on llie left side of the abdomen being di 
reeled there b\ the root of the mcsenltrj 
Not infrequently an appendix reaching into 
the peh is gn es ri«e to an ab«ce5S Ihal is 
indistinguisbabJe/rom a tubo-o>arian absees> 


and can be delected onh on rectal or a aginal 
examination IMicn a retrocecal appendix 
forms an abscess the pus mas rupture 
spontaneoiisU into the n«ccnding colon but 
IS more likely to extend upward and lead to 
the formation of a subphrcnic absce«s Occa 
sionally an abscess forms as a postoperatne 
complication and makes itself knosni by 
continued fe% er of a more or less hectic t\ pc 
rentomUs — ^^helher or not a patient has 
the nbilita to wall off a perforated or gan 
grenous appendix depends on factors that 
are not clearls understood It seems how 
e\er that hsperpenstaUis induced by cath 
arsis frequentU p^e^ents localization and 
leads to diffuse peritonitis Clinically one 
suspects this complication from the patient s 
pulse rate and from the widespread abdom 
inal tenderness The latter ign appears 
earlier and is more constant than nguhta of 
the entire abdominal wall Soon however 
the hippocratic facies and abdominal distcn 
lion make the diagnosis obiious In patients 
with pcrilonitis parahtic ileus often de- 
a clops which IS eaidenccd b\ great disten 
tion obstipation aomiling of large quantities 
of black fluid and signs of circulatory col 
lapse JIany patients with peritonitis reco>er 
following remoa al of the appendix and dram 
age of the abdominal caMly I e\ paiicnls 
with welldexeloped paralytic ileus reco%cr 
Pentoncal Adhesions — \ late and often 
^c^\ serious complication of appendicitis is 
intestinal obstruction due to posUnflamina 
\OT% OT po loptiaUve adbvsiows The mort 
cxlcn^isc the infectious process the greater 
the p^obabi]lt^ of adhesions 
Subphremc Ibscisi — tMicncvcr there is 
perforation of the appendux but particularly 
when this structure lies retrocctally the m 
fiction ma\ extend upward and localize in 
the right subphrcnic space Persistent hj-’h 
fe\cr septic m tvpc is often the first cfoe 
to the existence of such an ab ccss Xlte 
phssical signs of such a condition art some- 
times difficult to demonstrate and it 
quenth happen^ that a roentgenogram n|, 
shows a high diaphragm on the rigbj 
IS earlier confirmators esidenee tf'U' the 
pliisical examination At times therDeDt-=jj 
Ot,rani will show pas belwctn the Ir-r 
the diaphragm In am cise of doiib» *<^^3 
tion of pus should be attempted (See 
on Subphrcnic \b«ccss ) 
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SuTtfurative ThTomhasis 0 / iJic Portal 
Vein (Pylephlebitis) — One cannot be cer- 
tain how often this complication develops 
for probably some patients reco\er without 
operative treatment. ^VTienever a patient 
mth appendicitis or during convalescence 
after appendectomy has a chill and fever, 
one suspects suppurative pylephlebitis. The 
writer has observed a case in winch sj’mp- 
toms developed twenty-four hours after re- 
moval of a gangrenous appendix. Id another 
instance the patient had a se^ere chill at 
the beginning of the fourth recurrence and 
subsequently died of pjlephlebilis Usually 


monary infarct, and hemorrliage or purulent 
effusion follows, depending on the number 
and variety of bacteria present. 

Treatment. — There is only one treatment 
for acute appendicitis — to operate as soon as 
the diagnosis is made, for the sjTnptoms do 
not alwajs accurately indicate the character 
Or extent of the infectious process. It must 
be remembered that perforation can occur 
within a few hours after the initial sjmip 
toms, and the most virulent infections pro- 
gress the most rapidly. To delay operation i' 
to invite unjustifiable complications and 
death. It is unpardonable to give opiates 



Fig 555 — Incisions cominonlj usej for appen<|cclomy a McBumcy, (>. Fowler; c. LennanJen <f, Bitll'', < 
median incision used particularly for the rtploralion of the pehis vn conjunction witb appendectomy 


the Iner becomes enlarged, and chills and 
fe%er persist. Jaundice or at least a subic- 
teric tint is seen. Aspiration of the h\er at 
operation often fads to reveal pus, because 
of the occurrence of miliary abscesses rather 
than a single large one 

Pulmonary embolism is an occasional com- 
plication of appendicitis The emboli result 
from thrombods of the leins of Retzius or 
of tho«e in the pehis or extremities. In some 
ca«es the infected appendix is adjacent to 
the icin, and this position accounts for the 
thrombosis. Smaller emboli make tbemsehes 
known by pleural pain and bloody expector- 
ation A friction rub develops o\er the pul- 


or cathartics m an illness that is c'cn sus- 
pected of being appendicitis. If, as occasion- 
ally happens, immediate operation Is impos- 
sible, then absolute rest of the body and or 
the gastrointestinal tract (stars ation and 
morphia) and cold applications to the right 
lower quadrant offer the best chances for 
subsidence or localization of the infection 
The choice of anesthesia, the Ijiie of incision 
and the postoperatiie care are details for 
each surgeon to decide for himself. 

^Micn a patient is seen after an altacfc a' 
spontaneously subsided (so-called latcria 
appendicitis”), it is good judgment to a( ii-'C 
remoi.al of the appendix. In some cases w en 
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the patient is not seen bj a plu'icnn until conditions and tlie operations are planned 
the third or fourth d'i\ of the illness it is <o as to afford access to the oi^an njtJiout 
debatable whether or not an immediate op weakening the abdominal wall \aturalh 
eration should be performed since at that anj operation that is done as often as appen 
time operative mteraention maj break dectoraj is will base acquired a \aricl> of 

through a partialK localized infection and technical modifications mans of which art 

lead to peritonitis of no particular merit \ simple and popular 

Operations - — ^^hcn de«:cribing the opera method of ippeiulccfomx is the following 
li\e treatment of appendicitis it is neces A diagonal inci«ion is made in the right 

sarv to di«cus3 <cparaleh the Inndlmg of lower quadrant (Pig 5 >5) The level and 



h g S5G — Exposure of the cecum a d npp n I s Ihrougl b McBuric> incis on and ll c in ti I sU:i« tu au appeu 
dectoiD} 

ruptured and unruptured appendices For the length of this incision \ar\ according to 
the sake of clearness it is advisable to con the position of the appendix and the thick 
sider Uic subject under three headings sim ne<s of the abdominal wall The incision is 
pie appendicitis the perforated appendix carried down to the fascia of the external 
with localized peritonitis or ab«ce«' and oblique mu clc winch is incised parallel to 
acute appendicitis with diffu'-e peritonitis the direction of its, fibers Similarly the mns 
The first group includes all ca«es in which cle bundles of the internal oblique and of 
the mflammalorj process whether recent or iht lransver«alis are 'cjiaratcd parallel to 
old is confined to the appendix The removal their course No mu'^cL fibers arc cut across 
of this structure is carried out under aseptic Bv gentle traction the opening in the mus 
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ties IS cnhrgcd The peritoneum unclcrl\ing 
the tnns%er':alis is tiien loosened bj digital 
dis«ection so that it bulges into the wound 
The peritoneal caMl^ is carefully opened 
and the cecum and appendi’c are brought 
up into the wound (Pig 5o0) The mesoap 
pcndix bearing the appendicular arlcrv is 
clamped diaided and h ated A. purse-slnnp 
Milure is placed about the base of the ap 
pendix and the surrounding tissues are cox 
ered w ith gauze pads V peritoneal cuff is re 
fleeted near the base of the appendix which 
I-, then ifTushed ligated clamped and di 
iidcd (Fig 556) The stump of the appendix 
IS sterilized with tincture of iodine the gauze 
pads are remoxed and the slump is carefullx 
inx cried into the cccum (Fig 5a7) The 
purse-string suture la drawn taut and tied 
(Fig 557) Anx ran areas in the mesoap 
pcndix are turned in and the clo ire of the 


adhesions the operator must divide these 
structures carefully In manx such ca«cs it is 
necessary to delixer the appendix bx begin 
mug the dissection of the mcsoappendis at 
the cecum and continuing out toward tlic tip 
of the appcndis 

The conxalc«cent care of a patient who 
has had a simple appendoctomx through a 
muscle splitting incision presents few if anx 
problems The degree of nausea and post 
opcrattxc discomfort is determined more b\ 
the anesthesia than bv the operation The 
duration of rccumbcncx depends on the rou 
lino of the surgeon but /t is customar\ for 
these patients to remain m bed for two or 
three days 

If a patient is «ecn after the infection has 
spread bexoiid the appendix but has been 
limited to surrounding tissues the «urgeon is 
confronted xxith a difhcult problem If ap- 



abdominal xxoiind is commenced bx approxi 
mating the edges of the peritoneum with a 
continuous suture The separated bundles of 
the transxer«a!is and interna! oblique rous 
cles need little or no suturing inasmuch as 
exerx contraction of these muscles tends to 
bring the fibers together The fa«cia of the 
external oblique is carefullx reapproxim 
ated and the skin is closed 

In some cases a McBurney incision such 
as has been described does not provide ade- 
quate exposure It is helpful then to extend 
the incis on of the fascia of the external 
oblique muscle medially to the border of the 
rectus and to dixide the sheath of this mus 
cle «o as to retract the muscle xvithoul incis 
tng It Such a procedure is called the Weir 
modification of a JIcBurney incision (Fig 
o56) In those cases m which the cecum and 
appendix cannot be brought up because of 


pcndcctomx is performed immethateh there 
IS the n k of breaking through the newlx 
formed adhesions and tlius causing 'preadmir 
peritonitis If the appendix is not remoxed 
the infection in it may fail to sub«ide an! 
may cerxe as the 'ource of a senoer? pcf 
itonitis "No hard and fast rule can l>e gixcn 
regarding the cour<!e to follow in such case* 
for there no unanimity of opinion am^’’ 
surgeons The decision to operate immedi 
atelx or to postpone operation rests xvilh I e 
surgeon and not the attending phxsician 
T\Ticn the latter course is pursued tbe pa 
licnt should be kept m bed and «bould fre- 
quently be gixcn «edati\es and nothing ' 
mouth fluids can be admini«tered per rcc uni 
or intraxenously ^Nhcn an absce«s 
formed and localization of the infection 
crxisted for four or fixe days it ^ 
drain the ab-ce^s and to remove ter 
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Hants of the appendix The incision that is 
used m such cases again depends on the 
judgment of the surgeon A few urge the use 
of a rectus incision for an appendiceal ab 
occss inasmuch as the incidence of poslop 
eratne heinia is considerabU less when the 
ab«cess is drained through such an incision 
than when it is drained through a McBur 
ney incision "Most surgeons however con 
lend tliat the opening of an appendiceal ab 
scess tlirough a right rectus incision faxors 
the cfissemmnfion of pus through the per 
itoncal caxity (See the important comment 
on treatment of abscesses m the section on 
Peritonitis ) 

The actual removal of the appendix in 
the presence of an abscess is carried out m 
the simplest manner It is not alwajs ex 
pedient to trj to inxert the stump into the 
thickened and inflamed cecum Ihe drainage 
of the abscess must be adequate but it is 
important to remember that the primarv 
purpose of drams is to cstablisli a tract 
through which pus can reach the surface 
consequently in a case of appendiceal ab 
scess it IS wise to allow the drams to remain 
in place for seven or ciglit dajs by which 
time they arc likely to be extruded spon 
tancously 

ObMouslv the most serious cases of ap 
pcndicitis arc those associated with wide 
spread infection of tin, peritoneal caxity In 
treating such cases the primary objcctne 
is to remoxe the source of the infection that 
ssj ihe gsn^rer}e\'/s ee pcefersied rp- 
pendix The surgeon should bend c\erj effort 
to do this quickly and with as little trauma 
as possible to the abdominal Mscera The 
second purpose is to provide drainage of 
the peritoneal cavity particukrK in the lo 
cations where pus is hkcK to accumulate and 
form abscesses tlicre/ore cigarette drains 
are placed beside or posterior to the cecum 
into the pcKis and toward the ileocecal 
mesenlerx In some cases it is ncces arj to 
place additional dr tins through a small 
wound on tl c left side of the abdomen 

The advent of sulfonamide thtripj has 
grcallv altcicd the treatment and the prog 
nosis of rupftircd appendices There are some 
surgeons who go so far as to place Q to 8 
Gm of sulfanilamide cr^slaU in the j cnlo 
ncal uavilv and close it without drainage 
It IS true that most surgeons have stopped 


placing the drams deeply m the cavitj and 
are content to dram the wound down to the 
peritoneum It seems clear that the deposi 
lion of more than 10 Gm of a siilhiiamiih 
is contraindicated inasmuch as the portal 
blood levels may rise as high ns CO mg per 
hundred cubic centimeters when greater 
quantities arc given 

After operation the patient with pento 
nitis should be kept in Fowlers position 
Every effort must be made to relieve disten 
lion which all too frequently is the precursor 
of fatal advnamic ileus Change of posture 
gastric lav age duodenal drainage frequent 
enemas with turpentine use of stupes com 
plete abstinence from food and fluids bv 
mouth administration of chlorides intraven 
ously and adequate rest at night all aid in 
the accomph«:hment of this result Attempted 
stimulation of theparahzcd intestine bv the 
use of drugs is futile Operative procedures 
such as jejunostomy or ileostomy are con 
traindicatcd inasmuch as the> fail to emptv 
more than a few inches of intestine 

Prognosis — The prognosis m cases of 
acute appendicitis depends on the prompt 
ness with winch the diagnosis is made and 
operation performed Maes and his co work 
«rs point out in their aualvsis of 010 cases 
of acute appendicitis tint the mortalitj for 
a group of patients operated on in the first 
twcnl> four hours of the disease was 2 7 per 
cent against a mortality of 0 5 per cent for 
patients in whom the duration of the illness 
»es mere ih^/i itie/tii foitr hmirs ihe m 
flamevl appendix is removtd before perfora 
tion or gangrene lias occurred the outlo ik 
for rccovcrv is excellent The deaths that 
occur following simple apptndecloinj with 
out ilrainage of the peritoneal cav ilv are due 
to the anesthetic or lo embolism and are ex 
ccaJingJj rare Tie gravity of a case is in 
creased a hundredfold if complicated bj 
pcrforition or gangrene since either of these 
conditions can cause generahzcrl peritonitis 
which incMtablj results in death in a ccr 
lain number of cases ^^hcu the infection 
read cs the peritoneum the prognosis is sen 
ou^ altered for although there la walling 
off and locihrttion of ihe mfecUon (htih 
«oinclimrs follows Some ob<crvcrs think 
that operations performed just after natural 
walling off has occurred do more harm linn 
good 
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CHRONIC APPENDICITIS 
It IS unfortunate that this term has been 
used m medical circles for there has ne\er 
been anj agreement as to \\hat constitutes 
the clinical picture resulting from «to called 
chronic appendicitis and moreover there 
IS no such pathologic entitj The term has 
been used looseK and often serves to mask, 
the phvsicians ignorance of the real nature 
of a patients ailment One docs see how 
ever changes in the vermiform appendix 
after an acute inflammatory process These 
changes have been described in the preced 
ing section and as pointed out they pre 
dispose to recurring infections The term 
chronic recurring appendicitis is more m 
keeping vv ilh the facts and connotes the tend 
encj to the recurrence of acute attacks The 
pathologic alterations resulting from acute 
inflammation of the appendix mav give rise 
to indefinite symptoms often referred to 
some other organ such as the stomach or 
intestines Many limes the patient is unable 
to describe the svmptoms accurately or to 
give them an exact location llicre mav be 
anorexia eructations a sense of fullness after 
eating and tenderness in the epigastrium In 
other cases the symptoms are referred to the 
lower abdomen The patients complain of 
tenderness often diffuse but at times over 
the cecum There may be borborygmus 
constipation and indigestion An aggrava 
tion of these svmptoms is sometimes noticed 
after exercises such as bending lifting or 
stretching The indefinitcness of the syn 
drome mahes the diagnosis uncertain but 
the history of an initial attack is suggestive 
It IS significant that appendectomy relieves 
the symptoms in onlv about half of the cases 
in which a diagnosis of chronic appendicitis 
IS made 

^^ARFIELD 51 Finon 
INTESTINAL OBSTRUCTION 

Gentrai Features of Intestinal 
Odstruction 

(Occluston of the HoiieL Intestinal Stasu 
Ileus) 

Definition. — In the broad sense anv in 
tcrfcrencc with progression of the intestinal 
current constitutes obstruction of the intes 
line This conception embraces interference 


with intestinal continuity from whatever 
cause and includes those of iiiliibithe (par 
aly tic) as well as those of mechanical origin 
In the more restricted interpretation of com 
mon usage however the term intestinal 
obstruction is often employ cd to denote ob 
structions of mechanical origin alone 
Etiology — Bv far the larger number of 
instances of intestinal obstruction arc cauvetl 
bv mechanical agents such as (1) narrowing 
of the lumen due to strictures of the intes 
tinal iraJJ obturation of its lumen by a for 
eign body or compression of the lumen from 
without (2) adhesions (3) hernia (4) 
volvulus (5) intussusception and (C) cm 
bryologic defects such as apertures m the 
mesentery, abnormal fixation as well a« 
failure of rotation of the gut and 5Icckcls 
diverticulum Upsets in the nervous mcch 
anism interfere with intestinal motility 
these may be inhibitive (paralytic) or spas 
tic m nature Finally interruption of the nor 
mal blood flow to or from Uie intestinal 
tract such as embolism or thrombosis of the 
me«cntcric vesscL or sev erance of v essels bv 
trauma will eiTcclually obstruct the onward 
motion of the intestinal content 
Strictures which obstruct the intestinal 
tract nnv be congenital or acquired niflatn 
matory or neoplastic They may occur in 
either the large or the small mteslmc Atrc 
sia of a segment of the small intestine anl 
iraperfonlion of the anal canal and rictum 
constitute the congenital stenoses which 
cause intestinal obstruction Carcinoma in 
the sigmoid fiexure of the colon and diver 
ticulitis are the commonest instances of ac- 
quired stricture giving rise to occlusion ol 
the bowel la addition benign tumor« s»cl 
as lipomas fibromas polyps or heni3n"it' 
mas and malignant tumors such as carem 
omas carcinoid tumors as well as sarconns 
mav occur m cither the small or the large 
bowel and obstruct its continuity bv cn 
croachment on the lumen 
Obstruction of the intestine by compns 
Sion from without is likely to occur on!' 
where the tract is fixed as m the pelvi-’ or 
the retroperitoneal duodenum and fr<^ 
quentlv in the terminal ilcum 
Adhesions and hernia arc gencnlb Ihe 
most frequently observed causes of mlc* 
tmal obstruction Oddly enough Iiowevir 
geographic location setms to affect the 
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cidence considerably In England Australia 
md Denmark, intussusception constitutes 
one of the most frcqucnlli ob«er\cd tjpcsof 
inlcslinal obstruction Reports from Russia 
and Serbia indicate that \ oh ulus is respon- 
sible for more than 50 per cent of all cases 
of obstruction obscried, nherea«, generally 
It accounts for less than 10 per cent in most 
senes 


As has been indicated, the main tjpes of 
obstruction from the standpoint of causa- 
tne factors are mechanical, ner\ous and 
vascular. A satisfactory cJissification for 
both clinician and pathologist may be made 
by correlating, with the commonly obser\ed 
^artctlcs of obstruction, the factors of ctiol 
ogy and pathologic appearance as indicated 
m the accompanjmg table (Table 18) 


Taole 13 — Combined Clinicai. ami pATnoLOCic CLASStFtAcnov am> TBEAT%tENT of Ttpes of Intistisai 
Obstbcctios 


Clinic'll classiHcntion 

Pathologic classiflcalion 

Treatment 

I MrCIIVMCAI OnSTRUCTION 

A Narrowing of lumen 

1 Strictures of intestinal wait 

■ 

f inflammatory 
, , , J traunalic 

1 neoplastic 

2 Obturation 

3 Compre^ion from without (especially 

Iielvis and retroperitoneal duode- 
num) 

Simple (ezcepl in neoplastic 
' stneturea of (he colon) 

Operation precedetl bv auc- 
tion for rfeajmpres'llOrj rn 
late cases except in occlu 
Sion of the colon 

/ congcniUl 

B Intestinal obstruction due to 1 mdatninaloTy 
ndhrsioos and ban<b j traumatic 

1 neopi isli4 

Simple or atrangiilation 

Suction operation for per- 
Rislent olistruction an 1 in 
alratigulation 

C ilcmia 

1 Extemaj 

2 Internal 

D \ oh ulus 

E Jlnlussusccplion 

¥ tte.s%Vj7ADRW<.«.A «i.l.v«Vs ^siNe. xvsft \x> vt> 

testinal obstruction (other llian coneem 
lal stenosis) 

1 

Strangulation 

Early operation 

II INTESTINAL OBSTRUCTION DDE TO 
NERAOl^ LMBAL-WCE 

A Inhibition (paralytic) ileus 

R ^Jpasl c or dynamic obstruction 

Simple 

Suction 

III \ASCUL.\n OBSTRUCTION 

A Inlcslinal obstruction due to mescnlenc 
thrombosis and embolism 

Strangulation I 

Fatly operation 


Pathologic Considerations. — Clasaifiea- 
iion — From the point of view of a patho 
logic division, there are essentially two tjpes 
of intestinal obstruction, viz , simple and 
strangulating obstruction Jn the former are 
included all cases in which blockage of the 
continuity of the bowel exists, m strangula- 
tion there is in addition evidence of compro- 
mise of the blood supply 


Bforbid Anatomy. — In s mplc obstruction the 
bowel above the nbvlructinf' mechanism is diitcn led 
and to obstruction of an acute nature the wall is 
ihinneil out m chronic obstructions the intestinal wall 
IS ibiekened larpely ns a result of hypertrophy of the 
circular muscle The intestine m acute obstmctioi} jj 
as a rule somewlat redder than usual owing to hy 
percmia of its wall The distention is due to the nmi* 
tnuHlion of fluid and gas proximal to the obstnictioii 
The length of the intestine conccmeil in the distention 
13 dependent on the duration of the obstruction The 
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degree of distention is determined largely by srbetber 
tlie obstruction is partial or complete High grade dis- 
tention usually accompanies total occlusion occasionally 
the intestinal wall weeps and a serous fluid may be 
present in the peritoneal ca\ily The intestine distal to 
the obstruction is usually empty and contracted The 
only commonly observed obstruction of a simple nature 
which frequently exhibits the pathologic featores of 
strangulation is a stneture of the colon the reason for 
which will be discusse<I presentK 

Though there is a possibility for serious interference 
Willi the flow of blood through the agcncs of merease 
m intraluminal tension actually the anatomical elTecls 
of such an influence are apparent only in the obstruc- 
tion of closed loops These may be established expen 
mentally by inverting both ends of a segment of intes 
tine tinieallj they must he observed m cases of ob- 
struction of the colon in which the competent proximal 
ileocolic sphincter makes this simple obstruction a 
virtual closed loop m which the effects of a markedly 
increased intraluminal tension become evident ulcer- 
ation gangrene and perforation 

Direct measurements of the tension snthiD the 
bowel have been made by the writer at operation 
Despite enormous distention of the small intestine, 
pressures of the order of magnitude of from 4 to 16 
cm of water have been recorded Tlie participation of 
long segments of bowel in the distention precludes 
the occurrence of a high snstamed pressure lo coloaic 
obstruction however great increase of the intratummal 
tension is usually found pressures of from SO to SO 
cm of water having been observed 
All the signs of tissue death may be observed in the 
intestinal wall in obstruction of a stninguhting char 
acter The wall vanes m color from that of a dusky 
ryanosu to a bluish black This discoloration is occa- 
eioned by hemorrhagic infarction of the wall conse- 
quent on arrest of return of the venous blood from 
the intestine In addition (he lumen may be filled 
with blood and there is often a serosaniruineous Iran 
sudate m the pentoneal cavity The loss of blood may 
be great when the strangulated segment is long The 
arrMX \he ftow tA SAturA vontvrtfs WrAx -piwifTAwm 
of egress of bloorl from the bowel since blood con- 
tinues to be piimpeil into the intestine iimlcr the 
molivp force of si stole blood pressure leaks in the 
veins occur and considerable blood may be lost When 
the intraluminal tension becomes great enou'di lo com- 
promise the capillars circulation of the intestine anemic 
necrosis and gangrene or perforation mas occur 
The return of normal color to the bowel wall and 
contractile responses on pinching it together snth 
normal pulsations m thr mesenteric vessels detcmunc 
after the intestine has been released from the sirangg 
laling mechanism whether the inlesLne is sliQ viable 
The bowel alwe the strangulated segment exhibits 
the various changes preiiouslj descnbeil umicr simple 
obstruction 

Physiologic Considerations — Ilartwelt and Iloguet 
foiin I that dogs that were given s-ihne solution mb- 
ciilancousl^ slirvned for a consid rable time obstruc- 
tion of the upper intestine which otherwise proved 
fatal in a few dais This finding has been cnrrnbnritrd 
a number of cxpcnmcnlal workers m the field It 
was flrsl belies ril that the snline solution detoxified 


a toxin X and acted as an antidote for the poison ab- 
sorbed It was later demonstrated that after temporary 
administration the saline solution could be disron 
tinued and the dogs hved about as long After Iiaring 
been tcmporariU fortiGed m this manner against loss 
of fluid from the upper reaches of the alinientan canal 
bj vomiting the dogs apparently accommodated 
themselves to this dehydration process 
High intestinal obstruction or complete duodena] fis- 
tula (m which fluids are similarly lost) m dogs causes 
the deselopment of clinractenslic changes in the chem 
istrj of the blood decrease of the chlorides mcreaie 
■n the alkah resersc and elevation of the non protein 
nitrogen content If saline solution is administered 
tliese changes do uot occur 
If the obstruction is located m the lower portion of 
tl»e ileum or in the colon these changes are rnrelj ob- 
served probably because the electrolytes largelv 
sodium and chloride ions which arc seriously rlepleleii 
in obstruction of the upper bowel are afforded an op- 
portunity for at least partial absorption in low ob- 
structions The admimstrntioR of saline solution lo 
dogs with deal and cotoruc obstruction does not pro- 
long their lises as it does m high jejimal obstructions 
Saline solution exhibits the s-irtues of a specific in these 
high occlusions therefore because it serves as an ade- 
quate substitute for the fluids lost by vomiUng Oiler 
fluids or different combinations of sodium and clilondr 
radicals will not ward off early death m suck aomials 
There are three possible sources of the gw in the 
dislendes] bowel By far the greater portion u (1) 
swallowed air (70 per cent) the rrmamder u lo be 
accounted for as a result of (9) local piitrefartion anl 
fermentation and (3) a portion is brought to the howri 
by an mterebange from the blood stream Since the 
swallowed air u largely nitrogen (80 per crnl), it w 
not readilv absorbed Carbon dioxide which largtir 
results from fermentalion is mdiK absorbed under o^ 
dinary rondilinns but not when the bowel is d slendcd 
Ammonia methane hydrogen and hvdrogen siilGde 
products of putrefaction are not readily absorbed 
The fluid component of the distention comes largeb 
^Twm \\ie fiigesViNe serreS'ions VtiAm cotiViwwa xA xbr 
struclion however the secretion from the intestine 
Itself seems to be enhanced an irntaUvc phenomenon 
as a result of tie dihtalion of the bowel wall ap- 
parently and in part due to the increased osmotic pree- 
sure of the bowel fluids occasioned bv lack of normal 
absorption 

Tlie cause of death in strangulation ohstniction in 
which the loss of blooil may be great and death of 
tissue occurs is not difficult of interpretation In sim- 
ple obstnictiori on the contrary apart from the hich 
olistructions which have just bwn deserllwil an 1 which 
incidentally are rnrely observed el nicnily the cause 
of death is still unknown 

It has been predirateil that an abnormal tosm rm 
unlike histamine forms m the bowel the absorption 
of which brings on the sequence of eonrequences whir 
lead to a lethal issue Tlie mj.-ction of faidv brir 
quanfiiies of histamine into such a segment 1 oweve 
appears to be well borne . i 

Continued di>lenlion of long segments of l« 
which cannot be emptieif ndequnfclv by yoroilmfr 
suits in sustained increases of inlrnlim’inal tctisim 
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occurrence wl eh opens up a new avenue of ahsorp* 
tjon VIZ transpentoneal ra pral on of nox ous to* ns 
and Jjacterta, tlirough the njun-d bowel wall \\ithout 
quesbon tl s is ll e niosl senous consequence atten I ng 
1 ^Irelle^cl s mple obstruct on Increased inlrnlun nal 
tens on nterferes will venous oulBow f otn the bowel 
wall IncrcTses in \enoua pressures are reflecteil d redly 
bj s m hr nerenses n mp liars I j-droslat c press re In 
conscq ence tl ere s ncreaed cap Ilar\ fltraton w th 
mertas g edema of the bo el wall wh <d ow ng to 
incnas ng d stent on s at the «ame time brcom ng 
Ih nner also Anoxia of the bowel wall with mpaired 
V nb 1 1 an I ncrea, ed -np llarv pcrmcal 1 1> s a 
natural result 

It test nal 1 stent on maj be atlcnde*! hv ncreases n 
the venous pressu e m tl e lower «trem tes and b> 
slo mg of the circulation time as deterro ned by the 
solum cyan de metl od (Belfs and t\nngensteen 
1030) That lo«s of blood is on impo tanl Icm in 
stmnguhl ng obstructions was po nted out by Scott 
an! ^Nangensteen n 103® Th s observal on has been 
confraieil by a number of n esl gators Hne an! hs 
assoaates have described d m nut on n plasma olume 
n s mplc obstruct on (1040) 

Symptoms — ^Thc chief complnints of pa 
tienls >Mlh intestinal obslniclion arc of pain 
and \omiting and later it hen the obslruc 
tion has become it ell established distention 
The pain is intermittent and crampy and is 
iisuillj described bj the patient as a gas 
pain The cramp is usually not long in dura 
tion it rises in crescendo fashion and 
quickly reaches its peak and after being sus 
lamed m its masimum set entj for a t amble 
length of time usually one to three minutes 
abruptly ceases A plateau tjTie of pain curve 
IS practically neter obserted Occasionally 
as noted not inlrequentlv m inXussu'Ceplion 
the pain may be «ometvhat rhythmic in its 
occurrence This colickt distress may recur 
frequently or at long intertals depending 
on the nature of the obstruction Late m the 
course of obstruction tthen the intestine has 
become considerably dilated and the optimal 
contractile diameter of the intestine has been 
exceeded the colic is less severe 

\\ hereas reflex vomiting may occur in any 
acute abdominal di«:order the significance of 
mechanical block m determining the char 
acter of the \omitus becomes apparent m 
intestinal occlusion XXhen high grade occlu 
Sion of the small intestine occurs incident 
to the accumulation of fluid and gas above 
the site of obstruction the vomiting is fre 
quenl and copious There is onlv one aarietj 
of obstruction of tlie bowel in winch tl e dis 
tention mix be great and yet no vomiting 


occurs \iz obstruction of the colon The 
rapidly formed distention apart from the 
reflex vomiting wj ich may occur initially 
has no bearing on this peculiarity This cir 
cumstance attests onh the importance of 
the regurgitant feature in tl c vomiting of 
bowel occlusion In obstruction of the colon 
the proximal ileocolic valve and sphincter 
are usually cbmpetcnl and behave like a 
check vafvc permitting gas and fluid to 
come into the colon from the ileum without 
regurgitation into the ileum In this the 
usual situation the distention remains bm 
lied to the colon and the small intestine 
docs not participate in it frequently despite 
enormous distention Here may be no voni 
itmg 

Physical Findings —General —The ap 
poarance of the patient early m tlie course 
of obstruction often affords no evidence that 
I c is suffering from a potentially «erious ail 
racnl The pulse rate respirations tempera 
lure and blood pressure are usually normal 
Apart from the pain of whicl he complains 
the vomiting and the distention he may not 
appear to be particularly ill Late m obslruc 
lion owing to dehydration and other changes 
in bodily economy not wholly understood 
in anxious expression with sunken features 
a feeble pulse and cold and livid extremities 
are noted 

In strangulating obstructions especially 
if the segment is long to which the blood 
supply IS compromised the pulse may be 
burned if the blood lo«s is great tlie symp 
toms of shock may be present Owing to the 
irritation of the parietal peritoneum by the 
sangumeous fluid whicli escapes into the 
peritoneal cavity tl e patient suffers more 
distress than the patient with simple ob 
slruction 

Abdotmnal Findings — W hen the patient is 
first seen there is usually moderate disten 
lion In a chronic obstniction visible pens 
talsis is almost invariably present the out 
lute of the intestine may be observed on tlie 
abdominal wall and the peristaltic rushes 
felt with the hand In an acute obstruction 
of short duration howev er peristalsis is not 
visible unless the abdominal wall is abnor 
mallv thin Visible peristalsis is synonymous 
vnth hypertrophv of the circular muscle of 
the intestine and necessitates the elapsing 
of perhaps at least a week for its develop 
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ment The dmphngmalic component of res 
pirition IS not abhled as often occurs in 
perforation of the upper reaches of the inles 
tmal canal In simple obstruclion the ab 
dominal wall usualh remains soft and no 
evidence of tenderness or rigidita of the nb 
dominal muscles is present Occasionallj but 
not often during the acme of the pain there 
maj be slight tightening of the abdominal 
muscles which relax completely again when 
the pain is gone In strangulating obstruc 
lion on the contrarj blood or hemorrhagic 
fluid escapes into the peritoneal cavitj and 
r,i\cs ri'se to peritoneal irritation * If an in 
Krcted segment of intestine is present it 
may be felt as a mass through the abdominal 
wall or bj digital examination of the rectum 
and \agma In simple obstruction when 
the distention is great in consequence of 
which tlie intestine may weep slight rebound 
tenderness maa be present The degree of 
ngiditj of the abdominal muscles howeaer 
rarclj becomes great If considerable fluid 
escapes into the peritoneum tliere maa be 
pain m the shoulder due to irritation of the 
diaphragmatic peritoneum If the distention 
IS great tampana will be marked Uere it 
not for the gas in tlie intestine and the aw 
in the lungs both would be as dull as the 
liaer on percussion 

The most significant findings are obtained 
on auscultation If a patient suffers from a 
block m the intestinal continuitv borbo 
rjgmt miy be heard at the height of the in 
Icrmittent pam of which he complains The 
concomitant occurrence of borboragmi at 
the acme of the pain establishes the presence 
of tntesitnal coUc It then onlj remains to be 
determined whether the xntestmal cohe is 
that of bow el obstruction food indiscretion 
allergj or enterocolitis These intestinal 
ounds are usually gurgling bubbling noibes 
much like those produced bj pouring water 
out of an inverted bottle with a narrow neck 

* The paneU] pentoneum is the most sens t tc ot 
oJI the serous n embranes TTie degree of pentoneal jr- 
ntabon present s usually predicated oo the character 
of the imlanl The most pronounced ngidity of the 
abdomen is observed attend ng the perforaton of a 
duodenal or gastric ulcer into the free pentoneal cav 
li with escape of h>droc!lonc aad pancreat q jure 
and b le Ferforal o i of the rectum may be arcora 
panied by abdominal pain vh cb is scarcely apprensble 
for feces though a source of danger to the pentoneum, 
re not a severe irntant. 


If the bowel is under considenblc tension 
the noise has a metallic character I^heroas 
such sounds nnj be heard with the stetho 
scope o^er the abdomen under a number of 
\arying circumstances unless the noises are 
due to tntesUnal cohe there is no tnUmaie 
time relationship between pain and borbo 
rygmus 

Laboratory Data —Genera/— In conse- 
quence of the dehydration concentration of 
the blood occurs and increased values for 
hemoglobin red cells and leukocvles maj 
be obtained Rebound abdominal tenderness 
associated with a mounting Icukocvte count 
frequentiv portends the presence of a <!(ran 
gulating obstruction The lu-me is usualh 
scant and albumin or casts may be present. 
The urimrj function is not impair^ how 
ever for the liberal administration of saline 
solution corrects the oliguria and tlie abnor 
mal findings disappear 

The nllcrntions in the blood chcini<tri 
prcMoiislv doftcnbcd under Ph\«io!ogic 
Considerations are of no diagnostic >alue 
in determining the presence of intestinal ob- 
struction except m atypical instances De- 
crease in the blood chlorides increased com 
bining power of the blood for carbon d ox de 
and elevation of the non protein nitrOoCn 
content are observed with reguhritv onlv m 
h gli obstructions and then only after forfr 
eight hours 

Roentgen ExamtnaUon — Valuable cvi 
dence is obtained by roentgen examination m 
the diagnosis of intestinal obstruction Onh 
rarelv is the administration of an opaque 
inetlium permissible A single large scout” 
film of the abdomen taken wath the patit.nl 
Iving supine indicates the degree of intcs 
linaid stcntion present and determines w I cre 
the distended coils are located A film lai.cn 
with the patient sitting or erect slices pas 
mirrored over fluid but the configuration cl 
the distended coils and the degree of di ten 
tion are not apparent The scout film is 
TOnsequentlv far more informative The 
exact location of the probable site of ob 
striiction as determined by the distended m 
Icstinal loops is not ns accurate for the small 
intestine as for the colon On the wl oje 
however it mav usually be said whether tl e 
distention concerns the upper mid II or 
lower third of the small intc«tine Oa'' ’ 
present throughout the gastromlestmi 
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canal, but normally in the adult it is visual- 
ized on the roentgen film only in the stom- 
ach and colon. In infants- and children until 
about tliree years of age. gas may be seen 
throughout the intestine. The rapidity of 
transit through the small intestine is such 
that gas and fluid are so intimately inter- 
mixed as to preclude their demonstration on 
a roentgenogram. In the stomacJi and colon, 
where food and intestinal content remain 
for considerably longer periods, gas ami fluid 
separate out. If intestinal stasis occurs in the 
small intestine from any cause, fluid and gas 
separate, and gas may be visualized on the 
roentgen film. 



Fig SS8 — EDormous distenlion of the srijII intestine 
in a pabent with intestinal wlic There was no pas in 
the colon, and no rebound tenderness Therefore there 
was a complete simple obstruction of the lower ileum. 
(Enterostomy nas pirformed; the patient has Imd no 
obstruclive sj'mptoms in the eleven ^ears smee tlien) 

It is immediately apparent that the roent- 
gen findings must be correlated with the 
clinical observations. Whether the stasis is 
mechanical or inhibitive (paraljtic) in ori- 
gin. one may not be able to tell from an in- 
spection of the roentgen films alone. To be 
certain, usua^^y in inhibitive (paralytic) 
ileus, the entire intestinal tract is distended, 
whereas, in mcchanic.al obstructions the dis- 
tention concerns only the portion above the 
site of the occlusion even though there may 
be some gas in the colon beyond the ob- 
struction. The stethoscope gives a depend- 
able verdict. 

h the Obitnicthn Complete or Incom- 
plete ? — ^Thc chief source of gas in the intes- 


tine is swallowed air. In mechanic.al obstruc- 
tions it is a good pjan to administer a soap 
and water enema which is expelled prior to 
taking the roenlgtnogr.im If the gas per- 
sists in the colon after this it is probable 
that it has leaked past the obstructive 
mechanism and that the obstruction is in- 
complete. Absence of gas in the colon on 
such a film after evacuation of the colon by 
enemas indicates that the obstruction is 
complete (Fig. 55S) . When the presence of 
an inflammatory lesion in the penfoneal cav- 
ity is suspected and, particularly when ap- 
pendicitis is a diagnostic possibility, the ad- 
ministration of an enema, either for pur- 



Fig S59 — Gaioous distention limited to tbe colon in 
B patient «itJi intestinal colic Tliere bad liccn no vom- 
iting or gaslric retention There was an annular enr* 
ODoroa in Uie sigmoid flexure of the pelvic colon 

poses of diagnosis or in the attempt to se- 
cure expulsion of gas. is contraindicated. 

Factors Contributing to Delay in Diag- 
nosis of Obstruction . — Absence of Local 
Pkyncal Findings . — ^Lack of appreciation of 
the fact that simple obstruction of the bowel 
docs not give rise to local physical findings, 
viz., tenderness and rigidity, often results in 
the impression that only a trhial condition 
is present. When it is remembered, however, 
that simple obstruction of the bowel is the 
only serious acute lesion which docs not gi\ c 
rise to abdominal tenderness, a lack of local 
physical findings in a patient with abdom- 
inal pain, nausea and vomiting should 
make one suspicious of the presence of in- 
testinal obslniction. 
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Mistrust tn Enemas — It is frequently said 
that total obstipation characterizes intestinal 
obstruction The bowel distal to the point of 
obstruction is physiologicillj as well as 
anatomically normal In incomplete obstnic 
tion therefore gas mav continue to be evac 
ualed as long as enemas are administered 
Onlj m complete low obstruction is total 
obstipation certain The expulsion of gas 
and feces with an administered enema does 
not militate against the presence of ob- 
struction 

Abuse oj Morphine — ^The admmislralion 
of morphine before the diagno is is cslab 
li«hed assuages the pain and lulls both pa 
tient and physician into a sen«e of false se- 
cuntj Intestinal colic the pathognomonic 
sign of intestinal obstruction is abolished 
Morphine docs not paralyze intestinal con 
tractions on the contrary it enhances the 
lone of the normal as yyell as the obstructed 
portion of the tract The significance of the 
intestinal borborygmi which are to be heard 
on auscultation of the abdomen cannot be 
properly cyaluated yrhen pain is ablated 

Deception of Apparently Effectual Ca 
tharsis m Partial Obatnictiona— The expul 
Sion of a stool after the admmistration of a 
cathartic does not mean that the boaxcl is 
not obstructed and continuance of the pain 
indicates that the obstruction is still pres 
ent The employment of cathartics id me 
chamcal obstruction is not to be recom 
mended like morphine they are a danger 
ous expedient 

Differential Diagnosis — The first essen 
tial in the diagnosis of obstruction is to es 
tablish the absence or presence of intestinal 
cohe Occlusion of the boy>el is not caused 
by conditions yvhicli fail to produce it In 
simple obstruction in which local physical 
findings are absent enterocolitis dietary in 
discretions and allergy must be excluded 
On the basis of the history of the complamt 
the presence or absence of diarrhea and the 
nature of the constitutional symptoms the 
differential diagnosis IS usually readily made 

In strangulating obstructions accompanied 
by abdominal tenderness and ngidity a large 
number of possibilities must be excluded 
Here too the ab ence or presence of intes 
tinal colic IS the chief determinant Occasion 
ally in lesions such as strangulation of an 
oyarian cjst a ruptured appendix or pehic 


inflammation obstruction of the mteslinal 
tract by the mass exudate or fibrinous ad 
hesions may concomitantly obstruct the 
botvel and give rise to intestinal colic Tn 
such instances at times it maj be difficiiU 
or impossible to determine whether strangu 
latmg obstruction with the formation of a 
mass and the deyclopmenl of tenderness and 
ngidit} of the abdominal yvall yvas the pn 
mary condition or vrhether a simple ob- 
struction was superimposed on one of the 
aforementioned conditions 

Identification of the Type of Obstruc 
tion Present — ^The exact nature of an 
obstruction is an item concerning which 
information is largely inferential and not 
absolute External hernias the congenital 
obstructions such as intestinal atresias and 
impcrforations of the rectum and anal canil 
and intussusception of infancy may u iialfr 
be accurately identifieil by the rather obvi 
ous findings or characteristic train of samp 
toms Obstruction of the colon is due usu 
ally to carcinoma and le«s frequently to di 
yerticulilis spastic functional obstruction of 
the colon can usually be recognized by the 
occurrence of findings to be described under 
that caption The greatest difficulty is the 
determination of the exact nature of an ol>- 
slniclion in the small intestine I\hcn es 
tcmal hernia and intussusception which sta 
tislicalh are rather common tsTics of oh 
struction are excluded adhesive obstnictiou 
IS bj all odds the most likely let obstruc 
tion of the small bowel by a gallstone car 
emoma or an enteric mlussusccplion though 
uncommon occurs sufficiently frequently to 
demand attention m the consideration of the 
probable nature of an obstruction of the 
small intestine 

Prognosis — Whereas the mortality 'n 
acute intestinal obstruction has been unac 
coimtably high (40 to GO per cent) the more 
general early recognition and the employ 
ment of more rational procedures liay e 
suited m definite improyeraenl In such oh 
''tructions as congenital atre<ia slrangulatm" 
obstruction mlnbitive (paralytic) ileus due 
to peritonitis and mesenteric thronibosi 
the risk will always be great because of J 
obyious senousne s of these condition*' 
Early diagnosis and the judicious choiM o 
well executed therapeutic procedures 'hou 
be accompanied bv a low mortality in mos 



INTESTINAL OBSTRUCTION 


types of obstruction. Though there are a 
number of potential strangulating obstruc- 
tions, the time element figures prominently 
in all of them. The single variety of obstruc- 
tion in which the blood supply is actually 
not available to the bowel is embolism or 
thrombosis of the mesenteric vessels Re- 
lease of the constricting agent in nil other 
strangulating obstructions before the anato- 
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meclianical obstruction submitted to opera- 
tion. the procedure of election may be car- 
ried out, \iz.. finding and determining the 
CMct nature of the obstruction followed by 
accomplUliment of its release. In late sim- 
ple obstructions, release of the obstruction 
may be associated with an unnecessary haz- 
ard, and evperience has sliowji that mere 
decompression of the intestine is ^afer When 


r 
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Hg SCO — ^Technic of cnlcTO»tom> /t. Coiilractton of a iliUeiided Imwcl upon c'acuUon of lU content Tbii 
occurs immediatplj, antt liic liowcl «nll Unrlens *un>rismcly D, A Ko It French cnllicUr i» Ian! iijioii the 
l)OV\ct and a intcrnipled HaUlcd mattress sutures of line silk make a luntiil fur the nthcler Cnrc must 
be taken to stouI spillacc in punctnrinsr the bowel O, EmploMnenl of llie S-2 stitch to close the comer after 
introduction of the calhelcr into the bowel /), Completion of the inNcrsion E, The resultant jwriloncal Inline' 
Witlidrawal of the calhel<r, when enleroslomy n niaale in tins manner, is not followed by fistula* 


mic changes consequint on prolonged inUr- 
fercnce with the blood suppK of the segment 
fm\ e occurred oin iates the necessity of deal- 
ing trilh a non-viable bowel This is one of 
the most fundamental considerations in the 
treatment of all intestinal obstructions. 

Treatment. — The ideal objective in me- 
chanical occlusion is release or removal of 
the obstructing agent. In instances of e.irly 


the blood supply of the intestine is compro- 
mised b> strangulation, freeing tbc gut of 
the obstructive mechanism is invariably 
mandatory, no matter how ill the patient 
mi} be. 

In general it maj be said (hat the agents 
of demonstrated value in the relief of ob- 

* ^Vancciislecn. Inteslinal Obslrucllons, Charles C 
Thnmiis Puhliihcr 
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g 501 — Teel me of a. epic decompressive suet on enterotomi 4 D slendcd i leslinal cols D An in cs- 
tmal loop near tie conjeclur^ s le of olislrurtion is ddiveied and segreRaleil between rul bcf-co'"*’^ *'*^**1e^ 
clamps after be ng stripped. 4 purse-string suture is placed and an incision transiersc to its ans w m® 
the bowel wall doi n to the mucosa C The lengtli of the me s on D The trochnr is thrust into the l)o*p ^ 
the pnree-slnng suture is bed A T tube with the sdearm bdd vert call^ permits tie operator to msie 
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■struction are (1) eraclicition of the obstruct- 
ing mechanism bj operation (2) decom- 
pression of the distended intestine (enter- 
ostomj or colostomy) or circumventing the 
obslniclion bj cnteroannstomosis, (3) de 
compression of the distended intestine bj 
suction applied to an ml j nig duodenal tube 

(4) administration of «!aline solution and 

(5) blood and plasma transfusions 

In paretic conditions of the intestinal 
tract agents such as hypertonic saline solu 
tion admmislerwl intrav enouslj (Hughson 
and Scarff 1994) spinal anesthesia and 
dnigs which enhance the contractile activity 
of the bowel (Ochsner, Gage and Cutting 
1930) as well as enemas have a place On 
the whole, however, their effect is transient, 
and decompression bv suction applied to 
tubes introduced into the upper and the 
lower readies of the infe«linnl tract consli 
tutes a far more rational attack on the dis 
tenlion 

Operation — ^There arc cssentiallj two 
tjpes of operative procedure emplojed in 
the treatment of intestinal obstruction 1 A 
direct attack is made on the obstructive 
mechanism with establishment of the tntes 
tinal continuity Occasionally this mav be 
achiev ed by the release of an adhesiv e band, 
sometimes it necessitates the excision of a 
segment of the inleslme (intestinal rescc 
tion) together with the obstructing agent 
This may be done in one stage (primary 
resection) or m two stages in which ex 
tcnorizatiou of the offending segment is first 
done followed by subsequent anastomosis of 
the exteriorized loops of intestine by suture 
Now and then it may appear wiser to make 
an initial cnteroanastomosis around the ob 
structmg agent to be followed later by its 
excision 2 The indirect attack consists in 
merely establishing an external vent for 
drainage of the distended intestine in any 
segment of dilated intestine proximal to 
the point of obstruction In obstruction of 


the small bowel in accord with laws of 
good plumbing the drainage (ent-erostomy) 
should be fairly close to the point of obstriic 
tion in the colon the site of establishment 
of the external vent (colostomy) may de- 
pend on whether one wishes total or incom 
plcle deviation of the fecal stream as well 
as on whether a subsequent operative attack 
may make it desirable to place the opening 
rather remotely from the site of the obstruc 
lion Incomplete deviation of the fecal cur 
rent m the colon may be aclucv ed by ap 
pendicostomy cecostomv or simple drainage 
through a tube Complete deviation is to be 
achieved only by bringing a segment of the 
colon up on the abdominal wall 

In the performance of enterostomy or 
colostomy, it is essential that there be abso 
lutely no spillage An aseptic drainage must 
be established I^hereas m the unobstructed 
bowel slight contamination or soiling is 
usuallv inconsequential the occurrence of 
the most minute spillage m drainage of the 
obstructed intestine because of tlie miilli 
plication of bacteria is symony mous with 
death from peritonitis In addition to thi 
establishment of asepbe drainage of the in 
Icstine It IS important in obstructions of the 
small bowel to perform the enterostomy m 
such a manner that the vent will sponlane 
ously close when the tube comes away (lig 
SCO) 

Determination of the Viability of the In 
tcstine — If the bowel has a purplish discol 
oration it is immediately apparent that it 
IS strangulated If after release of the con 
stnctioji iJic normal color returns to the 
bowel and pulsation to its vessels and the 
wall contracts on mechanical stimulation 
the bowel is viable, if the wall remains dis 
colored after it has been left maw arm saline 
pack for a few minutes it is devitalized and 
should be excised Under ordinary circiim 
stances it is safer to establish the inteslma! 
continuity after iiiitnl cxtvrionzalion of tin 


brtaW the sucl oh if the iiitesl nal mucosa cxl il lU ft tei«Jenc> lo cl ng to l1 e jicrfomltons in the tube T1 c 
Irochar accommextates ft no 2* F long tectal tube The Penrose dran i ilh gbeern «ilhn it faalilales 
m.m pulation of the rectal tube and prevents soiling or ap Uage. £ T1 e trod ar in operation in a scctio il 
view The small petforabons in tie catheter predode lojinsr to the bo\el dunog suebon F TIte inleslinal 
trochar G Closure of Use cnterolomy opening with lalemipte 1 llalsted mattress sutures of £i e s !k after the 
obstruolivc agency lias been dealt with U Intesbnsl evncualion is effected b> mil 1 suction oppl ed lo the 
inteslna! trochar / The volumetric reducl on effected by intcsbnnl evacuabon affords an opportunity of dc- 
lerm nmg the nature of the ohslrucbog mcchaDisiD * 

•Wangensteen Surg G^nce L Obsl 76 
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segment than by primary resection All 
anastomotic operation's m the presence of in 
tcstmal obstruction carrj a high risk for the 
patient 

Decompression by Swction Sxjthonage 
Through Inlying Duodenal Catheter — Most 
instances of incomplete simple mechanical 
obstruction of the <5raall intestine may be 
safelv treated by suction applied to an inlj 
mg duodenal tube Similarlj lesser grades 
of colonic obstruction maj be decompressed 
by aspirating the gas and fluid at the gate 
na\ of the intestinal canal which contribute 
largelj to an augmentation of the distention 
Experience indicates that a number of m 
stances of mechanical obstruction of adhe- 
sive origin mav be ‘jalisfactonU treated bj 
this means without operative intervention 
Just as enterostomy usualU permits auto 
matic establishment of the continuity of the 
intestine after drainage so decompression by 
suction applied to a duodenal tube fre- 
quently accomplishes an adequate release 
from the obstructing mechanism The ad 
vantage which enterostomv presents over 
suction applied to a duodenal catheter i$ 
that the bowel above the site of enterostomv 
mav be used as a nutritive tube until the 
continuity of the tract is established The 
Miller Abbott balloon tipped tube which 
may after entrv into the duodenum pass 
readily down the distended intestine has in 
creased somewhat the likehhood of dccom 
pression in suitable cases through the agenev 
of an indwelling tube Subsequent operation 
for removal of the adhesive conslncling 
agent is usually not necessary whether the 
decompression la achieved by means of en 
tcrostomy or by the duodenal tube Should 
subsequent seizures of intestinal cohe recur 
however an operative attack on the offend 
mg agent should be performed 

In inhibitive (paralvtic) tvTies of ileus 
auction appbed to an inlying duodenal as 
well as rectal tube i« of great v alue Of course 
the proplivlactic prevention of distention 
on the whole is more efficacious than treat 
ment of established distention ^hen disten 
lion IS to be anticipated following certain 
ty pes of abdominal surgerv as operations on 
the biliarv ducts and the stomach the early 
employment of suction is of greatest value 
in obviating the occurrence of disten 
tion 


Contraindications — Attempts at obtain 
ing decompression by this means are not to 
be attempted m strangulating obstructions 
or in acute obstructions of the colon with 
enormous distention in which the ileocolic 
valve and sphincter limit the distention lo 
the large intestine Operative intervention is 
indicated in such instances 

Ltmitaiions o/ Comeriative Decomfres 
Sion — ^It is the intcrspersion of segments 
containing collections of gas and fluid that 
renders suction ineffectual If the entire 
■ftomach and small intestine were distended 
with either fluid or gas alone the exertion of 
75 cm of water suction (about the optimal 
deg-ee of negative pressure) applied to a 
duodenal tube engaged in the upper readies 
of the bowel would immediately emptv out 
the entire intestinal canal and this grade 
of negative pressure would be apprccialcd 
in almost the same degree at the cecum 
I\ilh the po«5ibiIil\ of doing away with Ifu 
accretion of distention by continuous as 
pmatiOD of swallowed air and constant re- 
moval of the fluids from the upper readies 
of the intestine as they enter the intestinal 
canal from the stomach liver and pancreas 
With the confluence of gaseous and of fluid 
increments owing to changes m posture of 
the patient the contractions of the intestine 
and absorption of fluid from the bowel the 
existing distention is favorably influenced 
The use of the Miller Abbott tvpe of duo 
denal tube with an inflatable balloon at the 
lip bas set aside some of these difficulties 
Por once this tube has entered the duo- 
denum its transit dowm the bowd is usuallr 
fairly rapid 

In cases of mechanical obstruction it i 
neccssarv lo follow the decompression vnlli 
roentgenograms cv erv tvTelve or twenty four 
hours to note whether the caliber of the di« 
tended intestine is becoming smaller be- 
cause usually the pam stops vrlien suction is 
commenced also the bovrcl accommodates 
itself to a certain grade of distention and 
ceases to cause painful contractions if ihe 
existing distention is not augmented 

Rectal suction for colonic deconiprc' ion 
because of the presence of feces is not as 
efficacious as suction applied tlirough an m 
lying duodenal tube Irrigation altcrnal 
with suction proves more satisfactorv (ta v 
irrigation) 
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Saline Solution and Fluid Admmisimlion 
— ^The greatest value of snhnc solution lies 
ja Jts poner to combat deJijdntJon Most 
clinical obstructions arc Ion lu the phvsiolo 
gic sense hence no specific virtue is to be 
expected of saline solution such as maj be 
observed in experimental high obstruction 
or m a patient who has in obstruction at the 


intelligent orientation concerning the sail 
requirements Simiiarlj, a careful hemo 
globm determination together with ascer 
tainmcnt of the specific gravity of the 
plasma will indicate the degree of hcmocon 
centration or of dehvdralion that may be 
present 

Enough fluid should be given to maintain 



Eg sc* — D agmm of tucl on apparatus «npl >«1 in ll e trcitment of mlcst a] 1 slrnt on \n rflorl si ou! t 
Iwa s be made to ha\c lie end of lie cathd r reaeb be\onl tit d txl nuro P rf ral on< art made so ll at 
s let on na\ be eserlcl s nultancotisly on Up stomseb and on the duodenum \M en the flu 1 aspirat oas are 
great a tl ird bottle si ould be used as a collecling rereplacle * 


stoma after gastrojejunostomy or gastric 
resection 

In instances m which vomtliiig has been 
profuse one may expect rcasonablv that 
dehydration and dechlorination will have to 
he treated Collcr and his as ociales (1938) 
have formulated practical rules for the ad 
ministration of salt and fluid under such cir 
cumstanccs I’lasma chloride determinations 
should be made ns a matter of routine for 


adiilv urinary output of 700 to 1000 cc per 
twenty four hours Daily dLlcrmmation of 
tlie sodium chloride cvcrciton in the urine 
together with periodic deli rminalion of Iht 
plasma chlorides will Mifllce to indicate the 
dailv requirements of sodium chlondc that 
must lie nut 

In oddition to meeting the fltml ehetro- 
l\tc and vitamin (cspcciallv B and C) 

• griusicen »n t f « n« J A V( A tiO 
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requirements it is becoming increasingly 
e\jdent that maintenance of caloric and 
nitrogen equilibrium m surgical patients is 
of the greatest importance In patients with 
obstruction of the gastric outlet or intes- 
tinal canal the caloric and nitrogen balance 
can be maintained by intravenous feeding 
alone for short periods of time (two to three 
weeks) The slow mtravcnous infusion of 
20 per cent glucose solution through a 22 
gauge needle in the forearm or leg allows 
the administration of about 100 Gm (1500 
cc of 20 per cent solution) over a ten to 


ricd pulse with other signs of impending or 
actual shock Instances of voKuIus mlus 
susception strangulated hernias and torsion 
of the intestine due to adhesions represent 
instances in which the possibihtj of a *eri 
ous loss of blood maj be great In all such 
instances adequate replacement of the lo«s 
by transfusion should be carried out before 
operation is undertaken More and more 
the value of plasma in treating blood loss as 
well as blood volume reductions through 
loss of plasma is being universally rccog 

iii7cd 



Fig S63— Inadence of ranous typw of obstruct on in a ten jear period at Uie MassacLuscU* Genersl 
IIosp tal dunng wh ch time tl ere were 30536 surgical ndmiss ons * In the writers experience adhesioBs con* 
sUtute the most frequent cause of obstrucUon 

twelve hour period without great inconveni 
ence to the patient and without much spill 
age of sugar m the urme Daily quantitative 
determinations of the sugar lost m the urine 
are important to determine and regulate the 
rate of infu«ion Ammo acids and a complete 
protein ^uch as plasma will sustain the 
nitrogen equilibrium on intravenous injec- 
tion 

Transfusion — In all cases of strangulating 
obstruction there is some loss of blood into 
the infarcled tract If the segment is long 
loss maj be great as is indicated in a hur 


Oxygen — Inhalation of high concenlra 
lions of oxjgen (Fine and his associates 
193G) maj facilitate diminution of intestinal 
distention bj lowering the nitrogen tension 
in the plasma thus encouraging the slowlv 
diffusible nitrogen in the lumen of the bowl 
to be given up for excretion through the 
lungs There appears to be some 
however if high concentrations of oxvgen 
in excess of 80 per cent are given over long 
periods of time without interruption (J « 
Paine 1041) 

•Mclver Arch Sure S5 
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BRIFF CONSIDERATION OP THE \ARIOUS 
TYPES OF INTESTINAL OBSTRUCTION 

I airCUANICAL OBSTRUCTION 
A NARRomNO OF Tirr Lwiev 
1 STnicrruRi, of bo-wel wall 

a Congenital Atresia (see section on 
Congenital Atresn) 

b Imperforate Anal Canal and Rectum 
— Etiology — Atresia of the anal canal or of 
the lower portion of the rectum occurs once 
in about everj file thousand births The 
division between the sexes is about equal 
Not infrcquentlj it is attended bj the pres 
ence of other embryological defects 

Emhryologtcttl Anaiomi / — ^Failure of ihe anal plug 
to break donoi brings about tbe condition of iroper 
forate anus incomplete migration of the bind gut 
atres a of tb« rectum Tlte malformation m impcrfomtc 
anus concerns almost solel) U e poslallantoic pit, that 
IS U e portion of tbe Kind gut caudal to tt e aflanto $ 
that groscs donn and joins tie anal plate The al>> 
normal development of imperforalion tl ereforc cot cen » 
onb this scgmint of tie gut and does not extend 
hither than the mfener portion of tl e prim ine cloaca. 

Paihologyj—Tvro types of impecforolicn are recog 
niacd iiz .1 nrilb or without abnormal fistulous con 
Tnunicnlien of Uie terminal bovel Sliedas classifica 
Uon on tins bass is widefy accepted Of 114 cases of 
imperroratioa collected bv 7ieinendorQ (1000) tliese 
divided themseUes os f llni s with reference to ^tinlas 
(able 


Type I 

1 Anal atresia 
3 Rectal atresia 
S Anal and rectal atresia 
Total 


( itw Per cent 
“S 316 
in 14 

8 7 

03 40 6 


Type n 

1 Vnginal fistula 
S Urethral fslula 
8 Vesical fistula 
4 External fistula 
Total 


Cases 

33 

11 

0 

4 


Per cent 
333 


The natnre of tl c occlusion in iropetfomlion may 
^a^y from a thin ihaphnigm to imperviousness of the 
entire JengtJj of the ana) canal and rectum Slenos s 
Will out actual atresia mav alTO occur Owing to the 
early segregation of the unnarv an 1 genital passages n 
lie female %esicnl and urethral terminations of lie 
reeJuro bit unlinown in tl al sex The almost insnr able 
site of tcrminatioM of the f si dons tract is in tie pos 
tenor commissure of the \agina In the male commu 
mention xvith tl e prostatic urethra is usually esUb 
lishcd by a narrow trnct wl en tl e conimunicotion is 
without the bladder the termination may be doacal m 
type 

Clinical FeatuTes — In hospitnls the occur- 
rcnct of atresia is usuallj established when 


an attempt is made to secure the babx s 
temperature with a rectal thermometer In 
ami atresia casual inspection of the per 
ineum serves to identify the nature of the 
lesion ^Mien routine examination of the 
newborn is not regularly made, the pres 
enct of miperforatjon may escape detection 
until failure to etacuate meconium is noted 
Vomiting and intestinal distention occur in 
most instances 

The degree or extent of the impervious or 
atrcsic bowel cannot be made out by the or- 
dinary criteria of physical examination If 
the infant is Iield m the nuerted posture 
however tlit height to which the gas ascends 



fig 561 — Sranner of ifetcrmiaing tfe tfegree of ira 
l>crfcc(ian present and the order of magn tii le of the 
s irgical approarh necessary to lap 1 ) e d slended gut 
Tn (III inierteil posture gas mounts as high os tl e 
obstruction extends * 

in the pelvic colon and rectum as indicated 
in a roentgenogram serves to determine the 
extent of the imperforation (Fig 5G4) 

rfogno$is — In occlusion of the anal canal 
or rectum without fi'ituloiis communication 
prolonged survival without the establish 
ment of an external opening is impossible 
Infants with xagiml tcrmnnlion of tberec 
turn may frequently be seen because of an 
abdominal mass occasioned by the ncciimu 
lation of feces above a narrow oiitJei In the 
male Gstulous termination in the urmarv 
tract usualK eventuates m pyelonephritis 

• AAongenstcen and Ricc Ann Surg 9* J p Xjp- 
pincott Co 
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unless the communication is obliterated ‘ind 
an external opening is established for the 
c«cape of feces 

Treatment — The earlv establishment of 
an a^enuc for the escape of gas and feces 
IS indicated \Imost in\ariabl\ this is best 
accomplished b\ means of a perineal in 
cision (proctoplastj) A roentgenogram 
taken with the infant inverted indicates the 
depth at which the bon el mil be reached 
Recourse to colostoma is rareh nece«sar\ 
and should be a>oided because of the id 
creased risk In \aginal termination of the 
rectum simple dailj dilation of the narrow 
tract followed bj its implantation through 
the fibers of the external sphincter in later 
childhood is indicated The risk of the opera 
ti\e relief depends largeK on the order of 
magnitude of the procedure found neces«;ar\ 
to establish an outlet for the escape of feces 

c Acquired Strictures — Etiology — 
Stenosis of the bowel brought on b\ ac 
quired strictures maj be due to (1) inflam 
matory (2) neoplastic or (3) traumatic 
causes Of these the third is the most infrc' 
quenl and maj be «aid to be a rare occur 
rcncc Occlusion due to the formation of a 
stricture has been reported after blunt 
trauma to the abdominal wall The usual cir 
cumstance in such instances is <e\erancc of 
the me«enter\ to a short «cgment of the in 
tcstine which accident is survived Subse 
quenth cicatrization of the intestinal wall 
occurs and stenosis superi enes The more 
frequent occurrence is traumatic stricture 
after incarceration or strangulation of the 
intestine in a hernia particularU in the 
femoral canal 

The formation of a stricture ma> attend 
an\ ulcerati\e process in the bowel but is 
ob«er\ed most commonlv in intestinal tu 
bcrculosis A tuberculous ulcer which has its 
axis trans^e^sc to that of the mlcstinal tract 
and vhicli is usualK exhibiting signs of heal 
ing gnes rise to stricture that results in in 
totinal obstruction These are frequentJs 
multiple II\'perphstic tuberculosis an iso 
latcd tape which has a predilection for the 
cecum ma\ gi%e rise to obstruction Svphi 
hlic strictures of the bowel ha\ e been known 
to gi\c rise to obstruction Simi!arl\ follow 
ing on the ulceration of the bowel attending 
bacillar\ d\scnlcra and t%*phoid fever stne 
turcs causing intestinal obstruction have 


been observed The ulceration in tvphoid is 
in the axis of the bowel and the formation 
of a stricture is rare Inflammation in di 
verticula (diverticulitis), commonly oli- 
served in the pelvic colon of persons past 
middle life rather comraonlv gives riac to 
large masses which obstruct the colon Be- 
cause of the not infrequent concomitant oc 
currcnce of carcinoma in this location of the 
colon an accurate differentiation is possible 
onlv bv means of microscopic examination 

Obstruction due to a neoplastic proce< 
ma\ be occasioned bv either a benign or a 
malignant tumor Benign tumors occur mort 
frcquentlv in the small intestine and the 
malignant m the colon with the exception of 
sarcomas which occur more frcqucntlj m 
the small intestine Of the benign tumors 
lipoma mvoma fibroma adenoma and 
angioma are the more usual offenders All of 
these except adenoma show a predilection 
for the small intestine An enteroc>sloma of 
congomtal origin not infrcquenllj associ 
aled with a persistent Meckel s diverticu 
lum occasionalh gives rise to intislinal 
obstruction Gaseous cysts of the mti'stinal 
wall have been known to cau<e obstruction 
of the bowel 

rolWoyy— Tie majonty of these lesioas pte rue 
to a s mple oletnjclion of the bowel Bea 'at tanon 
of the small intest ne and lai^e bulkv adenomas or 
earctnonuis of the colon ocnUiODallv bnng about occlu 
son by mlussuscepbon The caratwd tumors wlieh 
occur ID the small bowel have pven n5e to olslac- 
tion IQ about 10 per cent of Uie reported instiners 
these are to be d fferenliated fmm camnoma of the 
small intestine their reaction to the silver staia 
Ifolh pre rise In metaslasea Caronotna as wri! as 
ramno d tumors of the small inlcst nc is usually * nsV 
but may be multiple 

Camnoma of ll e colon w a ffe^uenlJy obverTed 
ranse of obstruction in older persons Obstmcl on of 
the left half of the colon where the inlest nal contert 
first brpns to assume sord form occurs eijht limes 
more often than in the proximal half The *iSinoi I 
fleanre with the narrowest Jnmen of anv porl»n of 
the large boweL is most frequently the s le of olxlriK 
tHHi 10 tie colon The anatom cal arrsn-emerl of “<■ 
flexures parlicniarlv the splen c flexure proT^po^es to 
obstruct on ^YI en obstruct on occurs as a result of • 
cecal camnoma it is the small bowel that m ob«trtift 

Vine of everv 10 cases of mceban cal olwlrurtion 
the colon arc due to carcinoma. About 40 per c« 
the patents with camnoma of the lar?c Imwel * 
present themselves for Ireatroefit come 
chroDic or acute intestinal obstruct on Acute c 
tioo IS most freeiuenlly ofaerved in the annular rP<^ 
nng camnoma in the sifinod flexure 
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Owing to tlif usnal competence of the ileocecal 
sphincter an olislniction of tie colon when alteitdcd 
bj cons lerable distention tends to become strangu 
lating in cl aracler The ileocecal sphincter and vahe 
usually bcl ave 1 ke n cl eck lalve perm It ng fluid and 
gas to 1>e forced into the colon but there is no escape 
of the contents of tl e distended colon hack into the 
small intestine \t operation desp te enormous dsicn 
tion of the entire colon tl e last few mel es of the 
ileum are usually found to be not d slende 1 The 
cecum has the largest diameter of the colon conse- 
quently it dilates most tea 1 1> and usualb si o«-5 the 
greatest efTects of incrcaseil intraluminal d stenlioo 
(Fig 5 j 9) TJlceralion hemorrl age an 1 perforation 
obsened most frequcntli in the cecum occasonallv 
attend this t>T>e of obstruction vphen it remains un 
reheved for some time 

Si/mpionu — A slnciure of the simJJ 
bowel whether due to n neoplastic process 
inflammation or trauma usuallj gi\es rise 
to subacute attack's of mtestmat colic When 
the patient presents himself with jiUcstinal 
obstruction vinhU pcnstahis is often in 
evidence and loops of small intestine maj 
be felt and seen through the abdominal 
pinetcs The patient ma% ha\e rcHtitely 
long inlertals of freedom from attacks In 
most instances of obstruction of the small 
bowel Uirough carcinoma progressn e loss of 
wcjglit and occasional attacks of pam and 
aomituig are usual The finding of occult 
blood in the stool lends confirmation to this 
impression particularlj if the stomach and 
colon are known to be free from disease Be 
cause of the fluid character of the content of 
the small intestine narrowing of the lumen 
bj the stenotic process must be considerable 
before obstruction becomes persistent Such 
patients have come under the writers ob 
servation with a storv suggestive of mtes 
Imal colic but on examination no objective 
demonstration could be made of the exist 
ence of a block to the bowel bv clinical or 
roentgen evidence 

In obstructions of the colon due to sine 
tures winch are largely neoplastic m char 
acter vomiting is frequentlj absent despite 
the presence of enormous distention This 
occurrence is rcndilv accounted for in the 
lack of participation of the small mlestme in 
the distention ^Micn the lips and usuallv 
the lower hp of the ileocecal valve arc de- 
ficient regurgitation into the terminal ilcum 
maj attend colonic obstruction ^hen a duo 
denal tube is passed into the stomach no 
retention maj be found Antecedent attacks 


of abdominal pam associated with tempo 
rary meteonsm are frequent, a historj of 
constipation extending back over some pe 
nod of time is usual The occurrence of blood 
or mucus m the stool suggests the presence 
of an ulcerative process m the bowel A1 
ternatmg periods of constipation and diar 
rhea mn\ be complained of Intestinal colic 
may however be the first eudcnce of the 
disease 

Diagnosts — ^The occurrence of intestinal 
colic and distention affords satisfactorj cvi 
dence of the presence of an organic block 
in the bowel The location of the distendeii 
intestinal coils i» easilj obtained on rocnl 
gen examination 

Differential Diagnosts — The evict nature 
of the obstructing agent ma> not be de 
terminable until at operation Incarceration 
of a gallstone m the mtcslmal tract enteric 
mtussuscephon anti obstruction bj an ad 
hcsivc band cannot be adequatclj differ 
entiatcd 

In obstruction of the colon t functional 
spastic ileus concerning essentiallv the large 
bowel mnv give rise to confusion Ihe pic 
turc of an organic occlusion in the bowel 
ma} be simulated closelj and many pa 
tients with spastic obstruction of the colon 
have been operated on under the diagnosis 
of mechanical obstruction due to neoplastic 
stricture in the sigmoid flexure Inspection 
of the roentgenogram showing the extension 
of the gaseous distention to the rectum and 
the adrmnistntion of a lianum enema tisii 
allv serve to differentiate these conditions if 
the possibihtj of this confusing occurrence 
IS only borne m mmd Occasiomllj compres 
sion of the pelvic colon from a pelvic mass 
may bt mistaken for an intrinsic obstnic 
tion m the intestine but phvsical cxamina 
tion and the historv usually •'Crve to difftr 
cnlinte this condition Diverticulitis and 
obstruction by neoplasm often cannot be 
distinguislicd without the aid of the micro 
scope 

Prognosis — Ihc mortality of mtesliml 
obstruction due to malignancy is m tlic 
neighborhood of 50 per tent This imwar 
ranted mortality is comi>ouiided in part 
through continuance of surgeons to perform 
cecostomy an operation which cannot be 
done aseplically in the presence of great dis 
tcntion General adoption of tlie type of oj*- 
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cralive procedure depicted in figure 565 will 
lead lo a lowering of the mortality. Benign 
stncturos carry considerably less rUk, 
Treatment — Frequently palicn Is with 
subacute obstruction of the small intestine 
due to stricture can be tided oser lo a non- 
obslructise phase by the employment of 
suction applied to an inlying duodenal tube 
and the condition rectified in one operative 
procedure If. howe%er, the diblention is 


low. is often the wisest procedure. Occasion* 
ally an enteroanastoniosis followed by ex- 
cision of the lesion at a subsequent opera- 
tion may be performed 

In obstruction of the colon a decompres- 
sion type of operation is in order. Because 
of the action of the ileocecal ^alve, suction 
applied to a duodenal lube is of no value, 
except in cases in which the obslructbc ele- 
ment is mild. Here, frcquentlj the pitidil 



Hg 5G5 — ^Teelinic of «te«)nipfp<5ing Ihp dislmdcd coI»n Upper Irtt sketch of a roentprnopranj \ Ere fee 
piece (tt) w*s Ispctt o>«r the unihilirus (b) Upper right the melliod of deRaUng llic cotoo on eowpW'®" 
of the operation is ahonn After a few such aspira6ons, Uic boHel U inciseil, and before it linallv eu 
across a tube is inserleiJ The tension in the boviel is deterrnineit before its eontenU an aspirated This asrpl^ 
type of operation for acute obslruelion is attended by a low njortallly.* 


great and the nature of the obstniction re- 
mains somcwlKit in doubt, operation is in 
order. No evtensive surgical procedure 
should be contemplated in the presence of 
obstruction, particularly opcrati%’e proce- 
dures which require opening of the bowel. 
Enterostomy frequently suffices Resection 
and anastomosis carrj’ a high mortality and 
should not be attemptctl under ordinary cir- 
cumstances. Exteriorization of the loop of 
intestine, especially if the obstruction is 


maj be carried o^e^ lo a non-ob^tructitf 
phase by such means and the lesion^ its( 
directly attacked In aculc obstruction i 
might appear that appcndicoslontj or cecos- 
lomy would be the operative procwhire o 
choice. The former dc%i3les tin* fecal 
incompletely; an aseptic cccostomy i> ‘ ^ ’ 
cult to perform in the presence of an acu f J 
distended colon. The wTilcr has come to 

* tXsnpenstwn Intntinal Olj'tnirtJO'W 

Thomiu Pubndier 
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ploj a transverse incision ciireclly o^e^ the 
transverse colon (Tig 50j) m dealing with 
acute obstruction of the colon It can be 
done aseptfcalh and little risk and con 
stitutcs a satisfnctor\ and effectual method 
of decompressing the distended colon "When 
tlic obstruction is in the hepatic flexure or 
tlic ascending colon, that distended segment 
of gut may be exteriorized and lapped as 
indicated in figure SG5 An alternative 
method avould be to perform ileostomj on 
the terminal portion of the ilciim pushing 
the catheter through the ileocecal a ah e into 
(lie distended cecum 

2 OUTaRATIOV 

<i Intestinal Obstruction Due to Gallstones — 
htiolosj— In eases of obstructions due to pnllstones 
tliere is m^arlftblv an abnormal communication be- 
hTeen tlic b liarv passn^s and the intestine Atost fre- 
'{iiently tins internal bilary fistula is esUbbsbed be* 
tneen the gallbladder and Uie duodenum tloagh com 
mvinicalion with some other portion of the alimentary 
canol such aa the stomach lejunum ileum or colon is 
occasionally found lofrequcotly the communication is 
belueen the common bile duct and a portion of the 
intestinal canal Instances are reported m nbich an 
intestinal obstniction is soi 1 to have oecuired in Ibe 
absence of such an abnormal communication In soeb 
instances honever it would appear unlike^ that the 
gallstones were large enough to eaase a mechamcal 
block of the bowel for rarely do gallstones of that 
size pass throiigli tl e ampullary opening of the chole> 
dodius irowcvcr occasonally gallstones not large 
enough to block the lumen of the bowel do cause symp> 
toms of bowel obstruction In such instances lowoer 
a dynamic or spastic obstruct on must be brought 
about through the agency of the atone Obstruction 
tfue to a gaffsfone though infrequent w ifecttfedfv not 
a rare occurrence The usual site of lodgment of tl e 
stone 13 the lower portion of the ileum but occas onally 
il IS found in the jejunum or even in the s gmoid 
flexure of Uie colon Stones large enough to occlude 
the lumen of tl e intestine are usuxllv about ll e site 
of a walnut Hound stones are miieli more hkelv to 
cau«e obslnielion tl m stones of equal weight but 
greater length 'nnlargement of a gallstone dunng its 
passage through the mtest ne may also occur It is 
especially likely to happen if the stone remains in any 
porlion of the inleslme for a considerable length of 
time and particularly when medicaments such as bis 
luuth subnitrole calcium or roagnesi im carbonate are 
taken orally InsUnces in which obstruction due to 
gallstones has occurred in the same penon more than 
once are on record Gallstones obstruct tic bowel 
three tiroes more frequentK in women than in men 
persons of middle life and aUanced years are mwt 
often attacked 

ro(ho/o5y— Obstruction due to a gallstone ts ttsoally 
of ll c simple variety in which a mechanicfll block 
alone is present Occasionally such an obstruct on par 
lakes of tl e nature of a volvulus because of the fact 


that when flu d and gas accumulate above the point 
of obstruction owing to the increased weght of the 
segment such o loop may un lergo torsion A tendency 
for perforating ulcer to form at the site of incarccra 
tion of the stone in the bowel is well known 

Symptoms — ^There are no clinical fea 
litres peculiar to this type of obstruction 
Frtquenth an antecedent hislor\ of disease 
of the gallbladder or chohngitis maj be ob 
tuned Intestinal colic in the prc'^ence of 
unexphtned jaundice should suggest the 
possibility of obstruction due to n gallstone 

Diagnosts — ^Though the presence of mtes 
ttnal obslructjon is rarely demanding of 
proof, an accurate preoperati\e diagnosis is 
rarely made Occasionally the stone maj be 
visinlized in the distended bon el on the 
roentgenogram 

Prognosis — ^The outlook is somewhat 
gra\c (morUhly of about 50 per cent) 
This IS nccoimtcd for partly bj the fact that 
the patients frequently come hte to opera 
tion and partly because the opening of the 
intestine in order to extnet the stone in liie 
presence of obstruction may result in pen 
tonitis Opening of the bowel and removal 
of the stone without soiling will lead to a 
lessening of the mortality Of the last 4 pa 
licnls operated on at the Um\ersit\ Hos 
pitnls, none died 

Treatment —Operation at the carhest 
possible moment is the safest procedure 
The stone must be removed yyithout spil 
hge Aseptic removal can be effected by 
placement of presection sutures which arc 
pulled aside for the placement of the tnns 
verse incision in the bowel As soon as the 
stone 13 removed the sutures are tightened 
and tied 

b Intestinal Obstruction Due to Foreign 
Dodies — Cbillren occasionally swallow pebbfra coins 
or arcular wh sUes that muy gne rise to inle<tinal ol>- 
stniction but the majority of these foreign !>» 1 es piss 
through the intestinal canal without special event 
Demented or hystencnl persons not infrequently swal 
low objects of the most unusual cl ameter tl at Imlge in 
the intestine and cause obslrurtion Pins needles 
looks teeth spoons nails and screws lave been re* 
moved Indigestibfe materials such as bran I ir<ks of 
oats anl fruit stones have been known to accumulate 
m the istest ne or to contnbute to the formation of 
masses in the bowel wluch cause obstruction Should a 
stneture exist in the intestine sncIi bodies are par 
tKuIariv likely to obstruct it 

c Obturation Due to Fntcrolitbs, — Pnlerollhs 
occastonnlly give nsc to obstruction in man but com 
ntoiilv IQ horses Their oe«irrence m the human vermi 
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form w * mltfr of jmwal LnowWcp En 

trmlilhd Uiat muv: mlMtinil ©latnirlion may h« di 
rnlr»l into iKrrt; *-Us\« (!) inJ© nilrtofilli*. (8) 

mxrri enlemljthi or phytotjezoan anti (3) inIfsCiiul 
ronmliorw ilu© to mention of nx'Iiram'^fit* Tnie 
intntinal dorm or enirmfilh* prrvnt usaall\ « tnull 
orpujir imciru* Tlry dcTrlop in the ©f ttasis 

■ml in an «Tlal nr mr<lmm (Wntrr^trin IfriSi Tl»«> 
arr u^uall) foumJ tJwrrrorr in the larpe laJrrtmr and 
ocrasionfllly m the trrmmil ilratn Thrir omirtrnrc in 
clivrttieiil* nVinR the rrm^ntrnc Iwrder of iKr small 
intntine has brrn rrpr«lr»l!y notnl TTie orruional 
prrvncr ©f enteroliths in Merkels tliieriirulum u well 
Inown AJkannr mineral sails of phosphnm* ralhom 
or ammonium may !« ilepoMted about the central 
nurleiu of ti c stone \Iisrf1 stones are formed tnually 
by the bulks or perCne of fruits Inlrstmsl contents 
■re then depositeil alioul Uiem in the aTLiKne nir<rium 
of the lonrer intestinal rnnal FotlowiniT the prolonired 
in{!rsIion of raleium man>esium bismuth ami sakil, 
intestinal stones may form In painters and shellac 
workers dereloprrienl of such stones hs« l>een oliservcd 

Clin eal features of enteroTitlis that rsiue intestinal 
obslruelion are not unlike those due to rtfldoncs or 
other foreim hrylies m the intestinal tract ®nfhe are 
Tsiriopa^ue and may be Msille in foentpenofframs 

rreatmenf — Tlie principles detailnl under the cap. 
lion "Intestinal Obslnietirm Due to CaJlitnnes" are 
pertinent 1 ere If the obstruction is ineompfete suction 
appfed to a duoilenat tube •nil freqiienllj permit of 
renwral of the fompn lirwfy in an unolntnietire phase 
If the dislenliou u ennsiderable tenporsry exterion 
niton of the involml sepment of the intestine ts to 
onlcr 

d Inteatlna! Otrttroelfon Dae to tVorms^ 
Infestations of dteom /Kwhoeoidrs orrasionallv cue 
rise to inirslinsi olistroction mually in ebdlrm Orr«' 
sionally the symploms hare foUnweii the institution 
of rennifiiEe Iherups Rost has isolatnl from the A*- 
ennr a siifntanee sshWt esfiiints a markesf slimnfatins 
eFecl on the tonus of the intestine of tlie eat The 
administration of vermifure may Tiliersle from lie 
storm a tosic sulwlanee that preeipitates a spasm of 
ll e hosel Oswsionallr the presence of these worms 
mar be dcrmnstralrsl roeBlcenoprapJifnilly If the oh* 
Rtrurtion IS ineomflelr as is nsnall* t1>e ease fite trm* 
pofsry emptoyrnent of du'slensi suction will rtmilt in 
the automatic estal nshment of intestinal rnniinnily 
If the mass of worms perusfs. bowerrr oprrslion may 
le III onlcr \Yheirrer post t Ic the intestine shosill cot 
tie opened for the Atrttru eshd its Sn OtuisinJ tmdrnry 
to stork Its way Ihrourh tlte suture line This has hern 
trporteil after pastrse reseetmn bM n*y »lso be ot*. 
aerrr d in the esiienmentst lalaorslOTy folkisrinp mtrr- 
oitomr on the docs intestine 

e Intestlnil Obstruction Due to ^terrmlom in 
the Newborn.— Fp thefial plir* siHieTenl to munms 
memlirsne which when tmrolletl per the sppr«nsnee 
of kmc r.at nuts of the istesti**.!] wall hare Irea 
known to pre nse to obstructxm in the nesst»>eii 
(Fiafto IW) 

f Fee*l Obstrnetlon of the Bowel (Illrscli* 
• prune'* IH*ea*e1e— — k »nmes»!isl frerpaent 
esttse of feral olwlrwtioo of tJ»e Utwel Is ron|y£.Ul 
enU r e n oe a t of the cs>Lia aryl nrlan The fhwt emn- 


plete description of this <riseai« was psrn by nj*srf 
•pnrap m «n<! since then this djiease has lern 
Lsosrn liy his rame 

Vfoynozu — The nik as far as the acute oLstrur*jrn 
IS roneemeel u not preat llioocli if tl-* obttrudi.vi 
iro« onrrlicrrtl perforation of lie eotm may oesw 
tnUmate permanent relief from the ron«nii<>n det-jiaU 
correction of Uic underlying difficulty 


3 tNTESTJN ll. OnsniCCTJOV DUr TO CX)^t 
lItR?S 10 K ntOM ^\ITIIOL'T 


Etioioyy — In such iwtancca the meefianum muarr 
consista of csimpTrsaion of the bosrrJ at some frrl 
point br a tumor mass or other mechanism e\trsi-s.c 
to the liostel Tlie site* at wlich such ohstrurlio'j frt- 
qnenlly occur are (1) the rrlropentoneal duoderun 
where the iluotlimura is crossetl hr the supencr rrwn- 
tene artery, (4) the terminal ileuns at its iiis.-rtirtn Jrfa 
the cceum am! (S) the pelvic colon Tlie buns 1« un 
danea of the peJns account for the frr*iuef‘*y with 
wbifh an inenrccmles! mass to the jielns mar eo-rpTss 
the pekic colon and pre nse to olwtnielion Turrws 
of the inesenlerv or large rctroperiti ti'sl fuiws ohdi 
fit tlie inlrstme permit the Inurl to become s^urerr-f 
and occludes! by a small rows sihirh a brjer t^»«s 
•ouH fad to aecomptish if the losirl were p^bV 
enoogli lo ewwpe Inflammatory mawes part niUr'r 
wlien in the peKis may obstruct the Lowe! Ir pres- 
sure Tlie aildrsl factor of orraniratioo of firm r1* 
adhesive liamls kinVinp the bowel mar ore#«»ria!!v 
pla> a pot whidN minor role iit the deTrlnptnrat of 
olstruetion in surh mstaneea. 

Chnienl rrafurra.— The hidnry, phyieal etamma 
twin and roentgen oliscrMtioiia usually rslafTih if-c 
diajmosis In an-c«tlr<l artenomrsentene ibui llere ear 
br frrejTi'nt xnmilinp \spira1ion of the stor-ael a**f 
hasinp the inlimt lie prone so that llie deap of I** 
mesj-ntrrj falls aseas from the dmvlenum uiuatr a'lnl 
relief RocTitrrn examination with fiafimii tniiaPy dna- 
onstiales dilatation of tlie duotbrnim up to tlw f«“‘ 
wierc it 11 rsimpimscil be tlie supermf mewr erv 
artery TIic seout flm in otlier types of obtnrt* n 
lor eompreasion Usually indieatea the site Pf U* oerf* 


Tree f m en f —Tl e olutruction Is nstia*Ir ineorrp’e'r 
an I operation u rareir detnamfeil fir rcref nf tV /s* 
Imtinn An anastomosis lietween the 
domlennm and Uie frsl kwip of the je aiian a'’’i* 
■elequate rel ef in roanr instaixTr^ of •0'<a”e<T sr'e^ 
rnesmtene ileus Come eases of sewa'l-'l irlerr*rrw^ 
lene ileus are dim to eompressive .lesel'pmci’la! la*" 
wlwh rouse narrowinp of tJ»e lumen of ih^ djivv<:tr~ 
In these rases it is best, as laid 1 flOI'l t»* is-^-cste'h 

to free the {marl ratW lhatl male a Pe* 
the olistruetire mechat ism is in^'ammat wy. rJrtp 
•ppliesl to » diaohmal tul>e often a-'erist'ly Cfri 
the dstention an ! under eomerva'ive nsrafes^^ ^ 
clwrnp the appreation of lira! heal •• . 

af»J to the region of the h-mia wfiere {swsil r I 
atrurlive element Is aalisfaetifify sfea’t • m 
alooanr operatrm b in ortler to fersose ^ ^ 

OVwlomy oreaswiialJe 

ladr for the "j-laiter of pans" ity’iratv^ • 

IBP paratnelnUs am! eeru^lj* of tli' V' 



INTESTINAL OBSTKUCTION 


1049 


B Intestinal OBST^ucTIo^ Due to Ad- 

^ESIO^S ALD B■^^DS 

Frequencj/ ■ — In e\ erj senes of cases of m- 
Icslinal obstruction, this group constitutes 
from SO to 40 per cent of the cases 

Elio/ojiy — ^Tliere »s uniform agreement that most 
alhesions causing mtestioal obstruction (Te\elop afler 
operation Of ICi cases of adbcsire ileus reported hy 
riescli TI ebesius (1020) operation Imd be«n pren 
ousli performed m 113 cases Appendectomy for aup- 
pumlive appendicitis necessitating drain'ige is a most 
frequent antecedent Opemt ons on the female peliic 
organs rank second as a precursor of postoperative 
adhesions caus ng obstruction It is an interesting fact 
that there appears to be no direct correlabon between 
the location or presence of the adlie* tins and the d^ 
lelopRieiit of intestinal obstruction Bnant (10^3) in 
performing 207 routine postmortem examinations with 
the point in mind of determining the occurrence of 
adhesions found that the transverse colon in both 
males and /emnlcs was most frequently involved Next 
in frequency adhesions were found around the gall 
I la Ider duo lenum omentum ascend ng colon hepabc 
flexure appendix bver and descending colon 

Adi rsioos that give nse to lotesbnal obstrueboo may 
he of congenital origin ni the toll tiat binds the ter- 
minal ileum to ti e cecum adhesions may form also la 
consequence of external bluut trauma or following in 
Irapcritoneal hemorrhage and other uiHaramattons of 
all ranebes and following tumor implants in the ab- 
domen Adhesions after endometnal transplants m the 
pelvis are not infrequent The adl esive tj-p« of tuber 
culous pcntonilis commonly cau«es chronic intestinal 
stasis and oocftsionxllv acute intestinal occlusion 

Adhesive bands mas cause obstruct on bv actual 
sompression of the bowel through traction ktnkmg of 
the Intestine or by eflecting s solvulus or torsion of 
the bowel Meckel a diverbculum mav give nse to ob- 
struction by any one of tlese meohanisms Binds 
causing obstruction iisiiaiYy concern i/ie smaff mfesfine 
when the large intestine is iiivolveil llie flexures of tie 
colon are usually impl cated the hcpal c splenic and 
sigmoid flexures Adhesive bands causing obslreclion 
mav be narrow reprcscnbng mere threads or they may 
be broa 1 peritoneal folds 

Tnleslinal obstruebon tbrongb the agency of ad 
lesions following operabon may occur at anv time — 
most frequently within tl e frst four weeks but at anv 
bme thereafter and have been observed years later 

Pathology — ^Adhesive bands may give nse ether to 
simple intestinal obstruction or to the slrangulilion 
type The most frequent occurrence is simple occIb 
sions of the bowel by compress on kinking or traction 
Volvulus or tors on is not infrequent through the me- 
dium of abnormal bands in the peritoneal cavitv tVilms 
(mod) has desenbed ll is mnely of mtesbnal obslnie- 
tion in considerable detail under the speaal capbon 
of TCnotting of the Small Intestine ” 

Chmeal Features — ^Intermittent gas pains 
are the patient s first complaint If the con- 
dition occurs in the immediate postoperitix e 


convalescence the ntture of the lesion per 
haps IS not suspected until miiset and 
vomiting occur A roentgenogram taken at 
that lime usually shows the distended in- 
testinal coils The audition of loud intestinal 
borboriglni at the height of the pam eslab 
Iishcs the presence of intestinal colic which 
together with the roentgenogram establishes 
a diagnosis of intestmil obstruction If the 
adhesive bands merclj block the continuitj 
of the bowel, tenderness is not found If a 
loop of intestine is strangulated sanguine 
ous fluid escapes into the peritoneal cavity 
giving rise to tenderness of the abdominal 
wall The insertion of obstructing adhesive 
bands to the anterior parietal peritoneum 
occasionally gives point tenderness m simple 
obstruction Visible peristalsis is rarelj 
noted m acute adhesive obstruction The 
roentgenogram indicates whether the ob 
struction is complete or incomplete 

The litslorj of a previous operation is 
often significant The stor> of antecedent 
previous attacks of intestinal colic accom- 
panied b> nausea and vomiting suggests the 
diagnosis m fact, the diagnosis mn^ fre- 
quently be made over the telephone 

Differential Diagneisis —In the immediate 
postoperative period especially following 
operation for an inflammatory process, the 
existence of peritonitis may suggest itself 
In such a circumstance however the ab- 
domen IS silent whereas the abdomen of m- 
teslinal obstruction presents intestinal colic 
OrfAsmniiJy jt J5 d-tfBruJl to ibslm^uisb »Jlh 
accuracy between an inflammatory lesion 
causing simple obstruction and an adhesive 
mechanism occasioning torsion and strangu- 
lation of tlie intestine Sometimes it is im- 
possible to make a differential diagnosis 
without performing an CAploratory laparot- 
omv 

Prognosis — ^The outlook is essentially 
measured by the nature of the manner in 
which the intestine is obstructed Wliercas 
a general mortality of 40 per cent is re- 
ported limelv recognition and judicious 
treatment should result in a much lower 
percentage (Wangensteen et al J039) 

Treatment — A partial adhesive obstruc- 
tion may be satisfactorily treated m many 
instances by suction applied to an inlying 
duodena! catheter When the obstruction is 
complete as indicated by the absence of gas 
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in llie colon after the administrilion of 
enemas operation is often a<hi«able In 
carh instances of simple obstruction Ihc 
operation of election \iz locating and dc 
Icrmining the exact nature of the ob^tnic 
live mechanism ma\ be done as tiell as re- 
lief of the imprisoned bowel In late in 
stances simple enlcrostoma la the operation 
of choice In strangulation obstruction 
which IS heralded at operation bv the pres 
ence of hemorrhagic fluid and an mfarctetl 
segment of intestine the Mabilila of the 
loop must he determined No matter how 
ill the patient ma\ be if the bowel is not 
\nble it must be excised In the small bowel 
the tcndenca is increasing to do primara re- 
section followed b\ immediate clos«l 
(aseptic) anastomosis 

C IlniMv 

1 Intestinal Obstraction Dae to Eatemal 
Hernia — ^Extenial onfc« at wWh lerrna 
wain most frequenUi are the inguinal femofal and 
umbilnd The«e are nbo tie hemiu that roost fre- 
quently give n<< to inleatinat obatnielion and avmp- 
loins of itrangulalion Less frequentb atran<a)1al on 
nuy be teen in tnntianal epigulne, obturator turn 
bar tciatic and penneal hernias In ^03^ operations for 
iemia at the Ifotpilai for Rupturetl and Cnppfrd 
(lull and Coley (1007) report rases of stranguta 
tion Strangulated hernia u etrentially a disease of 
aetire adult I fe roost cases occurring IjelirecR the ages 
tJ ifreSfiv and although it rosy obtain finin 

infancy up through old age 

In inguinal hcmia the external nug ronslitiites the 
moat frequent raase of atninguhtion Less frrqurnllv 
strangulation occurs at the intemni nnr and ort-ison 
alK the eonstr ction roav be in the sac nigl I inguinal 
hem a IS more coromon than left and similarly straa 
guLstion on the right side is obsened more frequently 
than on the left Because of the more grad ml develop' 
menl of d reel wgujnal hernia and the progressive 
stretching of the hemal onRcc strangulation only in- 
frequently occurs m direct hernia 

Pcinnral I emit rank* as one of tie common causes 
of inlest nal obstruction of the strangutat ng variety 
Femoral hernia is much less common tlan inguina] 
still the frequenej with uh ch ittahpitation occurs m 
femoral hernia closely approximates that of the in 
piinal group The rind walls formeil bv Foupnrta 
Gimlicrnats an I Coopers rgnmeuta conslilnfe a 
Irraeherous aperture through which a loop of bowel 
ma> protrude In consonance with tic greater ineifenee 
of femoral hernia m women strangulation also occurs 
more frrquenllv in the female T1 e npd fascial inscr 
tioas into the fnra alba at the omblieus make for 
frequent strangulation of tie intestine at tlis sic In 
the newborn owing to occas onal lack of fus on of the 
aMnminal walls at the nmbircus a large defn-t tnas 
l>c present inlo wbielj intestine and even pniiams of 
ll e Fiver and stomach may becotne herniated 


PatholoQj — Itcniial onBccs throurfi wlieh the cob 
tent* of U c alxlomrn roai protrude for tl e most par* 
last lanl fbrous eilges witch qmcklv cotnprm tn<I 
strangulate tie intestine as it makes its war throag^ 
such a channel In consequence the Inwcl is qtncklr 
rlcpmrd of its bloml supp1> and liwue nmtwis dc 
xclops unless the bowel is released from the compTw 
son At operal on citanges are noted in the color of th» 
inlcstinsl tissue depending on how long it lias brm 
ensnarerl m the hemal onfire The bowel is iTslendol 
with /Imd and ga* CsualN it is eoiptj w fen if males 
its was into the I ernml canal an! when gas siuf 
llui ! arc dnsen m un ler ll e motive force of pmslaltie 
contrnetion Ihcir progress is impeded by the obstruc- 
tion offered at the distal end of the loop In thow in 
stances in wl eh cons deral 1e ga.s and Ilit ! fail In R-tI 
Ihcir wBj into the strangulateil segment the cflrcts of 
pressure are often manifest only at the s le where the 
bowel IS rotutneted ^^‘hen the intestine is rrleascl 
from (he slrangufating mechanism the rema nder of 
the Irael ms) fa 1 to show anv effects of the constne- 
I on Invanablv I owerer if the intestine is 
ablv dislen Icsl the effects of increased intrslumi d 
tens on are manifest Ibronghout l)>e segment being 
most in cxidence at the site of constnclion 

Cltmcal 91 /mpioms of slr'ingtilnlet! htrnw 
nre tlio«e of intcstmnl obstruction with Ihr 
itltfilion of 8 pimful tender and often tciiw 
swelling at one of the hernial orifice* Thr 
lu<top\ of the prcMous existence of ft hernm 
IS usinlK obtained ocen^ionqllj, however 
slrnnpiihtion imv bt the fir*t wirnmg of 
Mich a protnision A tvmp'initic note cm 
froquentlv be demonslrntctl over tlic »ni 
priHfncd }io» cJ In lb<' presence t>! rtojyd 
mblc cxtidition into the mic this note ma' 
be dimpcned somewhat but w iie%cr dull ft-« 
n the percussion note produced bv mcar 
cented omentum In femoral hernia par 
licuHrI\ impingement of a portion of the 
intestinal wall b\ the tendinous margin of 
the femoral canal la likclv to occur without 
actuals establishing the pre ence of a bloef- 
to the continuity of the intestinal current 
(Richter’s hernia) A similar occumnee 
mav take place at the mgumal cpi 2 a«lnr 
Umbilical and obturator apertures ibnwgh 
Usa frequenllv than in the femoral eana! 
Occasionalh a strangulated htrmi 
have omentum in its <ac even though th^ 
sxinptoms of vomiting suggesting 
occlusion mav be present I’nin down I e 
inner side of the tbigb as far as the kn^ 
(How ship Romberg sign) correspo'j^hne ^ 
the sensorj distribution of the obtnra o 
nerve in 'the presence of svmptoms 
lestmal obstruction suggests siranguwt^ 
m an obturator hemn but it is onlv ir 
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quentlv diagnosed prior lo operation \ag 
mnl or rectal examination maj disclose a 
tender mass abo\e tlic inferior ramus of the 
i«chnim Perhaps nowhere is the \ahie of 
carU treatment of intestinal obstruction 
I etter illustrated than in strangulated 
• hernia Bower (1027) found that the aacr 
age length of time elapsing between the on 
set of symptoms and operation for strangu 
lated hernia was thirt\ one hours whereas 
for cases of intestinal obstruction withm the 
abdomen the time was sesenU six and six 
tenths hours llie latter lime being greater 
by 177 per cent 

Prognosis — Braun and l^orlmann (1924) 
state that 179o patients with ■strangulated 
hernia were '‘cen at the rncdrichsham Hos 
pital m Berlin during the scars between 
1903 and 1922 In this group death occurred 
in 280 cases (15 C per cent) In 1509 of the 
entire group no gangrene was present Of 
tliese patients 130 died (a mortality of 9 per 
cent) Of 280 patients with gangrene 144 
died (a mortalitj of 50 9 per cent) 

Treatment for all eases of strangulated 
hernia is immediate operation with release 
of the intestine from the strangulating medi 
anism The incision should gencralK be a 
little more generous than is ordinanh cm 
ploved to permit of adequate exposure 
After interruption of the strangulating mcch 
anism the hernial sac should be opencal ami 
the condition of the bowel ascertained Tlic 
return of normal luster lo the bowel and 
pulsation to (he acs«cls indicates that the 
bowel is viable In instances of doubtful \ia 
bility primarj resection should be done 
Surgical procedures on the intestmc if 
necessary arc occnsionalli best done through 
a separate incision after the strangulation 
has been reduced 

Reduction of the strangulated hernia b\ 
taxis IS of doubtful value unless the patient 
IS seen within a short time of the strangula 
lion taxis IS better not attempted In a 
comprehensne report on the aalue of spinal 
anestlic<ia m ileus Duval (1927) refers to 
several cases m which perforations were 
found m the bowel after reduction of a 
strangulated hernia bj taxis 

S Inlestinal Obstruction Due to In 
temal Hernia. — ^Internal hernia occurs rd 
atively infrequenth During an eighteen 
vear period in which 1795 patients with ex 


ternal hernia were operated on at the Pried 
nclisliain Hospital m Berlin onlj 21 pa 
iients with interna! hernia prc'seiiling fea 
tures of obstruction were treated during the 
same interval of time Strangulation maj be 
caused bj (1) diaphragmatic hernia (2) 
hernia into the foramen of ^ mslow (3) her 
mas of the paraduodenal fossae (4) hernia 
into a persistent hole in the mesentery (5) 
hernia into the mtersigmoid fossa and 
(6) paracecal hernias Some of these mav 
not be true hernias m the restricted sen'sc 
since they have no peritoneal covering 
D VOLV'UI.tJS 

Volvulus or torsion of the bowel occur 
usually m the sigmoid flexure A long flex 
ure m winch the !iinb« of the loop are closelv 
approximated predisposes to its occurrence 
It IS also significant that m most instances 
in whicli volvulus of the sigmoid flexure ob 
tarns an unusuallj large bowel or pseudo 
mcgacolon vvith a long mesenterv is present 
Less frequenllj volvulus involves the cecum 
and terminal ileura and less commonU tlu 
small mlcstme stomach or transverse colon 
The raritv with which volvulus of the trans 
verse colon is seen bespeaks the importance 
m the development of tors on of the narrow 
attachment of the mesenterj The trans 
verse colon despite its extreme range of 
motion escapes frequent twisting because its 
points of fixation at the hepatic and splenic 
flexures are so far removed from one an 
other 

In most slBt st cal sturf S': nf intest nal ol>stn ct on 
volvil s const tutes about 10 per cent of the total 
number of cases In Huss a an I Serb a volvulus ap- 
pears lo occ r frequenll In 215 cases of inlesl nal 
obstruct on reporteil fa lerlma (tO’J) from n H s 
8 an surgical cl n c 111 or more tl an half nere rases 
of volvulus ^torfmann grouped the reports of a niim 
ber of Serb an auU ors and fo n 1 tint n SSS cases of 
intest nal obstruct on volvulus u-as present 127 limes 
\IJ wnle» stress tie greater lenglf of the jntesl ne 
and U e 8 gn ficance of the vegetable d et of tl e Hus- 
san people as a conUbuling factor to lie frequent 
occurrence of s-olvul s Accord ng lo Braun and ^Vorl 
Ioann C rscJ mnnn fo nd abnormally long flesnres of 
tie pelve col n n o K per cent of lie postmor 
lem esaminal ons made in German whereas ‘^mson 
in a s m lar mater al in R issia fo n I 20 per cci t I.nng 
per ods of fast ng follow ed b> ndulgenec in o creal ng 
a common pracbee among t! c Bu« an peasants, s br 
leved to play a causal ve role \otvulis occ irs three 
or four t mes more frequently in men than n women 
The greate I ncidence of ll e 1 «ease occurs in m 1 lie 
and advanced years 
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\oI>uIus of the cecum and small intrst ne luu aa lU 
esscnl al cause an ahnormajly nx)} le sc^Tccat of small 
intcst ne witU inadequate fixation of ila mescBtcr) In 
such cases Uc cecum nsuallv [nvaesses a raulnuabon 
of tl e mesentery of tLe term nal ileum Other rases 
present evidence of incomplete rotat on of the neht 
colon Overfilling and gaseous disteoboa appear to be 
contnbuting factors 

/’ufAo/oyy— Torswn of from ISO to SCO degrees u 
usual but in cecal tors on involving the small intrs- 
Ime a taut of from 5^0 to *t0 degrees may be seen 
tVhen ll ere is a broad mesenteric atlarl merit a twsl 
of more than degrees ts unusual Mesenteric rests 
occas onallj pee rise to tors on of the intest nc an I 
volvultts of lie small intestine ma\ oeeur wlen a gait 
stone Lkx-ks the lumen 

C rculatorv el nnnes vnr n- » ll tl e legree of cas 


cushion IrcqiicnlU such piticnts have lad 
prcMous ntLncks of pntn from winch rreot 
tn has been spontaneous 
^ isiblc peristalsis mas frequently bi. ob- 
sersed tn torsion of the sigmoid ficxiirc It* « 
commonly m yolvulus of the cecum an I 
‘•mall intestine In the prc'cncc of markid ’ 
\n<cuhr occlusion conalilulioml sjmptonis 
of scscrc degree max be present quickennj 
of the pul e with hurried respiration an ! ab- 
dominal tenderntss and ngi htx arc fre- 
quently noted If the obalniclion rtmain« 
tinrclicxcd sxmploins of severe circtiLxlorx 
<iliock due to lo N of blood into tl c slraiijru 



f" g SCO —PI tn-n^apl at necropvv in a rase of volvulos of the * pno 1 flex ire Note ll c cnormotts du r** 
linn of the se*Tnent «! cl fas unTer one lor* on Its wall is ll 1. an 1 Ismlortsl licrause of the henw^hs’^ 
infarcb n Tl c j rox mal colon s m meixhat 1 «tcn led but the s latJ test ne is not at all djter Ifsl becsi»*>‘ 
of the act on of the ileocxi! c iph ncter (Courtc^ of Dr N P L ll n ) 


cular occlu on are regularly present Free pcnioncal 
flu 1 gan-rrne and even perforation of the twisted 
segment may be teen The stranp Iilrsl loop presents 
ev dence of dutention « th gas an 1 flu d Tie segiuenl 
pror mal Jo the s tc of torsion is also iFlatof TJe tfi 
reebon of ll e Iw si m tor* on of the small iii!e«l nc 
I* usually clorlw se thou h er> nter elorfewise twists 
are obtervni In torsion of ll e cecum the sbreet on of 
llie t* si IS altul evcnle FiTdol Ta the » gmo I 
flexure the clockw se tw st appears to be rnore fmpient 

Clinical Features — ^Thc di«tcntton is often 
cslrcmc (big Srr) The di«tcnded coil cor 
responding to the Iwi led '•i'»moid flexure or 
cecum cm frequently be seen over the ab- 
domen and may lie palpnlcd ns an clastic 
tumor exhd iling markial txani any on per 


latcd segment de\elop The roentgeno'U’^ 
indicates the location of the obslriiclel i 
Icstinal cods 

DiJJrrential Diaqnosii — Mcicnleric thro”i 
lio la acute pancreatitis pcntonitw an 
strangulation of an intiriial 1 ernta 
mimic tor on of the I owe! xerx c!o«cIv TV 
calabhshmcnt of the presence of ‘ . 
eolie indicates that sonic tape of mtrstiaa 
occlusion IS present and tl e peritoaeai 
tation incident to the escape of b’oo<i n ^ 
the peritoneal caxitx indicates tl e nece* 
for opcratixe inlcrytiition ^lenot ng 
oma of the sigmoid fleturt ma' ^ 
fu«e<l with yoUiihis of the sigtnoJ 
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Spastic colitis with gaseous distention of the 
colon may occasionallj simulate the picture 
of torsion 

Prognosis — ^The mortality m intestinal 
torsion IS about 50 per cent In those cases 
requiring excision because of gangrene, the 
mortality has been about 80 per cent 

Treatment — Mild torsion sometimes can 
be relieved bj the administration of a bar 
mm enema and detor'ion of the colon can 
be obseraed under the fluoroscope In most 
instances, howexer, operation is indicated If 
the operation is performed soon after the 
symptoms dexelop, simple unlxxisting of the 
strangulated segment alone maj suffice If 
the strangulated loop is considerably dis 
tended, puncture and aspiration of its con- 
tent may facilitate detorsion xvith less risk 
of spillage If the vascular occlusion has 
been of long slandmg and is sex ere, circula- 
lor\ changes m the intestine frcqucntl> ne- 
cessitate excision of the segment In the sig- 
moid flexure under such circumstances ex- 
teriorization after the Mikulicz method max 
be indicated In \oIxuIus of the small intes 
tine, if the strangulated segment t$ long, a 
primary anastomosis is usualfx the opera- 
tion of choice, but if the dex italized segment 
is short and in the loxxer ileum, extenonza 
tion IS safer 

It IS xvell knoxvn that foflomng delorsion, 
xolxulus of the sigmoid flexure often recurs 
I he intestine may be fixed by means of pli 
cation, colopexj or lateral anastomosis, but 
usuallj exasion after the Mikulicz method 
or primary resection is the operation of 
choice for recurrent torsion of the sigmoid 
flexure 

E IXTUS«»LftCEPTIOV 

TIic frequency with inlussusception occurs 

vnnes widely m «itJIercnt countries In £nj;Iand Den 
mark nnd Australia it constitutes one of the most fre- 
quent >'anelies of obstruction observed In llie United 
States it appears to be definitelj less frequent About 
75 per cent of all instances of the disease are seen in 
children under two jears of brc more than half of 
tlie rases occur during the first jear of life;, and most 
of these are observed between the fourth and ninth 
montlis of life The remainiiiB 95 per cent occur 
throughout the jears being more frequent id earlv 
fliildhootl Uian later 

TJ>e disease usually affects hcallhj infants It occurs 
three limes as frrqiicnllj in the male In inteslinal 
invaginations observed in infancy an etiological agent 
IS usually not apparent In adults on the ronlnirv a 
tumor of the bowel Xlcckel s diverticiilmn or ulcer 


affords satisfactory evidence of an eliolopcnl role in 
about 70 per cent of instances Intussusception occurs 
most frequently at llie i!ti>cecal juncture wlere ngor 
ous pcnstatsis is countered by antipenstalsis m the 
cecum This occurrence may have some significance as 
to Its genesis A large number of the cases occur at the 
lime of weaning nnd it is bclicvrrl that this change m 
the diet leads to intestinal spasm 
Palbotogy — Cases of intussusception may be classi 
fi«l as representing either large or small inlestmal in 
V aginations Intussusception of the large intcstmc may 
lie ileocecal in which the head of the cccum forms the 
apex of the invaginalcd bowel or a pure colic invacina 
tion III the smoll intestine there may be ileocolic in 
vagifintion ra which tl e lower ileum prolapses through 
the ileocecal valve or a pure entene mvapnat on 



Occasionally a loop of the jejunum may telescope 
tiuough a gastrojejunostomy stoma into the stomal 
In the presence of a pjlonc tumor the stomach has 
bein known to telescope into a dilated dnodenuin In 
tossusception of the appendix into the colon has oc- 
curred several times 

Tlie usual intussusception eonsisla of three cjhndcrs, 
VIZ inlemal and returning layers constituting the in 
tussusceplum The outer lube is known as the inlus- 
snscipiens or enshenthing lajer A double intussuscep* 
Iron presents 6 cylinders and as many ns 7 may be 
present in a compound intussusception 

XIosl intussusceptions occur m the neighborhood of 
tie termination of the ilciirn Itcoccral intussusceptions 
appear to be most frequent, accounting for alxmt fO 
per cent of instances The ileocolic vanetv occurs in 
about SO per cent of cases and the remainder are fairly 
evenly divideil among entene colic mulli| le and 
doubi intussasceptions Intu-ssusceplion is almost in- 
variably of the descending variety but ascending 
vnneties do occur 

The obstruction m intassuscepUon is alTonlcil by Uie 
active contraction of the shcvlh especially at the neck; 
actiul I lock of the lumen docs not occur Tlie ennti 
noilv of the intestinal lumen Ix-lwcen oral and distal 
segments temaitus intact and in chronic mlusstisceplion 
• Ikangensteen Intestinal Obslnietions Charles C 
Tbnmns thibrisher 
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n ch the changes m the intestinal nail are not so 
marked the mtest nal current u preserved The great 
est alterat on n the bowel in acute ntussuscepl on oc- 
curs n ti e ntussusceptum The wolls of the mvaginaled 
segment rap dly become edematous st S and en«mr(!ed 
nilU blood Eitravasaton of blood into the lumen 
occurs Acute intussuscept ons tend to become irte- 
duc ble rap dly ow ng to the changes in the intussus 
ceptum tricerat on gangrene and perforat on of the 
insaginated bowel may develop in irreducible mins 
suscept on The bowel abow the obstruction is usually 
1 lated and presents some evidence of congest on In 
cl ron c invagmal on the bowel may undergo eons der 
able hypertrophy 

Climcal Features — There are four cardi 
nal symptoms of intussusception (1) po 
riodic attacks of pain (2) toroiting (3) pas 
sage of mucus and blood by rectum and (4) 
presence of a palpable tumor Pam and 
vomiting are practicalK constant m occur 
rence The sudden onset of painful seizures 
m a previouslv healthy infant is character 
isUc of intussusception After a little the in 
fant seemingly recoters but in a little while 
he cries as if m pun Alternating periods of 
pain and relief occur again and again 

Clubbe (1021) found that in 97 per cent 
of his cases blood was passed b) rectum in 
from two to ten hours following the onset of 
the seizure [Blood mat be demonstrated b> 
digital examination of the rectum— Ed J 
Enteric imaginations may not present blood 
in the stool In pure colic intussusception 
blood IS constantly in the stool earh An ab 
dommal tumor is felt in about CO per cent 
of instances The pure enteric invaginations 
are notably difficult to feel Clubbe states 
that only twice m 253 operations which he 
has performed for intussusception did he 
open the abdomen without haaing prcM 
ously palpated the tumor In ileocecal inaagi 
nation the tumor is usually felt as a ba 
nana shaped area to the right of the nm 
bilicus stretching up toward the right costal 
margin it may howea er be present on the 
left side of the abdomen as is usual in the 
more mobile ileocolic int aginations which 
may Occasionally be palpated by digital ea 
amination of the rectum imparting to the 
examining finger the consistency of the 
uterine cervix Enteric invaginations are al 
wavs short and very small mobile tumors 
lying m the neighborhood of the umbilicus 
In colic invaginations the tumor is usually 
found on the left side of the umbilicus in 
line with the descending colon 


The tumor of intussusception slifTenv 
with the painful seizures and relaxes when 
the peristaltic rush is over 'Uith the sue 
ceedmg attacks of colic it advances its posi 
tion an<l increases m size The admmislra 
lion of 1 Gm or more of chloral hydrate to 
infants m whom intussusception is suspected 
relaxes the infant and helps to establish the 
presence of a tumor The abdominal w ill 
mav become moderately rigid during the 
painful seizure owing to the intestinal con 
traction Distention is a rather late sign It 
should be mentioned that intussusception is 
the one variety of strangulation obstruction 
in which tenderness and rigidity of the nh 
dommal wall are frequently absent This is 
readily explained m that the enshealhmg 
cylinder which contains the strangulated m 
tussusceptJon is normal and that the grcalcr 
exudation occurs inside this normal en 
sheathing cvlinder Occasionally however 
slight blood tinged fluid may be present m 
lie peritoneal cavitv giving rise to tender 
ness 

Differential Diagnosis — ^Enterocolitis ap- 
pendicitis mesenteric thrombosis rectal 
prolapse and Henoch s purpura occasionilli 
must be differentiated Usually tl e findings 
m typical instances of intussusception arc so 
characteristic that the disease is rcallv 
identified In atypical instances however 
come of these may be difficult to differ 
entiate In intussusception blood is not 
mixed with the stools as it is in enterocof ti 
In the latter both fever and constitutional 
disturbance arc marked from the on<et ot 
the illness Appendicitis rarely occurs in 
children under two years of age and blood 
in the stool is infrequent Mesenteric tfirom 
bosis and arterial embolism arc cssciilialh 
diseases of advanced age and a tumor i 
rare In rectal prolapse intestinal obstruc- 
tion does not exist and the examining finger 
may readily detect the nature of the pro- 
truding bowel Intussusception has been 
known to occiu- during the course of 
ocli s purpura Patients w itli purpura are us 
ually older than those with typical inlU'Sii 
ccptioD and other evidences of purpura 
such as rash pains m the joints hcmarlhro 
SIS or hematuria are frequently manifes 
The constitutional symptoms umallv over 
shadow the abdominal features — al lottima 
pain vomiting diarrhea mclena w w 
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inaj be prc<!ent The blood in the stool is in 
tmmtclv mixed ^\ilh the feces A palpable 
tumor mm cleiclop as a result of Iicmor 
rliage m the mtcslme and cause an actual 
obstruction 

Progriofif — In the best available senes of 
cases reported the mortalU\ has been ns low 
as *1 or 4 per cent (Clubbc I')®! lajlor, 
I9?5 IIipsIcj 1020 1037) The more usual 
morlalitj is from 10 to 20 per cent In late 
cases necessitating rc«cclion the ri<!k is al 
aajs great particularlj m the case of m 
fants 

Treatment — Earls reduction of the m 
1 agination b\ operation is preferable No 
luallcravhcrc the tumor presents in inlu^sus 
ccplions of infancy a short right rectus in 
cision should be made a little belon the tini 
bilicus Ihe m\nginatcd intestine is pushed 
bickward from below, onlj the most gentle 
traction being eserted on the jniaginatefl 
boircl toward the completion of the reduc 
tion if ncccssarj The initial portion of the 
rtdiichon is accomplislicd within the abdo 
men guided oiils bv the sense of touch The 
reduction of the apex of the intussuscep 
lion IS the most difllcult part of the pro 
cidtirc and should nlwais be earned out 
under direct Msion 

Wien the interval following the onset of 
tilt disease has been fairlj short reduction 
of the intussusception is accomplished with 
relative case ^Yhcn strangulation has been 
present for some tune reduction mav be im 
})ossible In such instances the bowel must 
he dealt with in some other manner A lit 
(ral anastomosis between segments of the 
bowel proximal and distal to the inliissiis 
iiption is usuallj safer than excision of the 
irreducible segment Infants m whom this 
disease usuallj occurs notably tolerate exci 
Sion of the devitalized bowel poorly Clubbe 
states in his monograph that onij 19 sue 
cessful resections for gangrene or irreducible 
invaginations m children under one vear 
have been reported If reduction of the in 
tussusccption IS accomplished and it is 
found that the intestine is not viable in 
adults It IS wiser to do a two stage resec- 
tion m the first the devitalized intestine is 
exteriorized m the second the continmtv is 
reestablished bj suture OccasionalJj follow 
mg the reduction of intussusception the pa 
lienl has a higli fever for a few days an in 
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dication of impaired viability of the bowel 
wall Mv associate Clarence Dennis did a sue 
cessful pnnnrv resection for a gangrenous 
irreducible intussusception in a two month 
old infant A carefullj performed closed re 
section should lower the mortality m late 
cases In the mam however the greater sal 
vage of life will attend surgical reduction of 
the iniagmatcd bowel before resection be 
comes necessary 

Non Operative Reduction — Hirschsprung 
(1905) gamed worldwide renown for his sue 
cessful reduction of intussusception bj the 
non operative method In earlj intussuscep- 
tion the jnvaginatcd intestine mav be sim 
piv forced back bj the administration of a 
barium tnema under gravitj pressure of 3 
feet In infants in whom invagination is 
liktK to occur in the neighborhood of the 
cccum complete filling after the intussus 
ctplion has been pushed back mdicalcs that 
the reduction has probably been complete 
However m children past the time of life 
when intnssusccpljon is frequentJj observed 
the method should not be emplojed because 
of the frequenej with which compound in 
tussusccption occurs 

Recurrent Intussusception — Acute intus 
susccplion rarclj occurs Clubbe slates that 
be has twice had to reoperate for recurrent 
invagination In the inslances of recurrence 
reported m the literature the cause has us 
imllj been found to be a small tumor within 
the bowel In an edematous bowel following 
reduction of the invagination small tumors 
Within the intestinal wall may be eastlj 
overlooked 

Chrome Intussusception — Inversion of 
the bowel does not uniformlj eventuate in 
acute obstruction and strangulation of the 
telescoped segments Congestion and edema 
are the factors that produce obstruction in 
strangulation Occasionallj the blood suppiv 
of the bowel is not vitiated obstruction is 
incomplete or absent resulting m chronic in 
(iissusceplion It occurs most frequentlj in 
adults and often in the presence of a tumor 
or Meckel s diverticulum which serves as 
the entering wedge for the development of 
the invagination In 12® such cases collected 
bj Goodhall (1910) from the literature the 
condition had existed for more than six 
months m 32 patients and for more than one 
year m 11 
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Symptoms of chronic intussusception are 
usually atypical In the majority of m 
stances liowe\er the onset is abrupt as in 
acute intussusception 

F Eiuiors (Otheh Than Concevitai* 
Stenosis) rs De\-elopment of the 
Intestin'e Giving Rise to In 
TEST iNAE Obstruction 

{See Section on Congenital lnomafie« 

0 / the Inteatine) 

n INTESTINAL OBSTRUCTION DUE 
TO NTIRVOUS BIB ALAN CE 
A iNBimnoN (Paraettic) Ileus 

etiology — ^This tjpe of obstruction is 
most often seen in peritonitis Its occurrence 
in mild grades following mlra abdominal 
operations of practicallj every sort is well 
known Incident to each operative inter 
vention in the peritoneal cavitv a moderate 
paretic condition of the bowel obtains m 
which distention and difTicultj in eypelling 
gas are present As the paresis begins to di 
mmish dilated loops contract down on their 
ga«eous and fluid content and gas pains are 
felt Reflex inhibition ileus is observed fol 
lowing strangulation of the omentum in 
renal attacks not uncommonij and le«s fre 
quenllv in gallbladder colic following torsion 
of an ovarian cjst or strangulation of the 
spermatic cord reflex dilatation of the in 
lestjune with markedl.y imjiaired motor 
power maj obtain Fractured ribs injuries 
of the spinal column blunt trauma to the 
abdomen embolism and thrombosis of the 
mesenteric vessels retropentoneal infection 
and hemorrhage as well as infectious fevers 
such as meningitis pneumonia and Uphold 
fever may give rise to a severe grade of 
meteonsm Following the ingestion of raw 
beans or oats mhibitiv e ileus has been 
known to develop 

Pathology — ^The term paralytic ileus is 
badlv chosen for the intestinal wall is not 
paralvzed on the contrary Us aclivilj ap 
pears to be inhibited bv an overactive sym 
pathetic nervous sjstem After the influence 
of the svmpathetics has been shunted out bj 
blocking of tlie splanchnic nerves or bj 
spinal anesthesia the paretic intestine of 
paralv tic ileus can be made to contract The 


entire intestine is ustiallv dilated m inhibi 
live ileus Occasionallv collections of fluid 
and gas concern onlv certain segments of 
the bowel The intestinal wall is often 
thinned out and it is frequently somewhat 
duskj m appearance because of the slight 
vcnoslasis occasioned by the dilatation of 
the bowel and the pressure on the mesen 
tenc veins returning from over the surface 
of the bowel Perforation and gangrene 
however rarelv occur despite enormous di« 
tention 

Cloncal FeatuTcg — Extreme meteonsm 
dominates the picture and mav be great 
enough to embarrass the respiration The 
patient docs not complain of colicky pain as 
docs the patient with mechanical obstnic 
bon On auscultation the abdomen is rcia 
livelv silent onlv feeble noises being heard 
usuaflv no gurgling or splashing sounds arc 
audible Tenderness over the abdomen is uv 
uallv noted \erv little or no pain mav be 
complained of Despite the obviously dvo 
gerous condition of the patient be fre 
quently has no conception of the gravity of 
his illness and euphoria is commonlv ob> 
sen cd A ' scout film of the abdomen shows 
gaseous distention usually of the entire 
bowel 

Prognosis — ^The outlook depends largely 
on the cause In peritonitis the outlook is si 
ways poor for the patient still must con 
quer the infection despite subsidence of the 
distention Inlnbilive (parahtic) ileus of 
reflex origin usually, reyionds well to treat 
menl 

Treatment of paralytic ileus presents l«o 
evtreme difficulties (3) to cope succes fulh 
with the cause and (2) to treat an inacbvc 
bowel In inhibition ileus occasioned b' 
retroperitoneal collections of exudate or fol 
/owing torsion of an ovary or te'ti* correc 
tion of the underlying process usually bring 
about an ameboration of thedi tention IIo 
stupes to the abdomen atropine piluitcrv 
extract pilocarpine phy«osligniinc sn 
choline have all been advocated for 
treatment of distention observed during n 
course of mhibitive ileus Enemas ma' P' 
temporary relief and may cau'c the cvacui 
lion of some gas but are tisualh of no gix 
value Enterostomv has been cxtollcc 
number of author': but the experience 
most surgeons is that enterostomv tsTC 
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succeeds in emplMiip man\ loops of bowel 
Spin'll ancsthesn sometimes gues tempo 
nrj relief Ititr‘i\cnous injections of hjper- 
tonic «almc soltilion (010 to 0*13 Gm per 
kilo of bodj wiiglit) frcqnenth bring about 
Mgorous intestinal contraction On the 
whole, howeitr. suction applieel to nn inU- 
ing duodenal lube is found to be more suc- 
cessful The Miller Abbott t.\q«? of dnodtnal 
lube IS of particular \alite in cases of disten- 
tion of this tjpe Ncvcrlheless when the dis 
tention has become established occastonalls 
Mittion p^o^ ts of little \ ahie In instances in 
which the dexclopment of inhibilive ileus is 
anticipated improsed results ma\ be ob 
tnincil by the carK institution of suction 
siphonage b\ means of a na«al catheter be- 
fore distention has dc\ eloped 

B Spastic Itti ^ amic OnsTRuenov) 

In this mndilian spastic mntnictinn of 
a vmnenl of tie intestine obtnmi in contract to its 
rcKsnlion which is otiscrred in inhibitoe ileus The 
Isle J H Murphs a (IBIC) initial ticsrnption of the 
mndition concerned & patient with lead colic m wlmin 
adequate cause for such unuotal intestinal contrac- 
linns was apparent Most inatanccs hoireser concern 
the colon Trauma neurasthenia and li}‘stena and 
intnnsic factors opcralinR from within the bond such 
as foreiiai bodies norms ulcers or imtalini; substances 
1 B>e been obscrirl to pie n*c to t) e condition «pis 
tic ileus I as been kno«-n to occur m renal eoKc and in 
infortioits feiers A jfalUIone occasionnlly causes o!s- 
straction when its diameter u such that it couM not 
mechnnicallv obstruct the lumen m such instances 
the spastic element has been assiimnl to pity a role 
Tie actual mechanism bv which this laneli of ob- 
struction occurs IS not well undctstowl Occasionnllv 
patients are seen with a mature of the inhib liie and 
spastic Is pcs of nerrous imbolmcc 

Pathotojii — Tlie involicil sejnnent is usually con 
slnclcil nnd its wall thickened The colhpscl sepnenl 
mm be short or loop* nnglhe constrictions are not 
infreniient The bowel above the apsslic urea dilates 
an 1 cshibils pascotis and flu d accumulations No per- 
forations have been noted in fatal rases 

Chntcal Features— The picture of this 
tATie of obstruction cimiilntes closely that of 
mcch'inical obslniclion In patients who 
have been prcMously operated on, confusion 
Avith adhesne ileus is likely to occur In 
the experience of the ivritcr, adhesne ileus 
almost in\anably concerns the small intes- 
tine, whereas m spastic ileus the colon is 
most frequenth distended Man\ of these 
patients are definitelj neurotic, and m a 


non-obstructi\ e phase tlie nature of their 
complaint is usual!} recognized 

Prognosis — Mith proper recognition and 
treatment the outlook, as far as the acute 
attack is concerned, is good Recurrence, 
howeaer, is not infrequent 

Treatment — ^If the ailment can be cor- 
rectlj identified, the non operatne course is 
usiialH the wiser Temporar\ emplo}muit 
of suction siplionage h\ means of a nasal 
catheter together with tidal irrigation and 
suction applied to an ink mg rectal tube us 
uall> results in abatement of sjmptoms 

HI VASCULAR OBSTRUCTION 
A Intestivai. Odstruction Dui, to Mfs 

LNTERIC TiIROMROSIS AND EmdOI ISM 

rttologji — Trailer (1815) eolleotetl m monogTapIuc 
form the riTJorls of SCO cas« of mesentene thrombosis 
and embolism Arterial orclusion was found to con 
tribute CO per cent of the total Uirnmbosis of the 
mesenteric \esscls the remaining 40 per cent In a 
few smaller senes venous thrombosis has been observed 
to occur mere frc^ucntl> ll au embolism of the mesen 
tenc artenrs The supenor mesenteric artery is more 
frequenllv concemnl in cmlwhsm than is the inferior 
pnrtialli heraose of its earlier exit from the aorta but 
iarpcl) because of its more direct continuation from 
the atxlominal aorta Tmliolism of the inferior tnesen 
tenc arten mm obtain and mfarcbon of the bowel 
ttiav fail to occur signiRcant of the freer anastomosis 
which occura Lctneen the endiesseb of the sratemie 
arteries and the inferior mesentene brnnclies Aepe- 
lations on the valies on the left side of the heart nre 
the usual etiolope acenls id embolism of the mesen 
tone arlenes F mbnhsm is more fmiuent than throm 
Ixisis of the nrlery Mesentene Venous thrombosis is 
usually assoriatrd with infection in nlalominal organs 
that nre Inbulary to the portal vein AppendiciUs 
pelvic infections nnd strangulation of an evlernil her- 
n a are frequent precursors of the ran i tion Throm 
bosis or embolism of the inescnlenc vessels rarelv 
affects children adults between tie ages of thirty ana 
siientx arc most frequenllv oUaek«l 

PolA«»foyv-—Distenlion of the involved segment with 
accumulation of blood> flu d in tl e penloneal envitv 
as well as wilhiu the segment is the rule Demarcat on 
of the involved intestine from the normal is usnatlv 
sharp thoufdi in some instances the mnrpns of healthy 
nml diseased intestine are poorly defined AVhen obliter 
ation of the mesentene artery occurs slowlv intestinal 
infaiction may not result Chiene (1R65) has placed 
on record the fatal case in a woman aged salv liie 
Autopsy wns performed in the Anatom cal Laboratones 
at Edinburgh and it was found that the atidominal 
aorta was compictcli occluded by an aneurjsm that 
extended as for down as the bifurcation The branches 
of the mesentene arteries were filled by injection 
through the supenor hemorrhoilal artery wliicli was 
fuH> as large as the femoral artery 
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Clinical Features — It is mi mtcrestmg 
fict tint m manj ca«cs of inc«cntenc throm 
bosis there is a fairlj mild course more llim 
n week elapsing frrqticnUa before the exist 
cnce of a serious lesion is suspeclwl OnU n 
few patients apparcnlK exhibit promincntls 
the phenomena of mechanical obstruction 
The usual manifestations of this disease arc 
the sudden onset of sea ere abdominal pain 
\omiting and diarrhea Stools and \omitus 
occasionally contain blood Shock may be 
present Distention of the abdomen ts pro- 
gressiae though not extreme Abdominal 
tumors ha\c been palpated in about 5 per 
cent of cases If arterial occlusion is present 
the disease tends to be more acute than 
when due to aenous obstruction Visible 
peristalsis is rarely obscraed Infarction of 
a portion of Uic intestine is frcquenlla com 
plicated by peritonitis and its sequelae 
Knoaalcdge of the preaious existence of a 
probable source for an embolus or adequate 
cause of moscntcnc acnous thrombosis 
should be present Icfore the prcopcraliac 
diagnosis of vascular occlusion can be enter 
tamed 

Proffnosts — Of necessity the outlook, is 
cxccwhnglv poor Ncacrthcless in a number 
of cases rccovcra has followed siicccssfiil 
excision of the dcaitalizcd portion of the 
intestine 

rrrfltTnrnt— Faria operation and etci'ion 
of the inaolacd segment is indicated Here 
arc a number of reports of cases in the liter 
ature in aa fiich (fie af tfomrn has been opc<»cd 
and the entire small intestine found to be 
caanosed act the patient has recoacred 
without further opcraliac procedure 

Excision followed b\ primara anastomosis 
IS the operation of choice aelicn it is feasible 
because of ll c length of intestine usually 
conccrnetl Extcrioriration should be re* 
scracd for those cases m aahich the length 
of the devitalizetl «egiiicnt is not ctcca 
siac 

Fxo lon of one Ih rt of iLr »niaU inlr»ttnr m atulU 
v» u^usfl; lolcrate*! « Uioul untawkn! rffrrt. InfuU 
on I eh hJreTi do ool Inlerale eslen re iT»«lton u well 
o* adult) In a number of raie* n H tfe meelrij 
roftion of tl e itnafl nte«l nc eicerileil 6 feel n t nxlh. 
\foyti han (la 0) fnitxf that in baOx If «• 

tientj pi n well many »nl>WYjTienUe (Tnl «f a maran 
lie «nn f I n Tl ^ moil eiteni re auW' fwl revrta b 
on rtenrd U that of JerraBlil who exnwJ W 

freV (SCO ew) of ihe aTnaH nr ter 


ea cd ly em)*>r n of |hr * fiert r n-nmlene i 
Tl a pat enl wb« aulwrrjuculK oj^aleJ on by 
burn for intesUnaf ole^Ini I n lue t a the w 
whet t me 10 feel (SOS tm) of imall latnl 
ma ne«t V patient operaleU on by tVierapr ( 
appean to ha>c s m\eil w th a reniajti ng port 
(nmll inicst ne >o b! ort that Doexflcr w&i ^iro np 
a»k whether man may 1 ve w ihoul the »inall int. 
He resected 18 feel 8 inches (SCO enj ) of the 
lOlesUne for sol ulus of the enl re sraatl brn 
Ih rty 1 ours stan 1 ng Below the duwlenojejuua! 
tUK there remaned cm an] 90 cm alnr 
eenim ^ x an ! a half years bier when Doerfier 
his report llie pat enl was n gooi] health an I p: 
of food onl at regular mcnlUmrs an 1 ate in on 
amounts His lionrls movnl nominlly ra b b 
Bome t me immeil atelv follow ng l! e operation 
eerr lJ»e pabent wa« dslrewYt by gas and by 
movements every four to tv at ll at t me he 
ll necesatry to eat someth ng every few botrrs 
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ANOMALIES, INJURIES AND FOR- 
EIGN BODIES OF THE COLON; DI- 
VERTICULITIS; FISTULA, AND 
ULCERATIVE COLITIS 

MEGACOLON; CONGENITAL IDIOPATniC 
DILATATION OF THE COLON, HIRSCH 
SPRUNG’S DISEASE (1886) 

The clissificntion of megicolon includes 
the primary or idiopathic mcgacolon 
(Hirschsprung’s disease), m avhicli an ctiol 
ogic factor cannot be found, and the second 
arj or acquired mcgacolon, in winch demon 
strable or questionable eliologic factors are 
present 

Etiology.— Except in the casts m winch 
dehnite anatomical obstruction is demon 
strable m the bowel the cause of mcgacolon 
IS unknowTi The most important hjiiotheses 
relatiie to the etiologj are based on me 
chamcal, mflammatorj , hiTiernulritive con 
genital, neuropathic and other causes Tht 
inBaminatorj theory ma\ be discarded as 
untenable, there appears to be onlj one pro 
ponent of the theory of hvpernutnlion, the 
theory of congenital origin though not ex- 
plaining the ultimate cause, is supported by 
several facts, although tliere may not as jet 
be anj anatomic evidence for the neuro- 
pathic theory, in recent jears a gradual ten- 
dency has been noted toward its general ac 
ceptance, as evidenced by the favorable re- 
sponse to sjanpalhetic ramiscction and rami- 
scctomy 

Idiopathic mcgacolon is most common m 
infancj or earlj childhood Ihe sjmploms 
are present from birth or early life In a few 
cases symptoms do not manifest themselves 
until adult life, and rarelj not until ad 
vanced age More males Uian females are af- 
fected, the proportion being S 5 1 A familial 
tendency is present, and a considerable 
number of cases have been obscrv ed in men 
tally defective persons, other congenital de- 
fects being frequcntlj associated 
Pathology. — ^The morbid anatomy of the 
bowel is enlargement of the affectevl portion 
usually w’lth hjpertrophy of the walls and 
occasionally with elongation The sigmoid 
flexure is the region most commonly af 
fecled, and the entire large intestine, a 
elusive of the rectum is the next most com 
mon The sigmoid flexure, according to Fin 
nej, IS involved in the process cither alone 


or with other portions of the colon in 80 per 
cent of the cases 

Sjmptomalology — The two cardinal 
sjmptoms are obstinate constipation and 
distention of the abdomen These svmptoms 
appear in tjpical cases during the first dajs 
or vvccJkS of life and persist with brief pe- 
riods of remission throughout life In some 
cases pronounced sjmploms do not appear 
until later m childhood or in adult life The 
most striking feature is the extraordinarj 
infrequency of bow el movements m the ab 
sence of the features of acute obstruction 
the patient not defecating perhaps for a pe- 
riod of three or four weeks Bowel move 
meats are generally induced with great dil 
ficullj, large doses of drastic cathartics maj 
be taken without effect Stools are often 
large and inspissated, and the odor is offen 
sive At intervals there may be diarrhea or 
vomiting Abdominal distention, which mav 
be present at birth to such degree ns to in 
lerfere with deliv erj , is usually noted witlun 
the first few days or weeks of life It is 
caused by distention of the colon with feces 
and gas and varies indircctlj with the nctiv 
ity of the bowels It may be uniform and 
general or it may be localized correspond 
iDg to the position or content of the affected 
portion of the bowel Secondary symptoms 
(often associated) include a wide costal an 
glc, thin abdominal wall, diastasis recti her 
nia distention of the superficial abdominal 
vessels, displacement of the thoracic viscera 
dvspnea, cardiac embarrissTnenl, audib\e 
borborjgmus visible sluggish penslalsi* 
edema of the extremities and impaired nu 
IritioD 

Diagnosis — The diagnosis of mcgacolon 
maj be made on a history of unusually ob 
stmate constipation and abdominal diston 
lion m a patient apparently m good health 
It maj be confirmed bj fluoroscopic exami 
nation with the use of an opaque enema 
Mcgacolon must be distinguished from 
acute intestinal obstruction tuberculous 
peritonitis, ovarian cjst and rickets 

Prognosis — The prognosis is uncertain 
In infants malnutrition and acute infections 
are the chief complications In mild cases 
acute toxic or obstructive sjnnptoms may 
supervene and cause death Perforation of 
Uie bowel and death from pulmonary cm 
holism have been reported 
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THE SMALL AND LARGE INTESTINE 


Treatment — MTiiIe the resi:Us of medi 
cil treatment for me^acolon ire not good 
most patients can be earned along without 
operation If the disease is limited to the left 
colon resection of the left half of the trans 
\erse colon spknic flexure descending colon 
and sigmoid can be earned out bj a Miku 
hez tape of resection thus fixing the joined 
barrel to the abdominal wall This is M 
lowed b\ subsequent closure of the colos 
tom\ as a second stage Operations cmpIo\ 
ing plication or fixation of the colon without 
resection haa e been unsatisfactory The 
emergcncs relief of severe obstruction b\ 
means of colostomy mav be necessary Lum 
bar svmpathectomv with denervation of the 
inferior mesenteric arterv and removal of 
tilt prcsicral nerve offers «ome chance of 
improvement or relief but has been followed 
by recurrences in some cases (See the sec 
tion on the Autonomic Nervous Svstem) 
Anastomosis of the ileum to the rectosig 
mold with colectomv has yielded the best 
results of all operative methods 
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yOLMJLUS OF TIIF COLON 
Volv ulus IS an obstruction of the intestine 
due to tilt twisting of the bowel on its axis 
According to Vaughan more than half of 
the cases of volvulus occur at the sigmoid 
flexure fewer il the cecum and fewest in the 
small iiitesliiic Volvulus of the sigmoid flex 
urt IS a furlv usual condition in eastern Eii 
rope and is a«oc)ilcd with adiill life The 
average age is forty five vears It is more 
common in males than females (ratio of 4 
to 1) nUhoiigti between the first and Iwen 
litlli vear the disease occurs to approxi 
match equal extent in the two sexes II is 
suggested that the explanation for this mav 
ht found in the lesser capicitv of the nb 
dominal cavilv and the firmness of the nb 
ilommal coverings rendering it much more 
difficult for spontaneous repo ition to take 
place m men Strong and muscular men are 


most frcquonlh the victims of this disease 
In women because of a wider pelvis and re- 
laxation of the abdominal inu«eles as a re- 
sult of frequent pregnancies there is more 
room m the abdominal cavilv and thus 
greater po«sibilitv of simutaneanis repo ition 
The length of the flexure and the narrow 
ness of the sigmoid mesocolon are cmpln 
sized as important factors m the elcvclop 
ment of the condition it hiving been dcfi 
nitcly e«fal)Ii>Iicd that a long flexure is a 
predisposing factor of great importance 
The most common predisposing can t of 
volvulus Is the presence of structural 
changes mostly bands or adhesions either 
of congenital origin or formwl by previous 
peritonitis Volvulus has also been reported 
as due to old scar formation and chronic 
mcsenteritis Former operations with result 
ing bands and adhesions mftnlcric cysts 
habitual constipation and chronic intestinal 
stasis with traction on Iht mc«enlcrj also 
predispose to this condition Another cau k 
IS thought to be non rotation of the common 
mesentery and large and «maH intestine dur 
ing cmbrvologic devtiopmont It has also 
been suggested that voKtihis is often due in 
disordered peristaltic action A high por 
centage of volvulus m patients with iiitcs 
tinal obstruction is reported m predomi 
nantly vegetarian races the bulky diet 
probablv resulting in intestinal alonv or 
chronic distention thus contributing to 
tuistmg of the bowel (For symptoms dns 
nos/j and treatment of loliuJuj *ee wiion 
on Intestinal Obstruction ) 

INJURIES AND IX)REIGV TIOPIES IN THE 
COLON AND nrCTUM 
Etiology. — ^The conformation* of the rec- 
tum and sigmoid flexure render them pccu 
Iiarly liable to the arrest and rLlenfion of 
foreign bodies vvliicli can reach these caxi 
lies (1) bv being swallowed and 
through the intestinal canal (2) bv thiu 
development in tlic upper ImiwcI ant! pa* 
Sage through it to the colon 
rectum, (J) bv uitrodiictioii through t r 
amis and (4) bv tmvtiing from a nei'^h *0? 
mg organ through an iilcinteil 
the scpariting «lruclurcv Ml kind* < ^ 
jctls have btin found in the colon ’ 
uhrlv in the rccltim The n i on “ i 

not caught more often m the angiiHtw'^ 
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the sigmoid \al\e3 of the rectum or sphinc 
ter mu«cles is that thc\ are co\crcd with 
fecal matter and thus pass without causing 
injury 

Se%eral factors anatomical phasiologic 
and pathologic contribute to the lodgment 
of foreign bodle^ m the pohic bowel The 
pouches or saccuh of the colon disappear os 
soon as the bowel enter-' the pehis and the 
lumen of the intestine is encroached on b\ 
tlie recta! %a!\ts which retard the free 
moicmtnt of the fecal iiolus At this leael 
the lumen further decreases and the mucous 
membrane is thrown into numerous longi 
tudmal fold-' which terminate near the anus 
in the cr\pts of "Morgagni where small 
bodies arc frcquenlla cauglit The sphincter*- 
al«o complctelj clo«e the lower anil canal 

.tVrticlcs of c\crv collectable size shape 
and composition ha^e been swallowed and 
pas ed safeh through llie intestinal tract 
producing no sjniploms The patient us 
uallv knows that he has swallowed «iome ob 
ject although this ma\ not be «o in children 
or the insane When large bodies art swal 
lowed the patient is aware of the fact and 
Usually seeks medical advice immediately 
The bodj if comparatneU «moolh and of 
such «i 2 c as to be swallowed wilhoiil dilh 
culty maa be expected to pa«s through the 
intestinal canal it least as far as the sigmoid 
flexure or the nctiini The length of time 
required for passage to the rectum is very 
imlcfimte rruit seeds coins button'* pins 
and lahe teelh frequent}} piss through the 
digcslne tract to the sigmoid or rectum 
where tbev luaj be caught 

Fecal concretions may develop m all the 
portions of the intestine v>here the move 
nientof the fecal current is retarded at the 
cecum the hepatic splenic and sigmoid flex 
ure^ and in the ampulla of the rectum 

Foreign bodies arc sometimes introduced 
intentionalK through the anus into the rcc 
turn for relief of certain ss mptoms to excite 
«exual pa® ion for purposes of concealment 
or by acfideiil Ihe patient docs not seek a 
phvsician until he is compelled to do so be 
cause of the great pam and sufTering which 
result 

Instanus in which foreign bodies have 
gained entrance to Uie rectum from adja 
cent orgaiij. arc extremely rare It is unus 
ual for them to be mtrodiiccd into the rcc 


lum bv simple accidents such as a fall on a 
pointed stick or on a fence paling which 
may break off and remain within 

Symptomatology — ^Iht s\*mploms arc 
subjects c and objective and vary consider 
ablv^ according to the location of the foreign 
bodv and the extent of the damage The 
patient iisuallv presents s\ mptoms suggcN 
live of common rectal ailments such as con 
stipation diarrhea licmorrliage at or im 
medialelv following stool passage of mucus 
tenesmus and pam If the foreign l)od\ has 
been swallowed or introduced into the rtc 
turn legitimately the patient gives a frank 
hislors and a correct diagnosis is casilv 
made The pam depends on the shape of the 
object A round smooth bodv causes much 
less suffering than an irregular one with 
ragged cilges or sharp points If the mucous 
membrane of the rectum is penetrated lorn 
or ulcerated the pain is more or less con 
'tanl particularlv if the bodv is lodged in 
the lower rectum If the object is large and 
has smooth rounded surfaces the pain mav 
not be acute but rather of a dull heavv nch 
ing character increased on movement 
Spasm of the sphincter and levator am mus 
cles Is often present Constipation and some 
limes obstruction mav occur Gcnitoiirmarv 
complications mav be so marked as to emse 
suspicion that these organs are the seal of 
the disturbance Dvsuria anuria cystitis 
and pains referred to the testicles scrotum 
and along the crural nerves are all frequent 
symptoms These are probabh the re«ijJJ of 
pressure on the unnarv tract by the foreign 
liody or are due to reflex action If a foreign 
body has been lodged in the rectum for 
«mme lime there may be consider il>!e con 
stitutioiial reaction If the object has been 
introduced through the anus there mav be 
some injury 

Diagnosis — ^T1 c diagnosis is m some 
cases quite difficult to determine It mav be 
made bv digital cximinalion seeing the ob 
ject through a proctoscope or bv means of 
the IliiorOscope or of roentgenograms Care- 
ful digital exploration of the rectum is ad 
vised routmelv 

Prognosis — In the majority of cases a 
fortign hodv in the rectum is removed sue 
cessfullv However it mav not alwnv> be 
•successfully romovevl and death mav result 
from jicntoniti^ «1 ock or lumorrhage 
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Trealmenl — ^Trcalnient depenils to a 
greit exlent on the location and nature of 
the object If found Io« down m the anus 
or in the rectum and not loo large it can 
usualU be extracted from below As foreign 
bodies are usualU introduced into the rcc 
turn with the «miU end first and the sphinc 
ter IS thus gradually dilated until the bod\ 
slips from the liand and the «phincttr closes 
behind it the remo\al is gcneralK more dif 
ficult than the introduction because the 
hrge end must be grasped and dragged 
down first The spasm of the sphincter con 
sequent on the traumatism increases the dif 
ficull\ of withdrawal The object ma\ be 
grasped with forceps and renio\ed Pressure 
or mnnipuHlion maj cause it to slip further 
into the sigmoid flexure and if it is sharp it 
maj perforate the intestine and cause pent 
omlis Eirsl the bladder should be emptied 
It IS usuallj neccss.ar\ to anesthetize the pa 
lient and dilate the sphincter before an\ at 
tempt at remoaal is made The parts should 
be UioroughU irrigated so as to remosc as 
far ns possible an\ surface contamination 
that might predispose to infection Tlie field 
should be thoroughlj anointed bj injecting 
oil into the rectum and the finger should be 
lubricated to facilitate slipping the object 
through the constricted area It is better to 
cover sfiarp or ja^cl edges «afh gaerre 

Ytlicn a foreign bod> is lodged «o high in 
the rectum or sigmoid that it cannot bo ex 
traded through the anus there is no re- 
course other than laparotomy The mortal 
it\ from this method of relief is high 
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UISI^VSLS OF THE \PrFNDICES 

LI IPLOICAF 

Appendices cpiploicne are defineil as local 
izctl pcilunculatcd overgrowths of sub<erous 
fat directly continuous with Uic fat in the 
lasers of the mc«cnler\ Thev arc forine<l 
bv a reduplication of the peritoneum winch 
enmeshes a variable amount of fatty ti'<sue 
between its lavers and con<i<l of small proc 
csscs or jKiiiches which arc confined to the 
large intislme none appearing on the rcc 
turn 

The number of appendices cptploicac pres 


rat mav vary widely on sdiiU ujuftlle po« 
sessing about 100 While arrangeel along the 
whole course of the large intestine Ihev are 
most numerous in the transverse and pelvic 
colon (the cecum as well as the vcrmiftmi 
appendix somctime> giving origin to then) 
but there are none in the rectum The np- 
|>cndtccs arc arranged in two rows one in 
relation to the anterior mu'-culnr ban 1 Ih** 
other to the posterior band 

The lesions incident to the apptn(J:«> 
cpiploicac mav be div idcd into the following 
groups 1 ‘Mechanical interference with the 
blood supply by direct pre«suri. or torsion 
(a) Within the abdominal cavitv or in a 
hernial sac (b) formation of foreign bodies 
within the peritoneal cavitv or in a bernul 
sac as a result of interference with the blood 
supply , (c) torsion associated with nml «cc- 
ondarv to other inflammatory lesions of the 
abdominal cavitv S Infection of the ipptn 
dices cpiploicac These arc incident to or as 
socialod vvilh interference with the Wood 
supph or to lesions of the corrcspondinj 
segment of intestinal wall (divcrliculili*) 

3 Adhesions of the appendices epiplocac 
causing inlcslina) obstruction 

Foreign bodies m the peritoneal cavitv 
the end result of torsion of the appendices 
cpiploicac give no definite svniplomalology 
unicss infected then the snapioin. aad 
signs of peritonitis will predominate 
may cause vague abdominal comiLant* 
simulating those of gallbladder or othir di* 
case Sudden torsion of the apiwndircs wilh 
or without infection results m sudden «hirp 
abdominal pain not necessarilv limited If 
the scat of torsion The j aiii inav In. re- 
ferred to the right side of the abdiroc’- 
when the torsion actualh exists in an 
pondage of the sigmoid flexure Vomitin* 
tenderness and rigidity (iii short lie 
lure of an acute surgical con lilion which i 
nuslaken for acute appenlicitis clolfey‘t 
ills or diverticulitis) supervene The trea 
mint IS surgical 
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ticcur throughout the gnstroinlesl/na} tmct 
but are most conuiuui in IIjc •;ipnioi(l colon 
^^hcn inflnmnulioji occurs ui one of ilu t 
l>oHchcs Iht term dst rriieulitis »■> nppbid 
I)i\crUc.uh of the hi^c mlcslim "irt found 
m 3 ptr cent of the jiopulalion and in 5 per 
ctnl of persons o\er forty years of agt Tlity 
arc usinlK multiple and may possess nil of 
the coals of the large inleslinL (true dner 
licuh) or Inye only mucosal and serosal 
mats (false diycrticula) If the opening of 
the sac mlo the intislinc is large then, yvill 
rarely be as>ocialcd symptofns Inflamma 
tioti may follow inability to empl} the di 
yerliculum of iLs contents Di\yrticulitt*> is 
more likely to occur in false diyirtitula be 
cat! 1 of the lack of a muscular coal for 
emptying it as yvcil ns in those yyitli n stnnil 
opening into tin colon 

Etiology — Most diycrticula have n con 
genital origin They may later increase in 
site, and number althougli there is probabU 
an inherent weakness in the w ill \yith con 
slipntion liemg (he most imivartanl dcyclop 
mg factor They arc most apt to occur m 
sedentary and obese indiyiduals 

SjTnptoms— 'Man; patients with dner 
liculosis liaye no sjmploms or hayc symp 
toms that are «o minimal that medical ad 
Mce i> not sought \ngue abdominal dis 
tress chronic indigestion constipation and 
shifting aldoimnal pain may be present On 
the other hand diycrticulilis is al\yays nc- 
companicd by syanploins of yarymg seycr 
ily Abdominal pam usually occumng m 
the left loyyer quadrant or oyer the iminctli 
ate site of the direrjicuhtis focr leukocv 
losu and abdominal tenderness arc the rule 
\ mass IS usually present Mild and inter 
nntlcnt blcceling of the boyyel occurs in 20 
per cent of cases Obslructiy c sy niple ms arc 
common 

Treatment — All patients yyilh iliycrticu 
lo«is accompametl bj sjinptoms should be 
treated by dietary and medical means Like 
yvise all cases of acute diyerliciililis should 
be treated by rest and diet The use of sul 
fonamides or penicillin is hardly jnslined 
Operatiye treatment should be limited to 
those yyitii recurrent attacks to those yrith 
abscess forniatiou or to those yyilh obslrtic 
ti\e symptoms Optratne treatment for 
possible abscess should be delay etl until flue 
Illation can be fell since in most oases the 


abscess yyill perforate into the bowel lumen 
and spontaneous cure result \\hen obstruc 
tion pcrsHls a proximal colostomy should 
be pirfirmcd preferably at some distance 
pnixinial to the infection For the typical 
diyirticuIitiA of tin. sigmoid with obstruc 
lion a double barreled colostomy of the 
Irmsyerso colon of the Mikulicj' Ivpe is the 
proceelurc of choice Mitli diycrsion of the 
fecal stream subsidence of lltc mflammalory 
process will usually result m an adequate 
Itmun of the boyyel and this 1 \t)c of colos 
lomy enn rtaddy be closed extrapcritone 
ally If symptoms persist in spite of proxi 
mal colostomy resection of the area in 
yoKcd stoiild be earned out yyilh end to 
end nnastomosis before closure of the proxi 
mnl colostomy No resection for dnerticu 
liti'* should be ilone as a one stage proec 
dtirc because of the high mortality which 
rosnlls from peritonitis The presence of a 
sigmoidal yesieal fisluln demands proximal 
co!o>lomy followed m »ix to tyycKe months 
by resection yyitli closure of the hlaclcler 
opening 

In many cases it will be difilcult to ex 
elude carcinoma coiiicidcntnl wjlli diverlicu 
iitis Ihc diderentin! diagnosis can usually 
be established by proctoscopic examination 
or by the barium enema or double contrast 
nir enema If after these examinations 
doubt still exists ns to the presence of an 
accompanying malignant growth resection 
should be carried out 

The moTtahtx for opcTalions for elixtrtic 
ulitis III the past has x iricd from 20 to 50 
|K.r cent but Ibis can be materially lowered 
if proximal colostomy two stage operations 
and delayed oi>cratiye IrcatnioJil are earned 
out 
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CRANOLOXI XTOUS DISEASES OF TnE 

cor ON 

Granulomas of the colon are a localized 
inflammatory process and mar be of spe- 
cific or non specific etiology Since rcduc- 
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tion m the incidence of tuberculosis of the 
intestine the% are rarely encountered 

Etiology — ^The following conditions are 
included in this group (1) tuberculosis 

(2) non specific cicatrizing regional colitis 

(3) gumma (4) actinom\co-sis blastonia 
cosis and hjdatid disease and (5) hmpho- 
granuloma 

Tuberculosis — Until recent ’lears tuber 
culosis of the cecum was more frequentlj 
encountered In most cases the process was 
limited to the right colon at times including 
the first half of the transa ersc colon The m 
g^stion of the tubercle bacilli in the pre**- 
ence of pulmonarv tuberculosis or from the 
milk of infected cattle could usually be 
shoavn to be the cause Intestinal tubercu 
losis of a mild tape could usuail} be con 
trolled medically A short circuiting opera 
tion joining the ileum to the transverse 
colon when obstruction is present usually 
giaes little relief Resection of the entire area 
of inaolaement including as much mesen 
tera and glands as possible is the procedure 
of choice 

Non S] ectfic Cicatrftng Regional Colitis 
>^This condition in the colon is similar to 
that occurring in other portions of the gas 
trointeslmal tract notablj the distal ileum 
The sjmptoms are the same as for obstruct 
mg carcinoma of the intestine and the con 
dition cannot be differentiated ba a barium 
enema or ba an air contrast enema Resec 
tion should be performed in all cases and 
usuallj the diagnosis is first considered on 
examination of the resected specimen The 
results of resection are good 

Lymphogranuloma — Lv mphogranuloma 
usuallj IS confined to the rectum and ob 
structu e svmptoms are present The condi 
tion IS differentiated from other granuloma 
tous lesions bj means of the Frei test Multi 
pie onuses and fistulas are common compli 
cations The obstructive sjmptoms can be 
rehe^ed bj provima? cotostonrr m the sig 
mold colon but this does not do awaj with 
the rectal svmptoms including tenesmus 
and discharge as well as the «econdarj ef 
feels of the infection Abdominoperineal re- 
jection has vielded the best results id these 
cases 
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COLOMC FISTULAS 
A colonic fistula is an abnormal channel 
or communication between the colon and a 
hollow vi^cus (internal fistula) or between 
the colon and the surface of the bodv (ex 
ternal fistula) Fistulas maj be congenital 
or acquired (pathologic traumatic or post 
operative) Most colonic fistulas are post 
operative following drainage of an ahsccNS 
or direct mjurj to the colon during operv 
tion or caused by infection or leakage at the 
suture line following resection A spontane- 
ous fistula as a result of an inflammatorv 
prot^ss mav occur from iilcerstne cohlis. 
diverticulitis jejunal ulceration following 
gastroenterostorav regional enteritis or co 
lilis tuberculosis actinomv cosis or Innpho 
granuloma 

Pathology — I\betber internal or eiler 
nal the fistula is rareh complcteli lined 
with avcosa or skin It has a thick wall with 
diffuse mflamraation and is usualh adherent 
to surrounding structures A spontaneous 
fistula shows the charactmstie findings of 
the disease causing it 
Sjmptoms — The most oharaclcn tie 

svmptora IS the discharge of focal raateru! 
with pus and blood \ patient with an in 
ternal fistula m the proximal colon nni 
have few bowel sjmptoms A patient with 
a fistula in the distal colon and rectum ha< 
the boucl snnptoras that are present with 
anv organic large bowel lesion In cases of 
multiple fistulas and those a^ociated inlh 
intraperjtoneal infection intermittent fe^c^ 
weight loss inanition and anemia wc found 
Dia^osis — ^An external fistula is at once 
evident Its extent can be demonstrated m 
roenlgenographic films after injtctioa of an 
opaque medium such as barium drodndor 
Iipiodol An internal fistula can iisualH he 
shovrn with the banum enema or b\ gaslro- 
mlestinnl senes A fistula of a specific tvp^ 
can be differentiated bv the examinalion of 
the iliscl/irge or bt biop t of the tract 
Treatment — Operation should be de- 
lajed for three to sue months until 
elapses for possible spontaneous hcaltn? 
Furthermore this interval permits ^ 
dence of the inflammation about tlit tr^l so 
that operatne removal is facilitated 
plete excision of the fistula i the procedu^ 
of choice and can be accomphshnl hv ^ 
ing the abdomen at a site remov ed from 
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fistula in order to identify its extent. The in- 
cision can then enclose the fistula, followed 
bj e.xcision and closure of the bowel, but in 
many cases resection is required. At times a 
two stage operation is udvisable. with diver- 
sion of the fecal stream by sidetracking 
anastomosis or bj means of a proximal 
stoma followed by later closure or excision 
of the fistula. 
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ULCERATIVE COLITIS 
Definition. — UlceratiNC colitis is a non- 
specific inflammatory lesion of the colon and 


leading to its onset. The enterococcus of 
Bargcn, bacillarj dysentery, amebic dysen- 
tery, a neurogenic factor leading to spasms 
of the colon, an allergic factor and dietary 
deficiency may make the colon susceptible 
to a mixed infection. 

Pathology. — In SO per cent of the cases 
the disease begins in the sigmoid or rectum 
as a mucosal infection, as evidenced by hy- 
peremia of the mucosa followed by minute 
hemorrhagic ulcerations which may be con- 
fluent. The ulcerations usually begin under 
the longitudinal band and may be confluent, 
leading to destruction of the greater portion 
of the mucosa Infection spreads through 
the submuco-a to involve all coats of the 
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rectum, occasionally involving the distal 
ileum. Other inflammations of the colon of 
a similar diffuse type due to some specific 
cause, such as bacillar.v dysentery, amebic 
dysentery and the granulomatous lesions, 
should not be included tindci this diagnosis 
Etiology. — number of possible causes 
of this disease have been proposed, with 
considtrable evidence to support them by 
their proponents, yet none can be coiiMtl- 
cred as a specific causative agent. Until 
more acceptable evidence h,-!* been pre- 
sented, this must be considered to be a non- 
specific disease with several possible causa- 
tive factors, either singly or in combination. 


bowel, including the muscular and serosal 
coats The disease sprc.ids by continuity 
both along the miicos.nl surface and through 
the lymphatics The imisciilar coat becomes 
markedly thickened and the scrosn iiijectefl. 
If no remission occurs, the disease continues 
proximally to involve all of the colon and, 
in 90 per cent of the cases, the distal ileum. 
At times the disease is segmental m cluirac- 
ter. involving only portions of the colon, 
such as part of the transv erse or right colon, 
or remains confined to the lower sigmoid 
and rectum In the course of healing, there 
is marked contraction, so that in advanced 
Ciises the lumen of the bowel may be re- 
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•luced more than half In some cartes Uie 
colon becomes a rigid tube the so called 
leid pipe colon incapable of contricliou or 
other function ^\hcn healing occurs in the 
milder ca«ts the mucosa ma\ remain red 
dtned and granular e\en in the presence of 
complete remission The cicatricial stage of 
the disease m(i\ he accoinpamtd b\ an ab 
‘‘Ccss fistula or sinus into other portions of 
the intestine bladder \agnia or perineum 
\norectal disease i-, a common manifesla 
tioii P«cudopol\posis produced b\ islands 
of muco«a between ulcerations la common 
m the late stages of the disease 

S>mptoms — The s\inptoins of ulccratne 
colitis can be grouped into general and local 
s\'niptonis The general s\mptoms are those 
of an% infectious process PoNcr malaise 
weakness prostration loss of weight dc|i\ 
dntion and anemia arc conspicuous The lo 
cal sMuptonis arc all bowel sMUptoms Diar 
rhei tciic mus pass igc of blood mucus and 
pus generahred abdominal and rectal pam 
focus attention on the large inleslmc as the 
bite of the lesion 

Diagnosis —The disease is confirmed in 
the presence of the aforementioned samp 
torn* on proctoscopic examination The dif 
fuse character of the muco al in\ol\ement 
bleeding from the muco i on mnmpiilalion 
of the proctoscope or In swabbing cannot 
be readilv confused with that of other in 
flammatorx diseases of the lower large iiitcs 
tine The Craig complement fixation test for 
amebic d\senterj the stained emcar and 
enUurcs for baciilar> dsscnter\ and exam 
inalioii of the stool for Cmlavioeba fmtoly 
tica and the tubercle bacillus exclude the e 
as possible causes The proctoscopic cxanii 
nation inaj be negatisc in 10 per cent of the 
cases when the upper colon is msoHcil m a 
segmental form The characteristic appear 
aiicp of a malignant growth plus biopsj con 
firmntion makes it possible to exclude carci 
iioma which must bo considered as a possi 
h)c diagnosis m all casex Itfalignaiit growth 
oil the basis of a pre-existing ulceratise co 
htis IS rare occurring in le«s than i>er cent 
The barium enema is used to determine the 
extent of the m\ol\emcnt ns well as the 
*'tage of the disia«c In the presence of ulcer 
nti\c colitis the lumen of the bowel is de- 
creased thchaustral markings are decreased 
Or absent motilitx is decreased and there is 


foreshortening of the bowel In advanced 
cases III winch ulccratne colitis has existed 
for a long time the length of the colon mav 
be dimmislud bj half 

Treatment — Medical treatment should 
first be tried in all cases of ulccratne cohtis 
both m its acute and m its chronic form 
Mcclica! treatment is unsatisfnctorv because 
of poor response or rLCurrenco of the disease 
in ipproximatelv 4o per cent of the cases 
In 15 per cent of these cases the pitient can 
be continued on medical treatment with 
come incapacitv while S5 per cent will re 
quire surgical treatment because of compli 
callous of the disease not amenable to med 
ical treatment 

Indications for surgical intervention are 
ns follow^ (1) intractabihts on medical 
treatment with incapacitv persisting for 
three months or more each venr (2) ob 
slruclion of the colon beciiise of cicatricial 
change (3) subacute perforation abscesses 
Sinuses or fistulas (4) persisting hemor 
rhage (5) infectious arthritis (0) polvpoid 
change (7) carcinomatous change 

Operative Procedures —In the past sur 
gical treatment has been unsatisfactorj 
cither because the wTong operative proced 
urt was cmplojed or because surgical treat 
menl was accepted too late Appendicos 
lomj cccostomj and coloslomv have been 
tried and have proved to be useless Ileos 
toni> or colectomy either partial or com 
pletc !» the operative procedure of choice 

Ilcotiomy ‘‘hould be performed in anv 
acute case where response is not satisfactory 
witiiiu seven da\s under medical manage 
ment It should be employed m all cases of 
the seven groups previously listed as indica 
lion«i for operation The ileostomy may ncc 
cssanlv be permanent if sufficient dcslruc 
tion has taken place in the colon If clin 
ical remission ocfurs in the presence of ileos 
lomv the colon cm he left in If healing 
occurs with clinical relief of sv mptoms and 
if a satisfactory proctD«copjc appearance of 
the lower bowel and distcnsibility are pres 
ent asshownbv a barium enema the ileos 
tomv fnav be resected and intestinal contin 
uitv restored This is done in approximately 
10 per cent of all ilcostomv cases If svmp 
toms persist m spile of ilco lomv then 
cither partial or total colectomy should be 
performed Partial colectomy is employed 
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when the pitient has the scgmonlal distn 
hution of the di^cTic and lot'll cofoctom\, 
including rcmo^nl of the distal doum the 
entire colon and rectum is perfomicil m all 
other cases 

The lues of man\ patients with ulccratne 
colitis have been lost because ilcosloma 
would not he accepted ha the patient or the 
phasician There ma\ be considerable difli 
culls in the care of an ileostoma and this 
has led to reticence in accepting it racra 
patient must wear nil deostonia bag since 
llie ilcal discharge maa be liquid or semi 
solid The iJcosloma should project sufli 
cicnlla nboae the skin lead so that the dis 
charge passes imnicdiateh into the bag 
without t'ontacl with the skin Mana prep 
aralions such as alununum or bronze poaa 
dcr kaolin fullers earth ointments of all 
tapes compound tincture of benzoin and 
aarious dacs haac been used to protect the 
skin but tlusi arc unniccssara since skm 
excoriation can be preaented ha a properla 
jierformcd ileostoma and a properla filtcil 
ileosloma big Hags of the Daaol tape with 
n small aperture the Traatllor or the Koe 
nig Kutzen arc the most sniisfactora The 
laller can best lie 6tte'd three to si\ months 
after the performance of ileostoma and i» cc 
mcnlcd to the skin fitting the ileosloma 
perfocth it is changc<( but taaiec in Iwcnlj 
four hours 

Prognosis — \ patient with an ileosloma 
caen after total colcctomv can resume his 
normal acUnii tbit ms pursued before ibe 
onset of the disease llic iiiorlalita of ilcos 
tonia aarIc^ betiucn o and 53 per cent d< 
pending on the stage of the disen«e when it 
IS performetl Partial and total colccloma 
Can be carried out with a morlnlila under 
JO per cpiil for nil 'Ingis There is no ihUi 
ciilta in maintaining a snlufactora stale of 
nutrition on a normal did 
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BENIGN POLIPOID TUMORS OF 
THE LARGE R0^\ EL 

The different tapes of benign polapoil 
tumors of the large bowel are (1) admome 
(2) jyajiUovia or nllouf tumor (J) mt/ii 
pie poti/pom and (4) tnjlanmntory poly 
pus Ihc clinical incidence of these liiniors 
IS not great but m almul 20 per cent of per 
sons oaer Iwcnta a ears of age adenoiins are 
found in the colon at nutopsa (I carter) 

ADENOMA OF THE KECTUM AND COLON 
Pathologa — This tape of epithelial in 
inor IS the most common benign iicop!i‘in 
that IS founel in (he gastromtcsliml trad 
Adenomas occur most frcquenlh in the 
colon and rectum hut art nl a found in die 
e ophagus stomach and small Itowil In tlr 
small boHcl a pedimeuKted adenoma »< a 



Re S"! — rholoffrnpli of n » mile pfdurrulalof 
ooia of ll p mlutn from a tmn ap^l l'•rP^y I'*'* 


frequent caiisp of intussusception in n'hd' 
In lilt colon ndi nomas are fr tmd m all 
lions at nil n..e from rliil ll»>od to 1 1 1 a"'’ 
Mhile clmicnlla thea an nu« I fifteii fenn 1 ** 
single tumors nl nutop>a if one i* f”” 
further «eirth still often rete-il “*%«■« 
others \drnonn< maa aara from iho 
n gram of wheat to that of n hen » c''? 
regard- the ntlachmenl to the i,* 

tumor maa be <i'‘-ile or puhincitlile<i 
latter the adciintiia the more freepfe' 1 '* * 
• , Prart re of «u'STTr " f *** 

L«*rr 
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pedicle formetl b\ traction ot the tumor on 
the imico«a Hit pedicle consists of norinM 
mucosa and mai become sc\cnl indies in 
length thus allowing the tumor a consider 
able range of excursion in the lumen of the 
boirel 

Ilistologicalh the appearance of these 
adenomas \arics from Inpcrplasia of the 
fionnal intestinal mucosa to marked increase 
of the glandular elements of the mucosa as 
evidenced bv branching tubules multiple 
cell lasers and dotplv staining nuclei In the 
])idunculated adt nomas of children the lu 
mor is covered with uatlier normal iiitediiial 
cpitliclium and the bndv of the tumor coti 
tains a xoj^xfunaloiis eonncctne tas or 
which are the cystic enlargements of the 


bleeding IS slight but notice iblc In child 
hood adenoma of the rectum is probable the 
most frequent source of recurrent bleeding 
from the large bowel ^\hen the adenoma is 
m the left half of the colon the blood is us 
ualli on the outside of the stool because of 
the solid character of the stool in this loca 
tion Comcrselj when the bleeding tumor 
IS in the transverse colon or right half of the 
colon the blood is inside of the bird stool 
or intiinntelv mixed witli it Obviouslv the 
brighter and more fluid the blood is the 
lower ill the colon is the bleeding legion 
In children m whom a pedunculated aden 
oiiia is most often found in the rectum the 
piiijcie m'}\ hecome )oTig S&r ihe iv 

mor to protrude from tlie anus at stool It 



glandular structures of the epithebum Tins 
wide variation in the histologic «;tructure of 
these tumors as vvell as Ihcir rather fro 
quent occurrence m the region of rarcuiomis 
of the colon and rectum has definitely 
raised the question of their relationship to 
cancer 

Sj mptomalologj and Diagnosis — Clin 
iiallv considered adenomas of the colon and 
rectum mav be whollv without symptoms 
Tins is particularlv true if thev are flat and 
small However if thev become pediincn 
lated and are subjected to more trauma 
bleeding occurs and this is the most com 
mon svmptom noticed bv the patient On 
occasion the bledbng mav be copious and 
from 4 to 6 ounces maj be lost Usiialh the 


lias a characteristic red and shghllv lobu 
lated nppearnneo '\^hen adenoma is sus 
peeled but no protrii ion Ins occurred digi 
lal examination of the rectum ma^ allow 
the tumor to be palpated and the finger 
mav hook around the pedicle and prolapse 
the tumor through the anus 
Proctoscopic examination should nlwavs 
be earned out if adenoma of the rectum or 
colon IS suspected if tlit tumor can be scon 
the site and character of Us attachment to 
the colon its freedom of movement and the 
question of ulceration can be determined It 
must be remembered that a pedunculated 
adenoma of the colon can prolapse into Iht 
rectum if the jiediclc is long also vnth an 
nir inflation proctoscope a pedunculated 
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adenoma of the rectum ma% be blown up 
^ard into the colon and therefore not ob- 
sen ctl 

lln. site of llie adenoma in the Kr^o bowel 
ibox c the rectum can be determined onij by 
fluoroscopic evamiintion of the colon It 
maj be possible to push an air bubble filling 
dcficl up and down in the bowel for a few 
inches because of the freedom permitted bN 
the pedunculated attachment of the tumor 
This iir bubble defect must ahravs be pres 
ent in the same place on repeated examina 
lion if a rtasonabh safe diagnosis is made 
It should be emphasized that this filling de 
feci IS not due to indentation or malforma 
tion of the regular outline of the bowel but 
IS a defect resembling an air bubble wilhm 
the lumen of the bowel In some eases it is 
impossible to hnd a flihiig defect and the 
diagnosis can be established onl} b\ crplora 
lor\ laparotomj after other possible sources 
of bleeding from the stomach and bowels 
haae been ruled out It is recognized that 
blicdmg from a carcinoma of the small 
bowel or Meckel s diaerticulum is extrcmciv 
difiicult to diagnosis The following brief 
case report will se^^e ns an illustration 

A inaD 8ir«(l rfl) tl ree who in time* pul ))»<] bteo 
treater] tnedoilli (or a tliiwtenal ulcer and had been 
free of artnploms for «^e^al jear< noUced blood 
lotenn llei lb the stool The blood rrar fin ] «od 
fometin es red but often clotted and wu on the out 
ei !e of the etools Itepeated ] rortoscopic and 6uoro> 
s<t>p c exam uations failed to reveal tl e *nurre of Ibe 
bleol I g \s ETo»* bleed ng of reUUieb fresh blood 
rontinne)] an cTplonitnn btparolom^ him performed 
and a perlunculated adenoma alniil S cm in <ranicler 
with a long pn] rie of normal mucovi. vaa palpated 
in the ngmoi I loop ^^llh rubber Hade ebimpa on the 
bouel alx ^e ant below the tumor the boitel was 
opennf along (he lonptud oal mctfrJe t>and (he poirp 
del \errd tie pei] cic Tgilerl tie tumor retnored and 
tl e bowel closed in Lijers No other Icr ona were foun I 

Treatment — The trenlmcnt of an iden 
omi in the rectum is simple when the 
pcdunculnted tumor enn be proKp«cd 
through the anus Tlie pedicle is Iigiled and 
the tumor remoxed If the tumor is higher 
but enn be seen through a proctoscope it 
can be grnsped with a slender Icnnculum 
ami rotated «o that the pedicle is Msible 
The pedicle cm then bo fulgurated and the 
ailenomn remoMni ^Mien the adenoma is 
flat or it IS impossible to riacli the {tedicic. 
the tumor itself enn be fulgurated and re- 


moned m one or more singes The diNndian 
lage of the Inst procedure is that the tumor 
ennnot be adcqiiateh studied histologieallj 
These pnticnts should be ejtnmincd again 
after six wtck» nnd the forintr «ile of the 
tumor inspected 

TAPILLOMA, MLLOUS TUMOR 
Palhologj — \ pnpillomn is a soft <iKinge- 
like arborc-ctnt tumor which is rather in 
frequenth found in the colon and irctjim 
OnU SO such tumors hanc come to the au 
ihorsserMcc Thej occur prncticalh alii i\< 
m ndtiUs The usual simptoms are frcqucpt 
passage of bJoodn mucus from the IwwcJ or 
sudden rather copious hemorrhngc A heino» 
rhage of a pint or more of blood Iins been 
the first snmptom m some enscs If present 
in the rectum the tumor can be paljwicd n« 
a soft indefinite mass without imhiralioa 
at Its jKiint of nttnehmeut to the Imwel It 
enn be seen through the proctoscope 'vl en. 
It appears as a lobuhicd orborp'pcnl tumor 
lia\ing a flit nttnchmcnl to the Iwwcl nml 
not infreqiicntlr complelch surrounding the 
liowel or nttnehed to an nrca staeral iiicli< 
m length If the tumor is m the colon il nin 
give 0 filling defect \cr\ much like that of 
carcinoma nnd with s\mploms of hlewlin^ 
cannot be clinicalK distinguished from car 
cinomn \\ lien the tumor is pnlpatcd lhrnu.!i 
the intestinal wall howetcr ilfetUsoft nnd 
there is no change of the usual external ap- 
pearance of the intestinal wall In some 
cases the tumor cannot he palpated at a!' 
in the splenic flexure though a definite fill 
ing defect is setn in the rotntgtnognm Not 
all papillomas arc seen when this lia'e at 
tamed such size and in the carh stage of 
their growth ihca ma\ be slender branehinz 
stalks Thcsi tumors differ from circinoma 
m that lhe\ arc not indurated or ulecntcil 
and histologicalh thc\ do not invade the 
basement membrane or mu ctilans iniieosaf 
of the intestinal wall Tlie celK (ovencs tl 
branching stalks are higher than tho v 
normal muco«a have mans nion goblet 
cells and have deeper staining nuclei It o 
concerning this tv-iie of tumor and tl f o* 
adenomas with cellular chances that I c 
question arises as to whether thev aP- pre* 
malignant growths If it is nnintam^' -• 
infiltrating destructive growth ll« 
pal sign of cancer, then tnulliple-w'r^ 
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epithelium poKmorphous nuclei or branch 
in^ lobules of epithelium give onlv a sus 
picion but no proof that a malignant growth 
IS present Practicnllj speaking the chnician 
and the pathologist should have common 




Ftt 3 -~<lross 9iN>cinien of a pa] lloma of ll e rectum 
10 on adult 


knowledge about an> «mglc case under dis 
cussion the appearance of the tumor and its 
lack or presence of induration or ulceration 



5 4 — 4ir bubble f II op tl c defect !roro a pobP 
at A 


as well as the histologic picture must be 
ftillv considered It is of great importance to 
submit the u/o/e tumor for histologic e\tm 
•nation ns the invasion of cells through the 
I ascinent membrane which is cl amcteristic 
of cancer can be deterinmed onlv b\ nn ex 
nmination of the site of attachment of Uic 


tumor The examination of small pieces of 
tumor from the surface of the growth mav 
be misleading and fad entirel> to indicate 
the charicter of the tumor 
Treatment — ^It is obvious that papillo 
mas of the rectum or colon should b\ choice 
be entireiv removed for histologic examina 
lion In the rectum this mav necessitate 
splittiii«» the rectum posteriorlv after re 
moval of tht cocevx “so that a complete local 
removal of the tumor can be accomplished 
after which the defect maj be sutured and 
the lecluni closed bv lajer stitches 'Uhen 
the papilloma is m the colon a resection of 
the colon is necessarv in order to remove the 
tumor 

MULTIPLE POLYPOSIS 
In cases of multiple polvposis a rather 
rare familial condition the entire colon m 
eluding the rectum is studded with multiple 
adenomas and small papillomas All sizes 
and shapes are present including the flat or 



Uif — Coloj s] ng m It pie poh-pos s There 

were nlso three scp'irntc rare nomas 


pedunculated varieties The condition has 
been seen in childhood but is most frequent 
in soling adults The vmiplonis are those of 
frequent passages of blood and mucus pas 
sage of small pitces of tumor tissue rapidlv 
developing anemia and cachexia Procto 
scopicalh the rectum is seen to be studded 
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Fig 



S'B — Giant stctian through the bovd shon ag tntih pie pot pas s The tumors are s Icno nas 
lomas At A Uere is a carnnoma 




itli ndenomts and fluoroscopicnlh the 
colon has a characteristic molUcd appear 
ance on mg to the numerous small filluig de 
foots Carcinoma frcqucntlt deieJops and is 
often multiple In the colon shown in the il 
lustration there were three separate carcin 
omas It IS generally agreed that prehmi 
nar\ ileostomv followed b' graded remoxal 
of the colon and rectum is advisable if the 
eonditton of the patient nill permit it Too 
often it happens that «e\ere anemia and 
cachexia or the rapid and extensive develop 
ment of carcinoma precludes radical treat 
ment 

INFLAMMATORY POLIPS OF THE COLOV 
AND RCCTDU 

In the course of a protracted ulceration 
of the colon from amebic dvscnterv or ulcer 
ative colitis small islands of mucosa be 
tween llie ulcers hj-pertrophv become fi 
brotic and have the gross appearance of 
adenomas These growths ma\ reach the 
size of a walnut and give svmptoms of 
bleeding or partial obstruction of the Imwel 
One patient who had had a longstanding 
ulcerative colitis was found to have several 
polvps of this tvpe in the rectum and sig 
mold which had been present for ten vears 
In another patient with ulcerative colitis a 
small polj’p developed and when it was re 
moved through the proctoscope it was found 
to be malignant in structure In <orae m 
Stances stalk like papillomas and flat aden 
omas develop in a rectum which is the seat 
of a chronic inflammation In one such pa 
tient a colostomj was performed because of 
severe and uncontrollable bleeding from a 
group of such papillomas which appeared 
benign on histologic CYamination After the 


colostomj had been established the tumors 
m the rectum disappeared The meaning of 
this evidence is not entirely clear but indi 
cates that inflammation mav produce le 
sions which resemble m detail the structures 
which are called adenomas or papillomas 
and -which are regarded as tumor formalion 

Veilnon C Eaud 
Referencf 

Davvd \ C Symposium on Burpeal Mnnaectwat of 
Mai gnonev of Colon ^lanaRement of Pol Oc- 
oumrg m Roelum and Colon ^^argery U'SS7 WW 

CARCINOMA or THE COLON 

Caremoun is Vic mosl frcqaenlh rri 
countered tumor of the colon The apparcnl 
increase in its incidence together with can 
ccr in general i» verv probably due to two 
factors first that a larger number of can 
cers are recognised than formerly bceaii'^ 
of modern means of diagnosis and 'second 
that cancer is chiefly a disease of middle and 
later life The average life of man which 
formerlv fortv two years has been increa'w 
during the twentieth centurj to fiffv-« 2 h{ 
jears so that a greater number of people are 
reaching the so-called cancer age In nth" 
words the supposed frequenev of the di' 
case IS a credit to improved methods ofd i? 
nosis and prolongation of the lifetime of wan 
Of the entire intestinal tract less than 
per cent of carcinomas invade the iwv 
liowel The two mobile tenninal wgmcnfvn 
the colon llie cccum and the sigmoio sw 
most frcqucntlv involved In a large scri« 
of cases which the authors have studic* ap 
proximatelv 30 per cent of the growth^ 
located m the colon and C4 per cent m 
rectum ayid rectosigmoid 


CAIICINOMA or THE COLON 
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Etioloffy. — Cnrciwoma of tl)e colon may 
occur at any a}»e, and although it is usually 
found in the fifth and sKlh decades, it is 
not uncommon to find it in patients between 
the ages of tnenly and Ihirts. Male^s are 
more frequently affected than females, in 
the proportion of about 2 to 1. 

The ongtn of carcinoma of the colon, hke 
carcinoma elsewhere, remains obscure, ab 
though some progress has been made in rc“ 
sped to its predisposing and contributing 
causes Bardenlieuer and later Quenu and 
Landel were the first to bring forward his 


corded in which the association of the 
polyps with carcinoma was fairly proved to 
be more than accidental In the scries of 50 
cases of polyposis reviewed by Doering, 
tliwc were 37 deaths, of which SI were from 
carcinoma 

Pathology. — Carcinomas of the colon 
may be conveniently classified, accoiding to 
their gross and microscopic anatomj, .is (1) 
soft medullary adenocarcinoma. (2) scir- 
rhotic or fibrocarcinoma and (3) mucoid 
or colloid adenocarcinoma. Tlie different 
tjpes are responsible for the marked varia- 



Fis 377— 4, lleseclcd specimen of (he spliiitc fl«ufe of the colon Note the ililatation nnil h>pcrtropliy 
proximal lo the annular carcinoma B. Resectcl speciinen of a colloid carcinoma of the a.wi<lrnB colon; n 
bulhj ulcerating grooth 


tologic evidence of the malignant transfor' 
mation of adenomatous cells. Hauser. 
Kr.'iske, Verse and more recently FltzGib- 
bon and Ttankin, and many others have 
since reported juimcrous instances of carciu' 
omaloiis changes in colonic polyps Proof 
IS lacking that all carcinomas of the large in- 
testine originate in polyps, but there is con- 
siderable evidence to support the belief that 
most of them arise in just such a manner. 
PitzGibbon and Rankin reported 13 cases in 
which these changes were definitely demon- 
sttaled, and at least 14Q cashes have beeti re- 


lion in symptoms as well as the roenlgenoU 
ogtc evidence. In the light half of the colon, 
large, bulkv ulcerating lesions, often covered 
with stubby protuberances like granulation 
tissue (Fig. 677, A), occur usually on the 
lateral wall of the colon and produce ulcer- 
ating surfaces for absorption but do not 
tend to produce obstruction, because of (1) 
the liquid nature of the fecal current at this 
point, (2) the lack of tendency to encircle 
the bowel, the lumen of which is greater here 
than elsewhere in its course, and (S) the 
likelihood that the growth will go on lo 
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pcnelrahon perforation or the formition of 
absce's On the other Inncl in the il seg 
mcnt of the Krge bowtl carcmoni'i UMiallj 
originates close to the nie'enteric 1 order and 
spreads Jatenllv diminishing the size of the 
lumen and consequenth producing chronic 
subacute and c\en acute obstruction (Tig 
oil B) One nia\ howeier occasionalh en 
counter a poKpoid lesion 

Multiple primara carcinomas of the colon 
ma\ occur and although lhc^ are not often 
recognized the possibility of <uch multiplic 
itj of lesions should be kept m mind since it 
bas a significant bearing on prognosis Bar 
gen and Rnnkin ha\e reported IG such con 
ditions in the large intestine VoImiIus and 
inlussu«ccption occur quite frequently as 
complications of carcinoma of the colon 
ApproximalcK 6 per cent of carcinomas 
of liie colon and rectum arc of the mucoid 
type Rankin and Chumlc% reported 158 
operatnc cans of \\hich miuibcr 85 (518 
per cent) occurred in the colon and 73 
(40 2 per cent) m the rectum This liislo 
genesis of mucoid carcinoma is uncertain al 
thoUj.Ii mans pathologuts rcganl U as a <lc 
generatne process Tins t^pc of malignant 
lesion although slo^^ groNMng is ni the end 
more malignant from the standpoiiil of uUi 
male cure than the other t\ pcs of carcinoma 
of the colon Its tendency to recurrence 
once the regional lymphatic ^esscl» arc in 
saded is most marked 

EvcntiialU regardless of pathologic tspc 
ulceration and secondary infictioii develop 
TJie infection is al first locilizcd biil may 
terminate in spreading suppiirntioii fislu 
lous tracts or peritonitis Obstruclmj, car 
cinomas may produce dilatation ind hvpcr 
trophv of the inltstinc above the growth 
(Fig 577 B) Instead of hvptrtrophv the 
intestinal wall mav be markedU attenuated 
above the growth and the muco a may pre 
sent a molh eaten appearance because of in 
numerable small ulcers 
Alolastasis in carcinoma of the colon as a 
rule occurs Inter than carcinoma of any 
other portion of lh( gistroinlcstinal tract 
The hmpliatic vessels gauge the extensive 
ness of Uc lesion and their invasion influ 
ences the prognosis considerably However 
distant metastasis eieti la the liver has 
cn noted althougli the Ivniph nodes were 
)t involved The lymjhatic structures of 


the cecum and appendix according to Poir 
icr and Cuneo arc more extcnsnelv devel 
oped than those of the other segments of the 
large intestine yet metastasis from the 
cecum IS among the slowest of anv segment 
of the large bowel It would seem therefort 
that rich Ivmphatic suppK is a defensive 
raecliamsm and favorable to prognosis be- 
cause It holds in check the invading malig 
nant grow th 

It IS highlv important to subject nodes 
and tissues to microscopic examination dur 
ing operation in order to ascertain if one is 
working in an invaded area A detailed con 
sidcration of Ivmphatic metastasis maybe 
found III the section on Carcinoma of the 
Riclum 

Symptoms — ^To ricord in sequence the 
chain of symptoms caused by carcinoma of 
the large bowel is difTicuIt if not imiiossiblt 
partJcularlv if it is desired to empha'ue 
merely the earlier manifestations of the dis 
case 


He rcft-vons for U s nre thut ilevelopmcnlall tn&l 
om aff anf pliy«inIoprnlIy (he right and left hal «f 
of tl e U>nil d (Ter so isurb ll al U r coInn >s nrt all 
a dull organ an I t)e s>nilonu of cam oma vir; 
accord k to tl c 1 1 lal oi of ll e lev o i tl e pathologic 
Ivpc and the pr sence or obsenta! of comptmlwni 
such as mctasla.* s pert rot on or ulrcral on Tl e ngll 
I alf of t) e colon is tl p alewvJ g ] ilf an J n fom 
t>arablp m fund on to lie small Imad wth wl ch it 
las n common embrjon c origin fn m tic papiH-* o( 
\aler lo lie m 1 lie of lie lrans^erse colon ihe large 
nl •*( nc WHopa \ th U e small intestine from the 
m I Rul anj tie f net on of ll is whole rnsio' is 
I Ccsl on an 1 nbsorpl on Bevond Hem Ulr of the 
transverse eoloi the large bowel is developed from tlie 
I vlpul and its lutj is one of slornpe Tie 1*0 
I vl "8 Bra not only d fferenl anatom rally so 
the stracture of tie wnll of the bowel is conrarnol 
but lley ienve the r BIckkI supply from 1 (Areot 
* urces U e B ii>ennr mesentene arterj suppl mS ^ 
dc-st p or absorpt VC part of the ga tro ntestwsl 
tra I an I tie nfenor mescnlere nrtery suppbioS the 
i stal I air 

Tie onset of svmploms usually s ms T o s b t on 
rare oeras ons tnnv occur v th cxplos ve sud Irnnojs 
an I alllo gt there ore f r cl ametenst c earl srai}'- 
toms a warn ng ord nar (y s grren I* a clsnjre o 
ho el I al t or irreRular tv of the l>o el «u h BS tnUfoM 
d irri ea. or alien ale per ods of 1 arrl ea an i ran 
pal on Chront. Intrlen ti an cllefl 
que Ur proves to be 1 e lo a nwl (manl grorlh * 

If e apl or sm of Mor son I creas ng const palion ■>' 
recinl on^n m an elderly person only » 

purgntves amgrats ma! gnant d sense of ^„fi 
s equally true Aj provunatelv Oo per cent o 
omas of fl e ent re colon present no nm e oefi ® 
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pc«clr'\l!on pcrforilton or the forrmtion of 
ab«ccss On llic other Inncl in the seg 

mcnl of the hr}.e bouel ciTcniom'v vtsu-dU 
ongimlcs closc to the me enlcne border nnd 
spreids htcnlle climmishmg the * 112:0 of the 
lumen nnd conseqncnlU producing chrome 
suli'icnte and c\en nciile obstruction (Fig 
577 B) One im\ ho\vc\cr occnsionnlK cn 
countir 1 poKpoul lesion 
Multiple prinnre cnrcinomas of the colon 
ma\ occur and although lhc\ are not often 
recognized the possibiUtj of such muUipIic 
itj of lesions should be kept m mind since it 
has 1 si^nifitant bciring on prognosis Bar 
gen and Kankin ha^e reported IG such con 
ditions m the large inlostine Vohulus and 
intussusception occur quite frcqticnlh as 
complications of carcinoma of the colon 
Approvimatch 5 jier cent of carcinomas 
of the colon and rectum arc of the mucoid 
Ijpc Kankm and Chumlev reported 158 
openluc case of which mitnbcr 85 (.>J8 
per cent) occurred m the colon ind 73 
(4G® per cent) m the rectum Ihis hislo 
genesis of mucoid carcinoma is uncertain al 
though mnnt pilhologisis regard it as a dc- 
gcncraliic process This tvpe of malignant 
lesion although slow growing is m the end 
more niahgnaiil from the slaiidpoiiit of nlli 
male cure than the other Ij pcs of carcinoma 
of the colon Its tcndencs to recurrence 
once the regional Umphalic stssels arc m 
sailed IS nio I marked 

Fscnliidli rcgardles-. of patlologic tspc 
ulecrilum and secoiidara infection dcaclop 
Tilt mfcttion i» at first localized but mas 
terminate in spri uling suppuration fistii 
Ions tracts or peritonitis Ohstruclmg car 
cinomis mas produce dilatation and hiper 
trophv of the intestine aboic the growth 
(Iig 577 B) Instead of hi pertrophi the 
intestinal wall niaj be markedli itteniinted 
aWie the crowlli and the mucosa mai pre 
sent a moth eaten appearance because of m 
lumicrable small ulcers 
Mela la is in carcinoma of the colon as a 
rule occurs later than caremoma of anv 
othir portion of the gastrointestinal tract 
Tie hmphatic icsscl gauge the i\lcnsi\C' 
11 s of iht lesion and thur ini ision inflii 
cnees the progno is considcrahli Ilowcicr 
distant metastasis eien to the hicr has 
been nolcil although the hmph nodes ivtre 
not jniolied The limphatic structiiits of 


the cctiim and appendix according to Poir 
icr anti Cuiieo are more exten«i\cli dcicl 
oped than those of the other segments of the 
large intestine let metastasis from the 
cecum IS among the slowest of am segment 
of the Ivrge bowel It would seem therefore 
that rich hmphatic supph 13 a dcfensiie 
mechanism and faiorable to progno is be- 
cause it holds in check the invading mah« 
nant growth 

It IS highly important to subject nodes 
and tissiM.!. to microscopic examination dur 
mg operation m order to ascertain if one i 
working 111 an invaded area \ detailed con 
sidcration of hmphatic metastasis mav lie 
found 111 the sittion on Carcinoma of tl e 
Rectum 

SjTnploms. — ^To record m sequence the 
chain of seniptoms caused bv carcinoma of 
the large bowel is difficult if not imjio iihJe 
parliculath if it is desired to emphasize 
mcrch the earlier nianifcstations of the dis 
ease 

Tie rca ons for tlw are tint l«eloptnf tall arat 

00 call ant jl* sologralb the rgll anit 1 H lahrt 
of ilie l>o «1 <I 0er $0 much 1) al tl e rolnn u iirtuanv 
a dual orjiau an} lie ajmjtoms of care noma varjr 
arronl ng to tJ e s Lual on of tl e Ics on tl e ]»lhnln c 
l>pe a d tie presence or absence nf romplrtlNni 
swh ns n etastas $ perforation or ulftrmt on Tl e nRht 

1 alf of tl e colon is tl c nl sorb ng I ilf an 1 is ro n 
parabl »« funet on to It e » l<%v>vt ^ iK ftt ct U 
las a common embr one r "in from the pnp Ila of 
\nteT to Ue m Idle of the transverse colon the Urp: 
niesi ne develops w Ih the small mlest e from the 
n I gut a d tl c 1 net on of tl s ohote d v non a 
Ji;-»fon and nbsorpt on Jlevond the in Hie of Ihe 
transverse cc Ion II c large bowel is developed from the 
I nd gut. and its duly is one of ilorage The 
Inivrs are not onlv d fferenl analomioilly *0 far as 
lie structure of ihe wall of tie bowel is ronfemetl 
1 vit they der tt tl e r blood suppb fr”*" 1 (lerent 
« rccs the supi not mesentene urlerv suj ply g l! e 
dgwtive or alsnrptire part of the pasln ntrti oal 
Uart «nl tlve nfenor mevenlenc artery supplying lie 
d slal half 

Tie onset of symptoms us lallj u in 1 ons but on 
rare ocras oru mav n«Tur w tl etpJo. ve » 1 1 lennevs 
an) all ) <1 s) three are few charnelensl c early svinp* 
toms a wan ng or lu arily n pven 1 v « el a ce of 
bo cl lal I or jrrec Innlv of ihe liowri sr ch as m r» us 
darrien. or nltemale penods of tTirrlea sol roosl 
pnl «i Cl mn r i atrl ra in an rl lerl per«ni fre* 
que tl prorc* to be 1 e to a milpnatil growth and 
the aplonsn of Monson "Inerea-* ng const pat on of 
recent «npn in an chlctK person only overcome hr 
purgai VC3 figgesis maLgoant lisease of lie tolon 
K eiianUv Inie S] pros tnvleW Oj Iwt eent 
onus of the et t re colon present n i more fefn I** sywi** 
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{ m,« m ih** rar!) atncn of Ui»* i^a«o Tl^ ot\iniK 
rorrllarr to lli* »♦ t) si Uoroud itiM'^liynlWwi »f llie 
pw'rfi n1 trsfl *l lull lx* nw Ip if a thsnet* in 
i»l f alul or irrrrulants j-onnU n^rf * |»mo«l of 

HTtk^ 

Hiriht Half of the Colon —In tins sejimrnl 
of till bowel tlic lin.c flnt ulccmlmc 
pronfjt* {irt^enf n ««b 'wrfrtu for nboorp 
lion tlni-* nittrfirmK with llie function of 
tin tinKoiiv monibmni ami piMJig ri^c to 
profnuml jntoTinfion nml ammn without 
n tcinlcncv tn pnMbin obslmclion 

III tito t CISC' till s\inploms of carcinoma 
in the riplit <iilc of tin colon mai )m cHs 
•‘ ifictl until r ihrtc nmin jirrniips (1) <o 
cnllinl <l\'iHy»»m ” Jnilil in ilnraclcr with 
few Jodb^mt* sMijplom* anij ii'tnlL «lw^ 
iiosftl as clironit apptmbciUs or chronic 
cJioliTi stills (2) prufomni aneniin |o-« of 
ssiu’Jil nnil loss of st/i n«tJi and ( 0 a mn»s 
accidcntalK di'coicrct! in lh« ri^ht ilnc 
fossa mIjicIi on fiirthir invcsiicatum proats 
lo Ik* a ntoplasjji 

The first croup rtprcsint* a Inch jHrccnl 
a^c of hltnt uii'nsjicclctl ca*is of cirtm 
nmn of l!ic rjchl half of tin colon which 
iina be intcrprtlctl firU if the nt!\ isabihl\ 
of fotnlceiiolocic eMimintitin is iircesl 
Tlitrt lint b< no niort vnriun^* other than 
a clianc in bond Imbil or IhiuiI irrcKuInr 
its or alUrnalm^ (Kfiotls of cliirrhtn am! 
con-tijiitinn Pam iiiitl local lcn<Urnt<s smi 
iihliiU fiibaeutc or cbronti. appcoilicilis 
williiut a lenihncs to thsippsur occasion 
alU ore JnuxiiJ Jo bp Jbe piT)% of cccnl 

cnrcuionn 

In lilt sicoml croup lint clnnrltri/td 
b\ nniinn wi -ikucss anil ln«.H of sscipht oni 
tlemml is oulslantbnc profouinl niicnin 
with a toneomitanl decrease in Uic tnlirt 
blfoil pirliirt Mt without Msdik lo«« of 
blood \itinlion nii\ 1» calletl to smli 
aiitnin b\ the pntunl s niabilils lo carrs on 
Ins work or b> tinexpluiud sstakntss or it 
iin\ IiL fount! on cxnininalion without op 
parent cntis; An exact explaintion of lltw 
l'l>e of uijunin cnimot be Riven Imt il is 
probabK tJtjc m part to some perverted or 
inliibiUxl function of Iht niiirotis membr-vm 
which impurs it to such an exlmt that nb 
soqihon of toxins from the broid m/cclwl 
surface of the Rrowlh occurs, the work of 
\Mup)ile Schmidt, Koous aiul others his 
thmojislralid this fact 


In the third proup the condition is ncci 
dcntall; disooverttl in the nphl dne fo-^sa 
liv till pilitnl or durinp a routine phvsicnl 
ixiiniiiition 

Left Half of the Colon — The sv ndronic of 
ncophstic RTowths of the hft half of the 
colon IS < vidtnceel more In neulc subacute 
or chrome sirnptoms of obstrut tion thin In 
phvsiotoRii ihstiirlnnccs IlorlmrcRmns ami 
visibli perisiallic movements associated 
with inert istd fliti/hnei ire of fretpicnt oe 
tiirniut \ isinliAilion of piri'lnlsis is pos 
silik oiilv if tliL pitirnt i« Itin 

IVoRre *»nt coiistipition occurs m a h/ph 
pro|H)rlion eif tin sp cists probibh ijclwtcu 
25 and }0 ptr Cl 111 and should nil ittentinn 
to the |>rc*stnct of some mecliaiiical Klenovs 
m llu mijoritv of cisis biforc roentpen 
olopit cvitkncc Is vonphl The obslniclion 
iinv bt cither acute or chrome Jf it js the 
former it miv be due In volvulus mtussus 
uplion pluRRinp of the lumen of the bowel 
bv n foriipn bodv or ideun due to in in 
flimmitorv process «uporimposetl on tlic 
iinliRTiant eondilion Ihi chronic form of 
obstmclioii occurs in i considerable number 
of ciM?s of rininoma of the colon owing lo 
direct enrro ichnit lit on the lumen of tlic 
bowi! anti dept nth nl on the pilholopit Ivpe 
and rnpulite of the growth Acute inteslnnl 
ohsinietion sicniuhrx lo mnlipiiint prowlli 
IS in cilrimclv pnve condition and m the 
writers exptrunce occurs m approxinnlely 
5 per cent of cists of circinonn of the large 
IkiwcI The chant es art 0 lo 1 actordinp lo 
Biirpess that the hsion is to the left side of 
the colon if it is the etiological factor to he 
conxith rid 

DIood in the stool is i s\mplom which is 
iisiinIK einph isiretl m nnv consieicntion of 
circinemia of the large bowel It is the writ 
ers conviction tint bfootf must be bright 
nd or that contiuvnl tests for positive oc 
cull Moot! must be made before significance 
tin fic attaehcel to its prcscnct Illood in the 
stool maj come from nnj portion of the nli 
meiilarv tract If tests for otctiU blood give 
|io itivt results (he lesion m iv bcanvnhcre 
between the buccal eivilv and the rectum 
and ill the writers experience this has been 
of more sigiijfiniicc in the diagnosis of un- 
tisiinl tumors of the small bowel than of 
lesions of the colon and rectum Tenesmus 
as a sMuptom of carcinoma of the colon is 
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iiol sifiiificint except wlitn the grovitli 
clo«t to till rtcttim 

The temknex to pcrforittou and forim 
tion of n!j ct.'-s in tlu^ «(j,jiicnt common 
Lleeralion na^riNntcd l>\ eon-'lnnl imla 
tion of tlic «olid wliunn of feces pro 
presses to subacute pcrfontion in mans 
instances 

It cannot lie too strongh cnipbasizcd tbal 
sMiiploms such as great lo s of weight 
cichtxn dch\i!ntion and desiccation com 
nionh «ct down m Icxlboohs as «\mploms 
of carcinoma of the large bowel arc in real 
itx satnploms of tnclaslasi* and an ap 
preaching lethal state an»! that the respon 
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sibihls of wailiii„ for tin. ilcselopment of 
such a cUam of esidenci to \Uh h a dnp 
iionis of carcinoma fills on the icammiiip 
phasicnn 

Diagnosis — nocntgi.nol 02 it txammation 
is the most salisficlorv 'inpk diagnostic aid 
for growths bcioiid mow with tin proclo 
KoiK namcli the iiiiddit of the sigmoid 
flexure Although certain comhinntions of 
well known ss mptoms and signs arc unqius 
tionabh siigve^lnc diaguosltcaUs catefn! 
roentgenologic cxamiiiatinii is iirtualls m 
disjK'nsabSc for de-cisue determination of the 
exact situation of a growth Hoentgeno 
prams re\ral n permaueiit filbiig dihct that 


IS almost pathopnomoinr of carcinoma (I u 
578) The opaque enema is b\ far the mO'l 
accurate method of diagnosis aiul further 
more in ohstrncting growths the oral meal 
lx n jKjxitiic menace since it max prodnea 
acute intestinal obstruction supenmj>o«(d 
on a chronic procc«s 

A difTcrcnlia! diagnosis must be made m 
ihc main from hj'perplastic lubcrculosis ol 
the colon dll crticuliti' i>olipo«JS e\pjnli< 
segmental ulcerative coliti- chronic retro 
cecal appendicitis (which is associated with 
intermittent sv mptoms and a palpable 
masi) and actvnoin\co«is 

Treatment — Surgical removal of carcin 
oma of the colon unqueslionabU pfLCetks 
all other measures from the standpoint of 
curahilitv If a lesion cannot he rcmovitl m 
a radical nianncr that is bv extirpation of 
the local growth and l>mph nodes m thu im 
mevhate juxtajioxilion a side tracking opira 
lion or some palliative measure ofltn mav 
be cmplovcd 

Opcrabilitv and Prognosis. — Opcnbililv 
of carcinoma of tlic colon depends on di* 
tant mctastas|. Ivmphalic involvement h 
ca! attachment of tlie growth and the re«ial 
anct of the patient Obv louslv , extennv c op 
cralion for carcinoma of the colon should 
not be undertaken without a thorough pre* 
hminarv exploration of the liver and pilvi< 
for metastasj \H noiks should be subjcetial 
to can fill microscopic studv Attachnunt tu 
lilt abdominal wall involves a more striou'i 
ri«k and mav be due lo perforation of the 
growth or to mflammatorv reaction It i' 
not incompatible however with sati«factorv 
end results lo cxcist. a large portion of the 
anterior or lateral parietcs prov idcd there !■* 
not a belter reason for excluding a radical 
ojicration Broilers indts of grading innlig 
nanev (sec section on Carnnoma of tin 
Rectum) pirmits one lo recognize nl the 
operating table tvpes which art favoralle 
and lv-pe> which arc iinfivorabk from the 
xtandpoinl of progno is In a studv of 757 
casts of cancer of the colon Rankin an 1 01 
Son found that the pcrecnlagt of five 
curts in growths which projectwl into the 
lumen was <i per tanl acam<t 41 p»r^’k 
for growths Hint cxltmletl toward tht seroo 

U should Ik borne in mind that factor' 
othir 111 in till technical ptrformanee of t u 
optration «uch as the iiatienls' general fon 
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djlinii nnfi aRc an imixirtaiit Tlit 

ron/hJjojj of Ihr fnJjoHf *»< cm 
«lt.nc<'i1 I'\ llic d«t.rcc of micriua ami tlelia 
Wratjon attcmlant on flu coiK'oiiufant iii 
toxiiatun from (jb-itrucUon is siRiune. iiit in 
mfliKiicmc ciprrafiililx \iunui ronunonh 
a"Ocialc<l with llic nclil of llir 

cokn IS nol a coiilraimlicilnn In cxplon 
Ijoii ami r<*rcli»n r\(n IIjdiuIi !ht lourriJ 
Inlioii of lunini’lohni in as low as lo *10 
fHf cent On tli( other hmd anetnu m n 
ns« of enreujonn of tin hfl InU of tlu 
rt>l >n IS n contnimlnnlum akniiiNt rt section 
fjicen the satm pitlioIoRic [iroitNs in two 
^Kilunts of Uit stinu npi am! nthtr«isc ap 
jnnnts etiual chnncts it |s found tliat the 
ol>* r jialitnl Is a j.ri“itir eipcrativc n h 
u)ih a poonr nijllmik fm})i Un liinfI|>otnl 
cf uUinnti cure Avt mllmncos itK tin 
t ftipno t< of tamnojnn of the colon Tlu 
tlmieal ilMrsation Ins hriii provtd iinin 
turns tint the souii^rrthr pitunt the nnre 
rapil til prowlh and the nmrt. nidesprcid 
till dKHinm ilion ^^ht^l tie Ismphalir 
slniclur»*s of ndsnnetsl ate hnsc undtr^oiic 
nlropliie chat»pi*s ami an no lont.«.r aclise 
carnnotna is hrld m cheek an«l n mama local 
for a miiih lonter |K‘rjml than vilien tin 'uh 
jeel i* soiniR and jKi'se«*cs iiRor ami »i 
talitj 

Idhtioiial faitors njiiili influaice im 
mediate prosiuisis in operntint on the col m 
art (1) adeaiuatc presijerralut rcliahililii 
lion innifmuei with tin neressars de-com 
pn«*ion me*a»nres (9) sticelion of the op 
limnl turn for cijx ration and sikation of the 
opt ration for the palitnl rallicr than an at 
linipt lo slnndanhre procnhircs and to fit 
cnses of carcinoma lo one or two mniuinerN 

(J) enipJoMnenl iti a Iarf,t nurnher of ca«is 

of operalinns m imiltiple stapes (I) *ch-c 
lion of an am «tlictic suilahle to tin ladisid 
iial case ami (5) npid adhertiiee to a Stan 
elardireel pONlope.ralMC npimeii 

Choice of Operation — Scscral factors m 
flmnce tlu choice of operation in the two 
parts of the colon T lie ninllir of prndwl op 
eralions on each side howLScr is of preatest 
imjKirtance It j> noi\ pcncrallv agreed that 
graded proctnlures m surptrs of the colon 
and rtctiJin enhance mnrktdJv the Unnl «at 
isfaclora onlconie fiml this imisl In- ac 
compitsfied frcepientK seith disregard of the 
economic situation of the patient and of the 


prohstx of both patient and phssician 
ngainsl proInnping tii< coniak«cenct is un 
qucslionihlL ami \tt ultimnltls lo nccom 
ph<h titlur cure or prolonpid palliation 
must Ik tlu nun of nil surgical procedures 

In opirjtmp on tlie riphl half of the colon 
It IS llu MTiters ficling that ileoc-olosloinv 
iH-tvsteii the terminal ilcuin and llu trans 
%ir<e cokn folJoivid 1» re tction of the 
right si^mcnt at tliL same or a suhscciuont 
sf/ipt IS (he proccxhire of choice IllictJier 
the rcstction is to he ilom at once or siibsc 
qiicnils isn (JeLiNinii uliicli must lie made at 
tin oiurntuip table in catli casi on its own 
m< nls T IiL t mjilos nmnl of < nd to suk anas 
tonioMs ratlur tlinn lateral nnaslomo-sis is 
pnferrtd m this pirlicular instance because 
of the desirable feiiun which the tnd to side 
tuelhod |>osstNS(s o\tr the lateral in side 
tmcking the fecal current and ntlounig n« 
tniich ndiution of local milammntori rear 
tion around (he (.rowlh as is possible More 
over llu enti lo side uiimn more nearh np 
proicIcN (hr natiird niiatomii rdalionslnp 
of iloum and cicuin 

In llte left half of llu lolon wliri rh 
sinichon is tlie most nlarnimg svmptom the 
I rohlrni is ihfTiniit If tlu ohstriiclion i> 
nriitt iiml ihi )>oive] ddatiJ cdenialoiis and 
filkal drainage h\ eccostonu or colostoms 
proximal to the <jro«ih is nrpenlK null 
eated If on tlu other linricl as happens m 
the mnjontv of eave*. (lu obstruction is nuld 
and li IS lu cn rclu ved l>\ preopiralne iiieas 
urts n section frccpienllv mav he accom 
phslied in one stape'lnrt w rt'liout anastomosis 
riu writers do not beluve lint primarv an 
aslnniosis should he cirried out on the left 
half of tht colon except in cxlrcmelv rare in 
vtanccs and when it is a cecostom> or colos 
loniv proximal to it is alwavs indicated Si 
midlaneous decompression with the Miller 
Nblmtt tube n cominendubk ns an nddi 
tionnl safeguard hut should not heemploital 
ns a suhslilulc for cccostomv or coloslomv 
winch are more nmformlj dependable 

It IS apparent that the aihent of sulfa 
suMilmc has led some to ainmion cntirelj 
the principles of multiple stage procedures 
nolwilhstanding the fact that the uiicer 
taiiilv m regard to the blood supplj of the 
divided ends of the colon continues lo make 
pnmirv anastomosis a hazardous undortak 
ins It IS our firm conviction however that 
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the economic factor ni dealing with car 
cinoma is one ulncli ninv be disrcgardol nd 
%antngcotis!\ when the lime comes to select 
optrntisc proctiJuri< for 1>\ ■•ptmling more 
lime prtoptnlncl> and in carrMng out 
muUtple opiraUons lower marlaUlx and a 
luglur ptrccnlat,c of <atisfactor\ end results 
mas he the reward 

In the ascra^c ease m a mobile segment of 
bowel the procedures aiaihhlo arc (I) 
ohstriiclnc resection (Rankin) (2) a ce 
cosloma followed two or three wiiks later 
b\ resection and anastomosis ( J) an exlc 
rioriration opintion siuh ns that described 
hs l*aul Hlock or MiknlK/ inqmnVlj in 
this tomitn all such proteihirts arc trro 
ncousU referred to as the Mikiilie/ opera 
tion 

Oh-ilracli\c rtsidion combines the desir 
able features of the old t\pe of cxtcrionra 
tion operation in one stage making it a radi 
cal opcrilion rcmoxmg the growth and 
gland he iring tissue together and leasing 
the howd ohslrucleil for a period of from 
forlv-cight to sc\cnt% two hours In the 
event of obstruction unrelieved bv medical 
niensures it will of course Ik. necessary to 
rt-OTl to cccoslomv lieforc such a procedure 
IS cmplovid Tlic usual cxltnonzalion optr 
nlion IS mcrciv a local crcision and is accom 
pauicd bv a high mortahtv when a large 
serus of casts is considered \l tin same 
liini it resulted in rtciirrtiitc of the growth 
III the abdominal wall in 12 ptr ctnl of a 
lar>.c senes of casts and a high jurtenlngc of 
recurrences of iiilra abdoniiml malignant 
lesions because of failure to accomplish 
witlesprcad block di*'S(clion of the gland 
bearing tissues in jii\ta;)Osition to growth 

0per4allvc Procedure** — It is nlwavs nd 
M<iiilc to ho'iHtrtlize the paliint for a pe 
nod of tim< siiflicicnl to enable decoinpres 
Sinn of the obslruclcil colon and restoration 
of tht hvpcrtropluct! an<l often edemalotu 
IkiwcI to a heallhiir slate to combat dcliv 
ilralion and the tfTicIs of malnutrition and 
to ptrmU im unisligation of the function of 
the otliir organs of the Iwdv The inii»or 
lance of such a practice ns a miilint cannot 
be ovcrcstinialcd A «ali-factorv rtgimcdur- 
mg this prctipcntivc mlirval britflv is as 
follows (I) nptalitl colonic irrigations 
with normal «ahnt solution {») hj^h 
caloric low rc-idiie diet con isting elm fit of 


carliohjdratcs (8) forcid fluids onllv sub 
cnlaniouslv or inlnvcnouslv, (4) transfii 
sions when indicated (5) special mcasuns 
directed toward overcoming c-oncurnnt dis 
tasc in the other organs (C) sulfadmziiie 
pircntcnllv if the Milfonamuks arc cm 
plovcd because the cfTt'clivcncs-) of thiM 
dnigs dtpcncls m great measure upon the 
svstcmic presence of the drug consequently 
llitv arc fltfinilelv more clepciuhlili. than 
sticcinvl siilfnlhiarolc (snirnsiiMdine) 

Measures of Decompression —The dan 
gers of increased intracolonic pressure inav 
be minimized bv the establishment of n 
safetv valve m the inUslinc such as tint 
resulting from iippcndicoslomj cccoslomv 
ilcoslomv orcolostomv (Iig 570) llusniav 
be accomplished sivinl davs or weeks jirior 
to resection depending on the degree of ol>- 
slniction present or it innv be done at the 
lime of resection ns an additional precaution 
Cecottomv L the procedure more pcneralU 
favorcil 

1 Appt ui/icc>«towii/— The apjicndiT is dll' 
hvered through a Mtliutnvs mci«wn as for 
nppendcctomv and the wound closed in lav 
ers about the protruding organ In ca*c of 
urgent nccessilv the appembt mav l>c <h 
videil at once and it catheter mlroltictt! 
otherwise it is best to wait for fortv-eiglil 
hours 

2 Cecor/omy— Cccoslomv mav be ac 
comphsheil satisfaclonlv bj one of several 
methods (Gib'on Ihndon Mitzel or Ka 
dcr) with small likelihood of the suhsptiiieiil 
formation of a fistula A right reclii' or a 
McRurncj incision mnv becmplovial \ ''o 
JO French soft rubber ealhelor is pfaccfl m 
the cecum and held hv n purst string siilure 
which also inverts the iiiri«cd wall of the 
cecum 

If the Gibson technic is einploviHl tno 
other lav ers of sutures calc nil from the lul 
up ami down the bowel *0 a- to fnrin a 
broad surface which will adluri to tl e prri 
tonciim (Fig 579) Hit IMlzil trchiiic 
applied to the cecwm i-' i Untied with tht" 
widelv cmplovod ihostomv of the 
nanu which is dr«cribc<l cl ewhtre In pe'' 
forming cvcosionu it is the writers custom 
to u«e a large mushroom catliiUr aflirhas 
ing till off the lop of the mu«firooin jwrtK » 
a procedure snpgisted bv Hendon 
like stnictiire which is lift at the cn I 0‘ Ihe 
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cftllicUr iirt\tnts iJtc lube from coming out 
iMforc iIk (Icsjrct! tune 
i y/enrlomy — 1 lu tboict. of mithods di 
on wlielhfr liie ih*osloiiu is to be 
jH-nnanenl or ltml>o^ur^ Xs n iinhmimr\ 
jrowHlun lo (otnt rest-clKiii of tfn. tolon for 
inulhplr nj dicinnl j.roul)i« tlip wrihrs pre 
ftT tin. '<in»pli (ulitiic sliottu in ff^im 5711 
Tilt Jolin Rrown nnd llirics Slone 

fjtcfIiO<N arc more complitnlrtl nrul «rc ptr 



rccliini H the most iisiml procctiurc How 
c\er colo^loiiiN init be 'uhanlnqeousK 
IHrfQrnud m the Inti'^xcrsc colon ns a pro 
ccihirt «u!istitut((l for cciostonu and np 
IKiulirosionn for nn olislniclnt ksion of 
the h ft Inlf of the colon Iteil control fol 
fonm„ coloslotiu hn< been the object of in 
j.tniou-( proiLihuis ihrcclul (omrd the 
niniiiifncttire of n splmicUr nuistic This 
Iiuncitr not ncce-sart for if the boitcK 



b 



l i. of Ipcotni rM*ton a I pen anrnl ileoslomv Ue cecal ml of lie 

!<' m It rntcftnl the Ircm f ■»! i|r«m m f otticl I i»l n McIIumcj' li it on c left in^iinl rolo'loini the 
j<cr to rum anJ »Vin are at prciumatnl ant wtured ariaralel Unealli He s sn>''i I nn snlurct nre plncc<l 
I > tl e boat) 


fonnetl mill Hit nUi of stibscqticnl recslnb 
bduntnl of the coiilmiiiti of the mliilinal 
cnrrtnt Hu \\ii?cl l\pc of cnlerostonn is 
iistinlU «Ttj«f'ictor\ as a Icjnponirv iiieas 
lire pnrtitnl irh when tslnbli'lirtl m the tir 
iniinl iloiim pro^mnd to Iht suture line in 
rejection of the right linlf of the colon 
i Cnhstomy — I stablishmcnt of colos 
loinj m tin “iginonl flesure tbroiigh an ni 
guinal incision prclimiiiars lo resection of 


arc Iminetl to bi constipaletl the results of 
lolosloms regardless of tlic t\pt are usu 
nlU salisfatlors The siinplieils of the left 
inptiinal coloslonn commends it "Moreover 
herniation or weakness of the abdominal 
Mall alHint iIil stoma is far Ics". frcqiunl 
than mIicii loloslomv is established m the 
nglil rectus muscle 

In pirformmg left inguinal colostomy an 
incision comparable to the McBurncv split 
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mij'cle incision i« mide in ihe left lower 
fjtndnnl of the nhtlomcn The siginoul is 
hrou{;hl out of the incision until \ts most 
flxwl po«ilion close to its juncture uith the 
ilfscciulinj: colon is mehed The siitmotd 
ilistnl to this point of nii«cnlcric nllichmcnl 
IS nt tin snine time feil Inch into the abtlo 
men In tins imnncr it i» possible to insure 
jiRTinst Iierniilion of the mucous membnne 
of the proTinnl loop 

M ilh the 11(1 of ft fwinlwl forceps a hole is 
nndc m the mcsostpmoid luul n ritblicr tulie 
!•, piillcil through nnd rclnincd for tnclion 
on the bond during the remainder of the 
jiroccdure nt completion of which *i gl'»s« 
tube IS substituted for ll e tubing The pen 
toncum at the iniddk of the incision is 
pulled under tin bowel through the rent in 
the mesosignioid iiid sutured to the pen 
toncum of thi opposite side (Fig 570) In 
the CISC of 'i pcnutncnl colo«lQm\ the shm 
in ft simihr nimncr is piill«l under the lifleil 
loop of bowel nnd sutured to «kin with silk 
worm gut The nbdominsl wound is closed 
looseL nround the bowel Stitches nrt not 
pKectl m tlu bowel The liowcl is openoil 
with 1 cftulcri usiinlh forl^ eight to 
se^cnl^ two hours htcr 
Mensures of Extirpation of the Colon 
A Hcffction of tie Itight Side of the Colon 
—The optnlion if in one sltgc or two 
stages ronsists of two distinct procciliires 
(1) ilcocoloslonn 1 j% which coiitiniMls of the 
hiiiw.n of the lowel is r\.'«torcd nnd (2) 
mobilir'ition niKl ri<oclion of the right side 
of (he colon nnd the amstoniosis enn be 
imdc end to end end to side or InlenlU it 
cm be accomplished bs the open suture 
method or with *i Afiirplij button bj n 
closed mtlliod such ns the I’lrker Kerr 
Insting stitch or bs mems of the Hinkm 
chmp The open suture mcllioil of anas 
tomosis has been adcquatcK described cUc 
where in relation to rc«i*ction of other por 
lions of the gi<trointestinnI Irnct The 
rehtne «afcnc«s nnd simphcits of Ihcrlimp 
method which the writers hnve employed 
with ft high digree of satisfaction fir o\tr 
ten sears rominiiid it 
I Jlteolo^tcmy (Hnnkin cHinp method) 
— ^The tiruimal jKirlion of tic ilcmn Mmut 
10 cm from the ileocecal saKc is disi Ictl be 
twern clamps one of which is the special 
three-bladcil clamp (Fig 3S0 \) The end 


toward tilt cecum is inverted and droppeil 
Inch to be removed wilb tlu colon \ jKiint 
«clcctc<l on the anterior surfnci of the Iran 
verst colon is fiwl bv the ollitr bhde of the 
clamp containing the ilciim and an clliptiml 
piece of the colon is removed with a caultrj 
to make an opening in its Uimcn Sutures nrc 
then applied antcnorlv and po tenorh sep 
aratclv As the clamp is opined and with 
drawn the two free ends of the anterior 
sutures are drawn taut thus inverting tie 
two ends of iht bowel A laser of sutures i 
then inserted around the entire end to 'i le 
anastomosis 

2 atio?i and Jlrwtton oj the 

Right Side of the Colon — This constituli-s 
the second stage of the clamp mtthod and is 
accomplished cither immcdiatclv on coniplc 
lion of the ihwolostomv or at a «ccon 1 
stage (Fig 5S0 A) The pinloncal attach 
tiunls to tin Iftltral abdominal vrall art di 
vtded and the whole colon is mlalcii 
me«tallv tiic fal and Ivmphatics !>cing 
wipcil inward with gauze The spcrinalic 
vtsstls come into view at the lower an^'le of 
the wound nnd ns di««octton is carriwl up 
ward the urtter IS ohsirved In mohilizalion 
of the Jiepalic flexure of the colon Ihe seem I 
portion of the duodenum is reveal d an! 
must be sludiou !v avoidwl since mjun to 
this structure is corrcclwl with difiieullj and 
carries with it n high mortnlitv Ihe inescn 
Icric blood vessels arc clarnptd and hgalcil 
ns Ibev present IhemstKcs A «ati«factcrv 
point i** clio ( n in the Irnnsv tr t colon prosi 
mnl to the anastomosi-s between Ihe ilciim 
nnd colon anil the lioivol is div idtd between 
clamps withncaulerv The distal end of the 
divided transverse colon is invtrtcvl o»l 
brought into Ihe upper end of the alxlominal 
wound as it is closed The ravr siirfnies 
should be peritonized 

II Rcecctions of the I^ft Side of the 
Colon — Tile high incidtnce of i>ontoneal ii 
feclion subsequent to opining the colon to 
gether wjlli the uncertainlv m regard to the 
blood suppiv of the dividial mis niakf* 
primarv anastomosis of the colon Is edh'^ 
the open or the closed milhoil liigldi dan 
gcrous However if *uch an anastomn t» 
«ecms ailvis-iblc it can Ik nccoml hshwl I ' 
(1) oj>en anastomosis (‘’) a Miirpliw 1 «t 
ton (3) closed proceilurrs ‘tich a* th'* 
Parker Kerr hasting stitch an 1 (•*)*'“ 
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m»<cle incision is mndc m Ihe lofl lo«er 
of the abtlomcn The sn^moKl is 
hroiight out of tlic incision until it< most 
fixed po ilion do e to its juncture with the 
descending colon is reached The sigmoid 
distil to this point of nie~entcric lUichmcnl 
IS at the s-imc lime fed bich into the abdo 
men In this iinnner it is possible to insure 
npiinst hernntion of the miicoii« membmne 
of the proximal loop 

\\ ilh the aid at a iKiintcd forceps a hole is 
mndi in the iiieso ipmoid and a rubber tube 
IS pulled throupb and retained for traction 
on the l>oncl during the remainder of the 
procedure at completion of which a glass 
tube IS MilMituteil for the twbmg The pen 
toncum at tlic middle of the incision is 
pulled under the bowel through the rent in 
the mcsosigmoid and sutured to the pen 
toncum of the opposite «idc (Fig 579) In 
the case of a permanent eolo-'toms the skm 
in a similar minncr is pulled under the lifted 
loop of bowel ami suiortxl to skm with silk 
worm gut The abdominal wound is closcil 
loosch arounil tiu bowel Stitches arc not 
placed in the bowel The bowel is opcncil 
with n caiilipx usiiallv fortv eight to 
«c>ctits two hours later 
Measures of Extirpation of the Colon 
\ Resfctton of the Right St le of the Colon 
—The ojicration if m one stage or two 
stages consists of two dislmct proceslurcs 
(1) ilcocolostonn bs which continuity of the 
Iiimin of the Ixiwcl i-. restored and (2) 
niobiliration and resection of the right side 
of the colon and the anastomosis can be 
made end to end end to side or hlcmllv it 
can be accompli«lic<l b' the open suture 
method or with a Murphi button b\ a 
closed method such as the Parker Kerr 
hasting stitch or bs means of the Eniikm 
clamp The open suture method of anas 
tnniosis has been adcqualcU dcscrib«l else- 
where m tslalion to resection of other por 
tions of the gastrointestinal tract The 
relative safeness and smiplicitv of the clamp 
mcthofl which the writers have cmplovcd 
with a high degree of satisfaction for over 
ten venrs commend it 
1 llecohslomy (Rankin clamp method) 
— ^Tiie terminal portion of the ilcum about 
10 cm from the ileocecal \al\c is dividctl be 
tween clamj) one of which is the special 
ihrrc-hladed clamp (Ijg 5S0 A) TJie end 
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toward the cecum i« inverted and dropped 
back to be rtmovcsl with the colon A point 
selected on the anterior surface of th( tran< 
verse «)Ion is fixed bv the other blatle of the 
clamp containing the ileum and an elliptical 
piece of the colon is removed with a cautcrv 
to make an openinc in its lumen Sutures are 
then applud anteriorlv and posteriorly sep 
aratclv As the clamp is opened and with 
drawn the tvxo free eniL of the anterior 
sutures arc drawn taut thus inverting the 
two ends of the bowel A laver of sutures k 
then inserted around the entire end to side 
anastomosis 

** MobiUzation and Resection of the 
Light Side of He Colaxi — ^Tlns. censtautes 
the scomd stage of the clamp method and is 
accomplished cither iminedialcjv on comple- 
tion of the ilcocolostomv or at a <tTond 
stage (Eig 580 \) The peritoneal attach 
ments to tlic lateral abdominal vrall are di 
vidcd and the whole colon is rotated 
mesiallv the fat ami Ivmphatics liting 
wi|>cd inward vrith t^atizc The spcrnialie 
vessels come into v lew at the lower nngle of 
the wound and as dissection is camcil »]>- 
ward the urilcr IS observed In mobiliralion 
of the hepatic flexure of the colon the «econcl 
portion of the duodenum is revealed anil 
must be siudiouslr avoided since mjtirv to 
ibis stnicliirc js corrected with difTicullv and 
carries w till it a high mortality The mc«cn 
Icric blood vessels arc clamped and ligalol 
as thev present themselves A sati fartorv 
point is cho cn in the transverse colon pmxt 
mal to the anastomosis belwccn the ilcutn 
and colon and the bowel is divided between 
clamps with a cautcrv The distal end of the 
divided transverse colon is mvcrtal and 
brought mto the upper vnd of the al«lominal 
wound as it i« closed The raw su^f 1 Cc^ 
should be ptritonircd 

1) Resections of the l^ejt Side of the 
Colon— The high incidence of peritonea! m 
fcclion subsequent to opening the colon to 
gctlicr with the uncertainlv in rcganl to the 
blood suppK of the divided ends makes 
pnmarv nnaslomosis of the colon by either 
the optn or the closeil method hiefd' dan 
gcrous However if such an anislomo^is 
seems advisable it can be nccomplishe^ l^ 
(1) open anastomo is (2) a Murphv In 
Ion (3) do cd procedures 'uch w t 'i* 
Parker Kerr basting stitch nnd (4) I"** 
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writers clamp mctliod To obviile the dan 
gers incident to increased intracolomc pres 
sure m such procedures either cccoslom\ or 
colostomy proximal to the ninstoinosis 
should be proMded Procedures which can 
be used instead of pnnnrj anastomosis arc 
(1) the old tape e'stcrioriralion operation 
and (2) the obslruclue resection of Ran 
km "Ibe open suture method of anastomosis 
has been adcfiiialcU described clsctthcre m 
relation to resection of olber portions of the 



Fg 3S1 01»1t cl>c rcvjclmi o( ihe foJon The 

special clan p is seen nppi e I to II « two en Is of lio'sel 
an 1 a ceroslomr ja b ing performed Tl e mrse ifenc 
blood vessels have 1 een Igaletl near their poinU of 
or gin and a w ie expanse of n esenterv I a» been sac- 
r fi« 1 aloTig lb tbe segment of colon barhonng the 
powU Tie insert slows He woun t eksed and the 
clamp m t tu tic landle of wl cl rests apon the 
abdomen 

gastrointestinal tract Tl e obstnictise rcsec 
tion utilizes all the salisfactort fundamental 
principles of the exteriorization operation 
>cl avoids Its disadtantages It is applicable 
to ant portion of the colon that is mobile or 
mobilizable 

1 05»trKcfiic Resection of the Colon 

The segment of tbe bowel harboring the 
growth IS debtered into tbe wound after 
the peritoneal attachments to the lateral 
abdommAl wall are dnidcd m onler to in 
sure mobihU The \essels are then ligated 


dost, to tliL root of tbe mescnlcrv and the 
inlcrteiiing etpanse of mtsentcrv with its 
regional Itmpli nodes is widcU excised 
The special three Ithded damp whidi the 
wTilcrs ust for n«cplic anastomosis is applied 
to the two limbs of colon (I ig 581) care 
being taken at this stage to insure a good 
blood supply to tbe two ends of the boa\cl 
Just abose this clamp another is placed 
and between these the bowel is dnidcd with 
a caulcrs The rent in tin niesenlors is 
dosed and all raw surf ices are peritonized 
The clamp i« 11 cn brought out of the wound 
the ctlgcs of winch are approximated smigh 
abo\e the linib-^ of bowel no stitches aclii 
alls being taken in the colon The bowel is 
then left tolnlU obstructed for at least forl^ 
eight hours and usualla for as long ns 
sexenlx two hours Untoa\ard svmptoms 
will not develop if proper prcopcrativc 
cleansing measures have been earned nut 
In those cfi'rs of obstruction m which the 
patient fails to respond to jirtxipcrnlne 
tToalment ticostomv should be re orlwl to 
I cfore the obstructive rc«ection is at 
tempted The remamder of the operation >a 
accomplished as in the citcnorization pro 
ccdiirc that is the spur is cut with on en 
tcrotomc or with clamps and after at least a 
uvawth tbe fistula vs closed sutgicallv pro* 
vidcel a spontaneous closure has not alrcadv 
taken place 

® CartcTiorisafion Operation — ^Thc 
grow III containing st'gmcnt of bovccl is de 
Iivcrcd into the al denumal wound as m the 
obstructive resection but the mesenteric 
Mood vessels and Kmphatic structures are 
left intact The abdomen is then closed 
lighllv around the c\lrude<l mass which is 
surrounded with petrolatum gauze in an at 
tempt to prevent transplantation of car 
cinoma cells to the abdominal wall The sex* 
ond stage which ina> be performed anj 
time after fortv ei^ht hours consists m the 
removal of the protruding bowel flush with 
the abdomen The tJiird sla^e entails re 
nioval of the intervening partition between 
the two loops of bowel with clamps and 
finalh closure of the colonic stoma 

Mortahtj and Recurrence. — See section 
on Carcinoma of the Rectum 

Bricvdieu Gfnfrvl 1 REo R avkin 
I lECT Col a Stepiiess Graiivsi 



XXIX ANAL CANAL AND RECTUM 


A^ATO^n, CLAUinCATION OF 
TERMS ETC 

Doctor^! niul tntrlicil sUulenls alike are 
frcquenUi giiilu o{ con itlenblc KtiIv hi 
their u«e of proclologic termmologv Per 
haps thc\ feel that enreful difTerentialion of 
anorectal terms i<; of acaclcmtc interest onij 
In realiti the\ would be ample repaid be a 
simpler concepliou of s\Tnplomatolog\ of 
diagnosis and of treatment of anorectal dis 
case if ther were willing to learn the fiittda 



Fr \ t a**TaTrniiat e Tfprweililon of Ibe ano- 

rreUi cat at (coronal acci on) 


mental principles of analomi and of ner 
rolls plu«iolo<*a as^pplled to the anorcttiim 
Studi of lliL doclopmcnlal anatoms has 
sboMU that the anal canal is derived from 
the embraomc ptoctoikum hence anal 
structures are ectodermal m oncm Tlic rcc 
turn I entodernial in origin being denvctl 
from the hindgiit The anal phtc which 
earli occludes the anorectal outlet di inte 
grates at about the seventh week of fetal 
1 k Complete or partial failure of the«e 
processes accounts for the varictv ol an 
onialous dtfccls occasionalK seen c g an 
imperforate anal canal 
The anal canal forming the terminal por 


Uou of the intestinal tract vanes in length 
from lA to 2o or o cm Its superior border 
ts the dentate margin the inferior bonndarv 
IS the anua or anal verge the amis being 
conswieted a rima in the anatomic sense 
(Batson’) The anal canal is lined bj skin 
not bv mucoii> membrane- — Uie term anal 
mucous membrane being a misnomer TJie 
dentate margin comprises the anal serai 
lunar valves and the anal papillae together 
vnlh tilt anal erv-pts (Morgagni) There are 
several terms « cd sv nonsmouslv vnlh den 
tale margin iismclv pectinate line ano 
rectal line and mucocutaneous Imc or border 
The term white line of HiUon refers to 
the intersphinctenc Ime it is not svnon 
v-mous vnlh l)ie aforementioned terms am! 
had best be forgotten in order to avoid fur 
Iher confusion (Fig oS®) 

iNenous Phvsiologv — ^Tlie skm lining 
the anal canal investing the anal papillae 
and partnllr Immg the anal mills receives 
a somatic sensorv nerve supplv AccordingU 
therefore iiearh all lesions involving anal 
'tructures are painful notablv thrombosis 
of an external hemorrhoidal vein anal fis 
sure anal absco s crvplitis papillitis etc 
Tlie mucous membrane of the rectum is be 
lievcd to be sujjjihcd bv vasceral sen^orv 
nerves It is not surprising then that rectal 
lesions except those that involve abo the 
dentate margin are not accompanied bj 
pain earlv m their course Likewise inter 
nal hemorrhoid can be injected and polvpi 
can be fulgurated without anesthesia So 
matic motor nerves supply the external anal 
sphincter and tlie levator am muscles (stn 
alcd) \vhcrcas the internal sphincter mu cle 
(smooth) and the rest of the smooth mu cle 
of the gut receive a visceral motor nerve 
suppiv 

CoarviAXDEn J Peebmav Nesselrod 
Refuil.vce 

) Datson 0 ^ Peisonal commun cat on lo ite 
a UoT 
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CR^PTITIS, PAPILLITIS AND FISSURE ANO 


CRYPTITIS, PAPILLITIS AND 
FISSURE IN ANO 

Crjptilis. — The crvpts of Morgapn* are 
of the iitmo**! imporl nice in the ctio!Qg\ of 
mfttlious anorectal di«cast'« Because each of 
the crvpts Ins i blind pouch at its lower 
end which cnsilv catclits and retains foreign 
pirlicles of all kinds and became the crvpts 
are subjected to traumalization bv hard 
stools infection is not uncommon Tin infec 
tion IS iisualK due to ordinarv pvogenic 
organisms allliough tuberculous and gonor 
rheal infections are not infrequent In case 
of tuberculous infection a fistula mualh 
develops jiromplh Gonorrheal infection is 
accompanied bj proctitia The gonococcus is 
usuallv quicklv overgrown bv other orgin 
isms found in the rectum and the proctitis 
«iibsidos but chronic crvptitis remains 

The usual aywptowj of chrome crvptilis 
are the feeling of vague discomfort and 
heaviness m the rectum with low grade 
dull pain radiating into the bullocks and 
perhaps down the liack of the tiiighs When 
a single crvpt is involved the di comfort 
cm be definite!} located in one limited am 
Periods of remission and exacerbation of 
svxnptoms are a definite characteristic of 
thib disease A small amount of mucus 
cither tinged with blood or not maj be 
noticed on the first part of fht stool hut 
often this is not present Digital examma 
lion will reveal each involved crjpt to tic 
dtfiiniclv tender on pressure On examinn 
lion wath a bivalve speculum «o that the 
folds and crvpts are spread open their ba«cs 
arc seen to be red and granular Tlie junco'^a 
lining the crvpt bleeds more readilv limn 
normallj, and a blunt hook will reveal par 
ticularlv m the lower pocket like portion 
varying degrees of tenderness It is from 
such a diseased crvpt that nianv other nno 
rectal diseases develop Anal fistulas m par 
ticular arc almost alwavs the result of crv)i 
tills After the crvpt bttomes infeettd the 
infection mav spread through its waJlbv di 
reel coiitimutv through tlie sni dl tubular 
ducts or bv \\a> of the Ivmpliatics and then 
form a pcnrtctal ab'cess When thi« abscess 
rupturts or n incised the cvcle of fistula 
form ilion is completed If the infection is of 
low virulence and if when it jienctratcs the 
wall of the crjpl it extends downward just 


bencatli the anoderm * rather than invading 
the deeper structures a fissure will result 
Hie actual fissure is produced when the 
anoderm over the infected area becomes fri 
able and breaks down thus leaving a Ivpical 
shallow ulcer 

The extent of the importance of crvqitilis 
111 the formation of the <o called idiopathic 
tjpv * of tiJceralive colitis has not been defi 
nitch dcternimed Tin orjgiintingof ascend 
iiig prottitih in crvptitis is rclalivelv fre 
quont Another condition resuUing from 
crvptitis IS narrowang or stricture of the rcc 
turn just at the anorectal juncture a condi 
tion conitnonh called pectinosis 

The tnatmrnt of crvptitis is both siir 
gical and medical In the vvTitcr s cxpcrunce 
except in the acute cases or the mildest tv pc 
of the more chronic cases medical treatment 
IS usuallv imsatisfactorv m so far as pernn 
nent results are concerned The medical 
treatment winch offers the best hope of good 
results IS irrigation of the rectum with warm 
solution^ of boric acid or potassium perman 
ganatc or the injection of an ounce of 1 3a00 
aqueous solution of metaphen 0 5 per cent 
mercurochrome or 10 per cent nrgvrol In 
addition the phvsician should see the patient 
frequent}} dilating the ana} canal and the 
lower portion of the rectum with a bivalve 
speculum With tlic crvpts thus spre id open 
tluir haecs should be swabbed with silver 
nitrate (1 to 10 per cent) The difficult} 
with nil medical treatment lies in the fact 
that at the lower end of each crypt lies a 
pocket or pouch which does not dram ade- 
qualelv and hence is di/I5eu!t to cliar of in 
fection The removal of this pocket and the 
securing of adequate drainage of the entire 
crvpt wjU usuallv result m permanent cure 
This operation mav he done in the phvsi 
Cl ins office a local anesthetic being iJ«ed 
though for a nervous patient twentv four 
or forlv eight hours of hospitalization mav 
be advisable A number of methods of oper 
ation arc idviscd but the niosl bimple and 
satisf iclorv method is iJjc following A 
hooked probe i'. inserted into the pocket of 
the crvpt The flap of llit pocket is tlnn 
raiswl on the liook and rtmovevi in Us en 

•Tie anCHlcrm the ep ihel nI t n nu of ll c anal 
canal Alitts from or t narj 'kin «i tl at the former 
las nclIcr I nir foil rtes nor bv enl glamls an! il» 

H Uelal cc'fu are ?inYipr 
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lircty with curved scissors It is important 
ill'll the cut edges ol Ihe pockcl he kepi 
from ndhering together and this can he ac- 
compli hctl bv frequent digital examination 
and the pnlpition of each crj-pt which has 
been ojuratci! upon The use of some anes 
Ihctic ointment such ns niipcrcamc (1 per 
cent) and a mdd antiseptic such as meta 
phen IS usualli all the poslopcrali% e care 
ncce^sTrj The patient liowcier, should be 
seen frcqucnU\ until healing is complete 
PipiUilis — Papillitis IS inflimm'ilion of 
the an il pipillac which are serrated projec- 
tions resulting from the hnnking down of 
tliL anorectal mcnihruie Thej arc coicrcd 
wilh squamous nnal epithelium hence lhe> 
arc anal rather than rectal m origin and 
IhcrLforc \crv sensitise There is consider 
able normal \anntion in the •'ire of these 
papillae both in different persons and m Uie 
diffiri.nl papillae m Oie samt person MTicn 
a lapilla is quite prominent it will often 
elongate and ii\ pertrophs as a result of in 
flammation the passage of the stool and the 
action of tlic sphincter muscle until it ma> 
be more than an inch in length Not infre- 
qucnlK there dci clops a hard fibrous poh 
poid nodule on Us terminal end AMicn it be- 
comes inflamed cither from an infection m 
an adjacent crj pt or hcca««c of traumatita 
lion 111 the stool considerable laiii and* 
Iciulcriies* which ore aggra\atc<l bi dcfcca 
turn are usualh noted A spasm of the 
sphinclir IS nl«o priscnl which makes the 
s>mploms more scaire OccasionalU a tear 
inai lit 1 clop at the l»oinl of nttaehment ow 
ing to till [ull on the Icrminal (lortion b> 
the pa«>>agt of a stool or the contraction of 
llie sphincter This mas piwlucc all the 
ssniptoins of an anal fissiiri The triatment 
of tills I'ondition is rimosal of the offending 
I apillac This can be accomplished STilh the 
usi of a local nnistl die the aflir treatment 
Uin^ rs-scnlialK tlic sime ns that following 
excision of a era pi 

I Rsure In Ano^ttTuIc it is true that 
ana crack m the anal Am is a fissure for 
{radical purposes it is well to make a dis 
lindion between acute anal or penanol 
cracks ami whal should be ttrmcsl a Irue fis 
surr III nno In mans persons a crack of 
nl raoon di m) ips following the passage of s 
tart! stool or from some con lition which 
imiatrs the anal or jicrianal skin In Ihm 


skinned pcr«ons or those suffering from 
pnmtus am or other cutaneous conditions 
about the anus this ma\ occur rather fre 
quenth However if the stool is kept soft 
and mdd applications are u«cd these cracks 
Tcadilj heal A fi~sure originates in one of 
two wavs Tirst, it mav originate from nn 
infection of a crj’pt of ilorgagni in which 
the infection burrows down underneath the 
anoderm The tissue over this small sinus 
breaks doven forming nn ulcer Usunllv a 
portion of the anoderm over Uie upper part 
of the sinus opening into the crvpl remains 
intact This fiorlion of the tract is in fact a 
tinv subcutaneous fistula If then at aiij 
time the broken down ulcerated area should 
heal the little fistula draining into it will 
cause it to remain infLCted and to break 
down again lienee the futility of local ap 
plications in this tvpe of case There is nl 
wavs a small amount of secretion from a fis 
sure and this causes an inflammatory lab to 
form at the lower end It is tinv to begin 
with but mn> grow to the sire of the end 
of the little finger— the so-called sentinel 
pile 

The second tj-pc of fissure usually dev el 
ops from a crack or nbrision in the anal 
canal ciuseil b\ trauma In thc<e cases anal 
stenosis is almost mvnnablj present If it 
■ does not heal prompth the secretion eau*ts 
a scnlincJ pile to develop If anal stenosis 
IS prcscnl recurrence of the fissure is certain 
unless riyry stool is kept soft Since it is 
praelicallv impossil le for a patient U> av oid 
an occasional hard stool recurrence of the 
fissure IS almost inevitable unless the anal 
stenosis IS relieved Anal stenosis therefore 
demands surgical treatment Other infectious 
conditions in the anal canal due to vent real 
disease tuberculosis etc mav protluct 
ulceration but should not be clashed with 
the true fissures t\hile a fissure ma> occur 
at anv point m the anal canal the most 
rommon 'ilc is in the pxjsterior intdhiic This 
IS probably due to the fact that the fil ers of 
the aphincler cross here or are msertctl into 
the anococevgeal tendon a larger ami 
deeper crvpt is present m tins location Uian 
elsewhere and ilasticily is less The direc 
tion of the anal canal prothices greater 
traumatmtion bv the stool at this jioinl 
and the blood supply m tins region is more 
scanlv 
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In those cases which do not result from 
infection of an anal cr\*pl or m which no 
sentinel pile has formed and m which anal 
stenosis is not pre«ent medical measures 
offer some hope of cure RccenlU the mjee 
lion of certain solutions such as 5 per cent 
quinine urea hydrochloride or the injection 
of oiJ^ coliitions such as 5 per cent phenol 
inoh\eoil benacol nupercainc in oil or bu 
came compound has been ad^ocatcd for use 
m the treatment of this condition Prom 2 to 
5 cc of the solution is injected under the 
base of the fissure The prolonged anesthetic 
action relie\es pain and spasm and enables 
the phjsician to treat the fissure with \ari 
ous applications Iloweaer if a sinus is pres 
ent at the upper end if a sentinel pile is 
present at the lower end or if anal stenosis 
present the fissure must be operated upon 
before a cure can be effected The writer is 
conMHced that m the jnajonl\ of cases sur 
gical treatment gives the best assurance of 
permanent cure U the same time an\ other 
rectal and anal pithologic condition which 
ma\ be present can be cared for A number 
of methods of operation have been devised 
but onlv the one which tlie WTitcr has found 
to be ahia>s successful wall be described 
here 

If patholopc <t>nd bon ol} ee tl an U e figure a 
pmral spinal nnMthr« a is erally ca1plo^’v<l It 
nnl) lltv fissure is present, lie i Iraienoiu iniection of 
per cent pentoU al sod um is fTneralU used Vfler 
aoeslhcsia tlie anus s 1 lated but not <!i\ul>ed A 
blunt hook IS inscried info tie cr>pt aboie tie upper 
end of tl e fissure to delerm nc wholhcr or not a s nus 
cslends donm to it from the crvpL If so tl is s nus 
IS excised Ai}> scar ti»ue m ll r base of the fissure is 
dissected ouU and if a sentinel p le is present it is 
remoietl \ deep {onjnfud nsl inns on n noir made 
tl roURt ll c base of the fissare d vi 1 n" a portion of 
the sphincter The innsion is camwl well outside the 
amis. The ed|3irs of tie incision one Inmnittl awn/ 
w lely enough so lint no pick ng s necessarr flked 
ng vessels arc secured I ul no other st tches are use«I 
It IS desirable to pwxlure a irood g zed wounl wl cb 
does not tend to eK«e oiet ton ren 11 In many rases 
posloperabve d fficah es derelop bertiov the procedure 
1 M not been ra 1 enl enough The postoperatire rare 
in these cases con? sU of I ot « te batlis Iw ce da 
lirpmung Iwenti tour hours after opcralon the in- 
gesbon of cno si m neral o 1 io insure soft evaraa 
t»ons and local treatment mlli mno s appl cations 
sue] as mercurochrome (•* per cent) and tl vnad w«rde 
fosbag pow ter Complete heal ng of the wood I is 
utuallv obla ned m about ll ree weeks 
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ANAL FISTULA (FISTULA IN ANO) 

The Litm word fistula means pipe and 
a piece of pipe has two openings— ont at 
either end \ccordincl> therefore the term 
blind internal fistula or blind external 
fistula as applied to a tract which oiuN 
blindh IS a misnomer the proper term m 
this instance being sinus Pnclicallv all 
anal fistulas originate in an anal crvpt — 
hence the term fistula in ano 

There seems to exist considerable mis 
understanding with regard to anal fistulas 
and to ab ccs«c8 which occur in tlie tissues 
surrounding the anal canal and rectum \ 
thorough understanding of the pilhogeneiis 
of anal fistulas wall simifiifj Il'c prohltm 
and will facilitate treatment Abscc s forma 
tion IS a definite step in the establishment 
of fistula m mo hence the verv logical m 
«on for describing abscesses under the head 
ing of fistula >n ano' 

Stage I Infectious material invades the 
anal crvpt ami the tinv vcsligial anal ducts 
attached thereto 

Stage II The infection is earned into the 
surrounding tissues bv wav of the l\m 
phalics 

Stage IIIl The infected tissue (usuallv 
loose faltv acrolar tissue) I rcaks down into 
an abscess the signs and sj mploms of which 
arc familiar to c\cr\ phvsician — rcrlticss 
local heat, swelling tendemtss and jnm It 
IS usuallv at this stage tint flic patient first 
seeks metbenJ aid 

Stage n The ab«rtss nipturcs s|>ontane- 
ouslv or IS inciswl Not until drainage Ins 
Icon cstabh bed can the term fistula lie 
properlv applied One opening of ll e fistula 
namciv the infected trvqd is prowdnJ m 
stage I The other oiKning occurs m stage 
IV 

Buie has logicallv Icrmctl tlie mfocletl 
crjpl the pnnnrv o|M.nmg of the fistula 
The other opening (smgic or multiple) m 
llicrcTorc caYlcti ‘^«ccondarv ’ w\icAicr rt oc 
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i’lirs III tlic rectal wall nl) 0 \e the dcnlalc 
marpm or in the ^Witi about the aiiu^> or o\er 
tlie buttoch.- 

Now that the role plijcd bj an abscess 
<stnRe III) m the formation of an anal 
fi«tula has been dtscU'«e<l. the sariou-* loca- 
tions in\olvo<I bj abscc'S formation inaj be 
con'wbreil There are no true spaces about 
the ana! canal and rectum; lienee one sjuahs 
of **siir;:ical spaces" as spaces which can be 
crcntvd by dis*nclion or by dt'sohiliou of 
tissue during the inficlious prottss resullinji 
m an nbsec's There arc fi\e such spaces* 
the two ischioanal spaces or fovsac beiualli 
till Itnator nni mu'cles (Tit* 5S.J a. /-I ). 
the two ptKircctal spaces (I’lg o&J. a. I*M.) 


under pressure, because the boundaries ol 
l|ji> caijlj are fairly rigid. He calls atten- 
tion furthir to the fact that the roof of the 
ptKireclnl space is pcntondini, which is 
capable of being floated upward.’ Accord- 
ingly. Ihcrcfore, when an ischioana! abscess 
K incise<l null a great deal more than 2 or S 
ounces of pus is oblnined, one can be rea- 
sonably certain that the infectious process 
has iiisohid a "deep" space {al>o\c the 
levators) as will as a superficial one. Com- 
munications between the superficial and the 
deep Spaces occur usually near the anal at- 
lachmcuts of the locator muscles. 

Ill figure SS.*!, a the tract labeled i leads 
to all abscise {db") in the i«chlo.inal fos'.,n 



fig JS3 — \ craeramniatir of anal fi'liili* ami of nirnroj uparts {*ce t«t). PM. imliralra 

fwfuf*s-tal «ftacr- /.f, i«thinana{ »paoc or fossa Ab. bIs<^s /. e f, #, fi.fufoui tract*; I", S^, T, 4*, luwmfary 
oj’rrmne* 


and the ntrortclal sp.ncf nbon the levators 
(Tig 3S.;. b .and e) \Mien one or both 
i‘chioann) !os«.ac are iiuobid the «igiis and 
sjriiptoms nre obvious to Imth the p-tlicnl 
and till phv'ienn. a* previously discribnl. 
tfecause of the ‘iiperfieiil localioii o! the nb- 
srrss Iiifcnnr to the pelvic diaphnigm 
However, iiivolvimmt of .inv of {hi Ihrre 
deip spires nl>ovr lli< jHivie dnphr.agni is 

om.tnpmnd otiK Ijv vague *v mptom« a 

fHmg of Wfighi or hiavini's m the pilvis 
and chills ami fivir. The ilngnosis 

driKods jiiKin nrifiil digil.*il palp.ation. 
wlurh will disclose a ••(Imishv" swelling cn- 
ifovtiiuig on the mtal lumen Ilil*on Ins 
jriunlrd oiii that the iThioinal fos«.i lan hold 
lu* more than 2 or » ounces of llmil even 


l)r.iinacc is estnblishetl by the secnmhry 
opening /' Trarl ’ oriqin.Ttt*s at the ii«ii.t 1 
level in an inficltd ervpl but lends to an 
nbscvss (db) above the levator in the 
pelvirtrlnl spnte on that 'ide. The absciss 
lias riiplureil into the rectum at S', which is 
the sceowdary opening of the fistula Tracts 
3 and 4 rcprmnt di icr.ammalically the ap- 
pearance after contMClIon of the ab'ciss 
cavitiis. Heme the primary ojienings lie in 
the ainl cry Jits at the level of the dentate 
niircin Opmings at any ollur place, either 
on the skin vurfnie or in the riital vvall. are 
secondary — and the tirm fi*ltiIa-in-.THo. ‘till 
holds Iweaii'e the primary sotirre of the 
fistula ill either ca<e is n cry^il. wltieh i* au 
an.ii sirncture. 
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An icutc abscess requires clraimge The 
choice of a point for incision is important 
If fluctimtion IS present an incision should 
be made at thit point but the opening 
should be made as near the anus as possible 
m order that the resulting fistulouj, tract 
raaj be as short as possible In the cast of a 
deep ab cess with or without mvoKcmont 
of the ischioanal fossa drainage should be 
established through the I’diioanal fossa on 
the iiitolvcd Side rather than through the 
rectal wall In the ease of a retrorectal ab 
scc«s drainage can be established through 
the anocotc\gcal raphe or to cither suit of 
it and as mar the nnu» as possible The nii 
thor then usuallj waits for ten or fourteen 
da\s before performing fistuleelomy 

The trcilmcnt of ana! fistula is the same 
regardless of ctiologe namelj complete cx 
posurc of the tract from prlmar^ to second 
arv openings with excision of the o%crlmng 
iDg edges so as to create a flat wound This 
can iisualK be done m one sitting and all 
the existing tracts can bt, Hid open at one 
lime proNided of course careful attention 
IS gisen to after care An esscnti d feature m 
fistulectoms is adequate exposure tins i-^ 
best obtained with cither low spinal or sicral 
hloch anesthc ta The other 
thesia do not permit satisfactorj anal iclax 
ation 

There IS one notable exception to the 
opening statement in the foregoing para 
graph and that pertains to a fistula winch is 
found lu a patient suffering from Ihrombo 
ulcerative colitis (chronic ulcerative colitis) 
It IS not wi'se to undertake anorectal surgi 
cal treatment in these cases because the 
wound will not heal It is permissible to 
dram an abscess but to do a fistulcctomv a 
hemorrhoidcctorav or a fi^stiri operation for 
a patient suffering from chronic ulcerali'c 
colitis IS dcfimtelj ctintrundicatcd 

CoMMANntn I rrERMAN Nesseuioo 
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ANORECTAL ^^:NEREAL DISEASE 

Sjphtlis — ^In dispensary practice one oc 
casionally secs primary syphilitic lesions 
(* e chancre) involving the skin of the 
anal canal Condjlomata lain are the usual 
sccondarv lesions found affecting the anal 
and the perianal skm Svphilis of the rectum 
IS rare Treatment has been well organircd 
bv the modern s\ philologist 
Gonorrhea — Inal gonorrhea involves 
cliicflv the anal crvpts and anal glands 
Rectal gonorrhea affects usiialh onlj the 
lower third of the rectum the process rang 
nil, from mild proctitis to parti il or coni 
pletc destruction of the mucous membrane 
Sulfoiiainidcs constitute the cst iblishcd 
treatment although penicillin bids f nr to 
become the agent of choice 

Chancroid (Soft Chancre) — These le 
sions are occasionally seen involving anal or 
perianal skin as a result of auto inoculation 
from a genital lesion although pnmnrv im 
plantation m this region i» possible The 
jMun Is usuallv severe Sulfonamide’s arc 
jiraclicallv specific 

Venereal LvmphognnulomT — (See 
sections on Benign Rectal Stricture and Ve 
nercal Lvmpliogramilonm ) 

CoMXUXDEIl J pEinXfVN NlvQFLROD 

BENIGN RECTAL STUICTORE 

Benign slnctiircs of the rectum mav be 
eitJier congenital or acquired the latter m 
turn may be cither extrinsic or intrinsic m 
origin Any cxtrarrcfal process whether 
neoplastic or infiaminatory can encroach on 
the rectum with resultant narrowing of its 
lumen In thc’sc instances however the rtc 
tal rauco«a is UMiallv inlacl being involved 
onI\ secondarily when there is malignant in 
vasion of the rectal wall Benign sinctiires 
which arc intrinsic m on,,!!! mn\ be the re 
suit of mfiammatorv disease of trauma of 
surgical procedure', or of radi ition thcrapv 
III the bt,ht of reccnlh acquired kiiowl 
celge the most common cause of inflamma 
tory rectal stricture is the xiriisof lencrrnl 
lywij hosromiloma (lynip/ioaraiudoma xene 
rvttm) the name implies |)ii> riilitv is 
venereal m origin — tic sixth venereal dis 
case according to ‘alanniis ‘ ^mce the Ivm 
phntic drainage of the external genitalia is 
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inpumnl in either ‘•cv n pnmar\ lesion of llic 
cTlcrml prmlaU m the nnle or the fcrnile k 
follottcd shorth 1 >\ IjiiIk) forimlion In the 
firmk honcNcr the prninr% Jt«ion is hktK 
to ht cstibhshcd in the Mgiin or on the 
tcrM\ As n nsull the mhis cm in\ndt the 
perirectal niul rtetn! Kniplntics either h\ 
of the pk’cns of tin reclovacmal <tp 
turn or Ihroiigli the utcrosicral li"amcnl$ 
(rectal stalks) In the male it is {losstlilc 
that the infection mn\ lm\el alone the 
urethra into the Kinphalics of the prostate 
and thence to the rectal absorbents h\ na\ 
of tbe nclal stalks In either «c\ infection 
nn\ spread iip«nrd from an anal lesion 
throiich Uiiiphalic \csscls mIiicIi connect 
iht ind nb'>orbent plexus with that of the 
riclum Soiloms mijikt rtsnli m direct im 
planlalioii of the \inis m the rectal mucosa 
Ijmphatic stasis in the presence of infection 
fasors the proas tb of fibroblasts ^ Tlic fibrous 
tissue thus formcil undergoes contraction 
The risiiltnnl infiammalors stricture occurs 
usualk in the lower half of the rccUim The 
Frci lest IS an established diagnostic pro 
cedure Collier V Marlin' has shown that 
there 1- no specific trcalniecit thus far for 
this dislrc'sitig condition Surgical proct 
duns lire ofttn nccc«sars hut the nMills arc 
disnn>oinling In far ad\anc<.d ca<cs the 
best plan appears to lie to tstabli-h a perma 
ncnl (olostoms nn<l llun to remote the 
nrtuni iilhirln po-ilinor rcstction or b\ n 
lombineil abdominoperineal operation 

CoaiaMMiniJ I’fEnar^N Ncssrifion 
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ANORECTAL TUREKCULOSIS 

Space lines not permit a dctnileil areount 
of tlie roll of tuberculosis m anal 
‘'tifiice It to stall here that the incidinee of 
tubcrciiloii* anal fistula is probabh below 1 
per rtnl atui that modem regional anes 
thesia permits one to treat a tuberculous anal 
fistula exarth as oullincil m the section on 
fiitula in nno 


Anorectal tuberculosis is not common it 
IS practicalK ilwn\s secoiulara Tuttle' 
states \ll tubercular processes of the 
superficial Icgumciils nrrnt «ooni.r or later 
at an ulceratixe stacc” \ccordinglv. thirc- 
fore ptnaiia! or anal tiibtrciilosis max be 
cilher simple ulccratixe or lupoid Both 
Tuttle* and Buie' call attention to tht mmi 
mal pain acconipanxing these lesions In ad- 
dition Buie ri-firs to lupoid' tuberculosis 
of the anal canal ns ‘ prolikralix c ” compar- 
ing jt xxith lixpcrplastic colonic lubcrculosN 
and presents the record to date of n patient 
xxhom ht h is obserxed since 1921 This storx 
IS well worth reading ' Bcclnl tuberculosis is 
either ulecrnlixc or hx-perplastic GrossK, 
the specimen of hxperplastic disca'C resim 
bks closilv that of mllammatorj rectal 
stricture dm to the xiriis of xcnercal Ixm- 
pliogranulom i 
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PROLAPSE 

Tuttle’ points out that the terms pro 
lapiiis anil procidentia — menning a fall 
iiig dox\n — irt sxnonxmous Buies modtfi 
cation of the *1 little classification is both 
simple and logical He dixidcs the txpes of 
prolapse into those which arc aisibic and 
those which are conccnlcrl The Msiblc pro 
lap e max be partial (consisting onlx of ric 
tnl nitico a) or complete (mxoixing all the 
lasers of the rectal wall) In the first dcgrei 
of conipktt rectal prolapse the wall of the 
anal canal is cxtrletl loo «o that there is no 
grooxc or <ulcu«« surrounding the protrinhitg 
mass of tissue In complete ]>Tohp«e of the 
second degree llu anal structures retain 
their normal po itions nccorchnglx there 
exists a sulcus cnlirclx surrounding the pro- 
lap oil gut Concialcil rectal prolapse (Tut- 
tle s third slcgrce of compk le prolap c) h an 
intiissiisciplion of the upper portion of the 
fi'clumnnd rectosigmoid into the lower por- 
tion of the rectum 
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Etiologj — ^TJie clnef imdcrhing fnclor in 
the ctJolo{i\ of rccinl prolvp«c i-s in altera 
tion or defect in tlic supportin': structures 
of the anorcctum The excitmi: causes in 
these c-iscs arc mcch inical strain disease 
and injtirj 

Diagnosis — I’arlnl prolapse must l>c dif 
fercnliatcd from hemorrhoidal prolapse in 
mam instances Ihcv are associated Tlit 
concciitncalK arranged ridges on the sur 
face of i coniplctcU prolap^ed rectum arc 
characteristic feature' there is n sfrihnig 
difference between these rings and the 
radialU arranged grooaes or sulci 'cen in 
hcmorrlioidal prohp'c IMicncier there is a 
hislors of prolapse and examination fails to 
di'cIosQ the dcformita the patient should be 
ashed to slrun on tlic toilet in order to deni 
onstratc his trouble The nature of the con 
dition IS usualla rendered quite obaious 
The chief diagnostic problem is that pre 
senltd b\ concealid prolapse rxaminalion 
of the patient in the Usual tip up |K)sition 
fails to disclose the trouble because the in 
tus«u«ception is iisualU reduced b\ 'uch a 
position It mas be nercs>ar\ to c.\ammc the 
patient while he is standing upright in order 
to Msuaiize tiic deformila 
Teealnteni —In infanfs and iwmg cM 
dren presenting partial prolapse conserva 
lue methods are often succi.-sful The jn 
tient should lie down to dcfteite and the 
buttocks should be firmlx strapped together 
during mtcr\als hetween defecation' In 
older patients with partial prolapse it maa 
be posable to nctompbsh eatisfactora nsiiUs 
"ath linear cautenration or with injection 
Iriatinenl {preferabU quinine and urta ha 
drochloridc 5 per cent) 

The reduction of i chronicalh recurrent 
prolapse — either partial or complete — is usii 
alK accomphslicd casih b\ the patient him 
self who has long since become adept at 
manual repl icement of his dcformita In 
these instances the anal musculature lacks 
Its usual tone and offers little or no resist 
ance OddK enough this aton\ facilitates 
both the prolapse and its reduction The ati 
thor once a«kcd his preceptor Collier F 
Alartm for an explanation of the patulous 
or semipalulous anal canal ®o frequenlJa 
seen accompanMng tumors and strictures of 
the rectum and rectal prolapse Martin said 
Vie bad no seicnljfic explanation for tb« pbo 


nomenon but remarked that a tumor a 
stricture or a prolapse is akm to putting n 
finger on a fiddle string — it somehow alters 
the tone* Buie has frequently called atlen 
tion to the existence of a patulous anal 
canal fwliich can be contracted at will) in 
some ildcrla patients in wliom no etioloi.ic 
factor can be found either locallv or m the 
central nersous s^stim The author has seen 
three patients willi complete prolapse who 
could rtdiicc the prolapsed tissue without 
local manipiihlion Thei were apparenth 
able to ertate a negatiao intra abdominal 
pressure the prolapse was htcralK sucked 
in 

In acute prolapse resulting from sudden 
strain or from crushing injury the engorge 
nient of the tissues mas become so great 
that gangrene follows Reduction m such 
instances is a difficult problem If tlio rectal 
wall IS so friable that perforation is likeh to 
occur the safest procedure is an amputative 
operation with esers precaution being 
taken against ojienmg the peritoneal eavits 
and injurving the small bowel wliicli mas be 
present If onK the mucosa is damaged gen 
lie but firm attempts at reduction should be 
undertaken with the pilienl in the in\ cried 
positron nf^esvir} reiaxitton o! ihc An'ii 
canil can be accomplished bj regional ane 
the«ia After successful replacement of the 
prolapsed pul it is well to confine the patient 
to bee! until till supports of tlie inoreclum 
liaae had opportunite to resume a normal 
stale 

\Vhcn partial proUpse fails to respond to 
consereatcee management an nmputatiec 
operation such ns that elescribcd b\ Bine'* is 
indicated If this procedure is earned out 
proj>crh and if diligent postoperative care i' 
provided the outcome should be satisfac 
lory 

The treatment of complete prolapse is 
usualU surgical necessitating obliteration 
of the cul de sac v n an abdominal approach 
The Moschcowilz operation * or some modi 
fication of it IS indicated ^uch a procedure 
IS much safer than any operation done from 
below — especialU for complete prolapse of 
the second degree m which the protruding 
mnss IS likth to contain pcnloncum and 
small bowel 

COMMANDEll J PeIUIMAN NeSSFIROO 
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ANAL PRURITUS AND 
HEMORRHOIDS 
AN VL PRURITUS 

Vnal priirilus is i coitimoii anorectal 
comphmt LitcnlU the term means ami 
itching howetcr it is used looseU to inchnle 
a {P’otip of St mploms of t nrnble importance 
such as itcliing burning smarting prickiRg 
snperficnl pam moisture slight bleeding it 
the lime of cticuition and \ermiculition 
The sjmptoms art. tirnblc md inttTmtltcnt 
and iPt iisuillt ttorsc it night or wheneter 
the piticnt IS hhonng tinder nervous ten 
Sion The siirftce of the perineum scrotum 
Iihii iiul glulcil regions imv become in 
\olvcd The dentate margin limits the di« 
n«e proiimalh Anal pruritus is more com 
nion among men thin women it iisuillv 
occurs among voting or middle-aged persons 
ami ifToels ospcciillv so called lcn«e or ncr 
tons persons 

III tvpicil cases the nnoivcd skm appears 
gravish pink rctlundant and moist and mat 
or mat not show vMconations and abrasions 
the pirianai hair is diiiiini<hcd m amount or 
absent Oecasiotiallv the altered skin ma\ 
appear diiTu«clv reddened drv glossv and 
on palpation narmtr than the surrounding 
skin The last named condition apparentiv 
)!. a Itss commonlv observed plia«e of the 
(h'casi 

Acanthns\s mgricaii' dermatitis medtca 
mcnl/isa eczema leukoplakia lichen planus 
and psoriasis are some of the diseases to Ih 
considered in the difltrcntial diagnosis 

\ thorough nnnrecfal examination and 
svinpalhclic evaluation of the svniptoms art 
rtiimred in each case in ortkr to disclose all 
clues to the exciting factors UnivarrantexI 
(car <v( caKttwma as a o( tVii irrrtation 
Mill often cause patients to seek relief 
To facilitate coneidiration of the treat 
ment of anal pruritus the di ease is classi 
fiod as pnmarv or stcondarv Secoiidarv 


anal pruritus is the result of another nno 
rectal pathologic process which has pro 
dueed maceration or irritation Such a patho 
logic process iisuallv is obvious if a thorough 
anorectal examination is accomplished and 
the removal or correction of the abnormal 
itx tisuallv vTillgive atisfactorv atul promj«l 
relief of the pruritus 

Pnmarv anal pnintii'. usinllv is consul 
ercil as a specific di ca«c but Us eliologv is 
cxtremelv oh cure and Hit- disease prohahlv 
is the result of a number of unrelated fic 
tors Ixical causes such as hemorrhoids 
crvptitis proctitis enlarged papillae and 
fungal or streptococcic infection occasion 
allv cause this tv pc of pruritus and efiorls 
to eradicate them loav produce temporarv 
relief which j» optimisticallv mistaken for a 
cure 

Treatment — An\ almorm ilitr of phvsio 
logic function should be corrected if po«>»blt 
It IS fre<iuenllv ncce«sarv to treat local 
dcmialilis caustd bv previous thcrapiulit 
ifforts before attempting curative measures 
Uashmg the involtcd region with mild «oip 
and cold water ind the bare hand iisuallv 
will help and this measure mnv be follovrcd 
bv the application of a small amount of in 
ointment vvhich tontains tar menthol cam 
phor or phenol or a pledget of cotton satu 
ratwl vnth undiluted witch hard mav he 
applied A told pack of gauze saturated with 
witch hazil or a 0,5 per cent aqueous solu 
tion of abiinmiiin siibacetatc mnv be applied 
in the more severe ciscs Calamine lotion 
aho will aid m some ca«cs as will ^ per cent 
iclithvoi or J per cent ammoniatcd nurctirv 
omtineiit in a zinc o\idt oiiitnunt base It !•> 
advisable to prcsetibc several Ivpes of ap 
plications and advise alternating their use 
because although tcmporanlv efhcaciou-* 
anv one agent lends to become iiicfTcclive if 
used sonstanth 

Tcckmc of Injcctton o/ Alcohol — Subcu 
taneous injection of 20 to 40 cc of a 40 pir 
cent solution of ethvl alcohol will produce n 
satisfaclorv result in about 87 per vent of 
the cases in which it is properlv tniplovcd ' 
Sacral or low spmnl aiic-lhcsia is dc«iril Ic a 
SI gauge needle 80 mm long and a 10 cc 
Lundv cVTingt arc used to injia-t Ihi solu 
lion The niidk is introduced m the mid 
line 2 to 4 cm po'^lcrior to the anus at»l 
guided siibciilaneouslv along tlie right side 
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of the anus to tlie anterior edge of the field 
to be injected The solution of alcohol is 
then injected as the needle is withdrawn 
pecnl care is e\erci«ed to introduce the 
solution proMmallv ns far as the dcnlati. 
margin and under all of the radial folds of 
the pirnnal skin The process is then re 
peated on the left side of the aims and if 
mcessar\ the needle niaj be introduced an 
tcriorJv in order to complete the injtcljon 
The injection mu'll be confintd to the region 
co%cred b\ the frccU nio\aljle pewanal 
skin The injection la p unless Cold packs 
should be applied for from four to eight 
lioufs dail\ until the slough which fre- 
(jiicnth occurs is localized or removeil 
after this hot wcl packs assist matcriallj 
Close obseriation and intelligent care of the 
wounds are impcralnc as sucli wounds are 
alnais infected If sloughing occurs the pa 
tient ma^ ha\e an debated temperature and 
mni complain of Jieadache anoraan and 
generalized aching for sescral daa^ 

Tattooing with mercury sulfide has been 
ad\iscd and seems to produce encouraging 
results ^ 

HEMORRHOIDS 

Thrombosed External Hemorrhoids — 
Firm lender painful bluish localized swell 
mgs which siiddcnlj appear at the anal mar 
gin frequently after abnormal function of 
the bowel or strenuous work usiialU arc 
thrombosed cNlernal lumorrliouL They oc 
cur as subcutaneous cxlriaasations of bfootf 
or thrombi occurring within dilated aanccs 
These lesions maa be multiple and their 
occurrence is not irrefutable proof of the 
presence of internal and external hemor 
rhoids Unless the thrombu- is recognized 
and surgical measures arc instituted 
promptU such treatment is of doubtful 
' ilue because it will not abbre> late the pc 
nod of discomfort nor will itpre\cnl rtcur 
rence 

If not treated promptU these lesions cause 
pam for from three to st^pn da^s after 
which lhe\ gradually subside during the en 
suing three to fi\(. weeks and the discom 
fort diminishes irregularly A small residual 
tag of skin may be noted 

Tor the purjiose of treating these lesions 
they iray be divided arbitrarilv into three 
Ix^pes 


Type 1 —If the thrombus is nttaclied to 
the o\erUing skin as indicated the pres 
ence of localized discoloration at the apex 
of tho swelling a painless incision may be 
made m the adherent region wilh a sharp 
scalpel and the tlirombus expressed The re 
suiting caMlv may fill with another blood 
clot but this will be less painful than the 
original thrombus Local cleanlmc s ob 
tamed with soap and water will prcMnt iin 
toward infection 

Ty/e ^ — ^^hcD the thrombus is cohered 
b\ freely movable skin it miv be removed 
In encircling the involved region by an in 
jcction of 1 per cent solution of procaine 
hydrochloride and the clot cvaciialcfl or 
removed through a radially situated elliptic 
incision One or more sutiircs mav be re 
quired for hemostasis 

Ty/e } — Internal and external hemor 
rhouK mav become hosts to innumerable 
linv thrombi and edema subsequent to uu 
usual straiiime or strenuous activitv The 
rcsiillanl swtilmg mar be sufiicienth severe 
to cause protrusion of mucous membrane 
and sloughing of the involved skin and 
mucosa mav occur because of constriction of 
the anal sphincter injurv and infection 
T\hen the protruding tissue is first encoun 
lercd one is tempted to replace it if this is 
accomplishtd gentlv the effort is not amiss 
However such an effort more frequently 
will cause increased pam and swelling The 
application of hot wet packs for from four 
to eight hours daily tlie prevention of 
straining and the emplovment of sedatives 
vyill hvlp to provide comfort and the reason 
nblv prompt absorption of the thrombi and 
edema After the swelling has nearly sub 
sided hcmorrlioidcctomv mav be jierformcd 
walhoul added risk 

Marginal Varicosities — Occasionally a 
patient will complain of protruding hemor 
rlioids which require digital rtplnccment 
but examination will fail to disclose hemor 
rhoids of sufficient size to cnu'i. such •'Vnip 
toms If the patient issumcs a silting or 
squatting position and is asked to strain it 
will be discovered that the protrusion is a 
swelling of the perianal region caused bv 
subcutaneous varices or external hemor 
rhoid:> and that instead of replacing a pro 
Irudmg mass the patient evacuates the 
blood from the varices by digital pressure 
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TIit«e masses frequcnth arc called marginal 
\aricosilies Trcalmcnt consists of surgical 
excision 

Internal and External Hemorrhoids — 
Internal and external hemorrhoids are soft 
tumors occurring at the anus as a result of 
the presence of superficial \arices Thc\ art 
irregular in size shnpe and diatciliulion 
Hemorrhoids coicrcd uith mucous mem 
brane are calle<I internal hemorrhoids and 
tho e coiercd l>\ skin arc called external 
hemorrhoids 

Although a lengths list of etiologic and 
irritating factors might be provided it is 
difficult or impossible to ascertain the exact 
cau'c in an\ gnen case rrcfiuentU an im 
tatmg factor is 'O apparent that it assumes 
a dominant po«ition in attempts to deter 
mine the tausatne factors Present knoul 
edge of the cliologv of hemorrhoids is of 
such slight practical aahie that our prc\cn 
Use efforts are onK palliative 

The svmptoms caused hv hemorrhoids are 
numerous lhc\ \ar^ in inton«il\ and occur 
m nil possible combinations To mention a 
feu sjmptoms mav be of aid blecthng 
pain protrusion uilh evacuation orphvsical 
strain in which the protrusion mav reilucc 
Itself sjionlancousli or require digital re 
placcmciil sccondarv anemia with its as o 
cialed svniptoms and alteration of intestinal 
function nllnliulable to discomfort or imla 
lion itc Iltmorrl okK arc blamed for manv 
distant diMToniforls Imt often thev are wti 
rclalcjl or coincidental 

The diigno is of hemorrhoids cannot be 
dttermintd bv citlier the historv or digital 
examination alone A carcfiillv obtained his 
torv a thoughtful evaluation of svmptoms 
and a thorough proctosigmoidn<copic exami 
nation are neces arv Niarlv all lesions 
which occur in the aiiori'clal region cause 
svniptoms whicli are «o similar that onlv 
With constant intelligent cnnostiv nnd a 
knowledge of anorectal pathohgv can cm 
barras ing errors be avoided 

Treatment — The irealmeiil of hemor 
rhoid-. can be dividwl mlo three type 5 
namclv ( 1 ) palliative (i) non surgical and 
fS) sMTpical I'olhotiie treatment consists 
of jngcniotislv providing sufficient comfort 
to permit po lironcmcnl of the application 
of curative muisures Palliative measures 
mav include avoiding heavv labor applica 


tion of hot wet packs after defecation ad 
ministration of nuxhcinal agents such as 
niineral oil in order to in urt a soft stool 
and the control of diarrhea or other abnor 
mal function of the bowel 
The non surgical tvpc of treatment in 
eludes all milhods winch do not require in 
tcnlional removal of hemorrhoidal lis ue 
The injection of chemical solutions into the 
hemorrhoid in order to produce a sterile in 
flamraatorv reaction and the application of 
electric cnergv in one of its various forms m 
order to produce inflammation or actual 
destruction of tissue an the non surgical 
nuthodsniost frequentiv cniplovcd 
Treatment bv injection is Used more com 
monlv than electrolvsis or tkctrocoagula 
tion Numerous solutions have been «ug 
gesled but 5 per cent aqueous solution of 
quinine and urea hjdrochloridc and phenol 
m Ncgclablc oil art the solutions most com 
monlv used at present The 5 per cent 
aqueous solution of quinine and iirta bvdm 
chloride prepared for injection into internal 
hemorrhoids mav he oblatncd from most 
pharmaceutic houses This solution insures a 
greater margin of safetv than most of the 
other solutions injections maj be repealed 
more prompllv il necessarv a salisfaclorv 
inffanimatorv reaction is obtained and Uie 
solution does not produce permanent pal 
pable rearred nodules 
Small or modcratclv large internal hem 
orrhouh uucomplicatetl bj thrombi edema 
protrusion or infection mav be IrcalctI bv 
this method V 5 cc glass svTinge to which 
a small-cahhcr needle 10 cm long is at 
taclitd can be used for iht injection of 
quinine and urea hvdrochloridc ‘■oluUon 
and a tubtreulm svririgc to which a tonsil 
nccille I-, ntticlud ma^ Ic used for the in 
jcclion of phenol and vegetable oil solution 
The hcinorrl oid is cxposetl bv mt uis of a 
Ilirschmnn anoscope the patient is placed 
III a semi inverted knee chest or left Sims 
position \ point 0^ to 1 cm above the den 
late margin is selected for insertion of the 
needle and the surface of the hemorrhoid is 
cleansed with a milil antiseptic solution The 
needle is mserltd for a distance of 0*5 to 
OJi cm and should be frcclv movallc Tin 
amount of solution injected vanes with each 
hemoirhoid After the injection of quinine 
and urea hvdrochloride solution is com 
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picted the hemorrhoid should appear dis 
tendcil but not bhnclied If phenol and 
\cgetab?e oil solution is injected 0 13 (o 06 
cc (2 to 10 minims) IS sufficient It is idMS 
able to inject too little solution rilhcr than 
too much Twistinc the needle before with 
drawing it \nll p^e^ent leakage or loss of 
solution One or more hemorrhoids ma\ be 
injected at one lime depending on Iheir size 
and location and on the patient s reaction 
The injection ma\ cause pain This u u 
all\ occurs prompth and persists for scxeral 
hours but nia\ respond to rest and the ad 
ministration of acitaleahcylic acid or co 
dome sulfate The injected ti«ue should be 
obsentd at least e^er\ other daa until the 
uiflammator\ process has subsided and the 
phasiciau should require prompt notification 
if bleeding or protrusion occurs The mjec 
lion ma\ be repeated as soon as the acute 
pha«e of the inflanirnalorj process has «iib 
«ided Sloughing or oilier complications oc 
curring after non surgical treatment dc'crac 
special care because the wounds are in 
fecled Rest in bed hot irrigations hot wet 
packs a non residue diet and «c<{ativcs are 
measures which ma% be empIoie<l in the 
care of such coraphcalions 
Surgical exetston of internal and external 
hemorrhoids proMdes an unusual opportun 
Ur for practical application of the knowf 
«lge of anorectal anatoms p^thoIog^ of 
hemorrhoids and the principles of pla«lic 
surgerx In general Jl is bc«t to be aa radical 
as nccessara but as conscnalue ns po«iblc 
No one particular operation pursued step b\ 
step a\ill cure aJl hemorrhoids 4 ba«ic op 
cralion which lends itself to alteration «ill 
he dc cnl ed pre«cntlN 
The patient is admitted to the hospital 
the evinmg prior to operation or if the 
operation is to be performed in the after 
noon he i« admilttal in the morning of the 
da\ of ojicralion he should not cat break 
fast howc\or Sea cral enemas of soapsuds or 
saline solution administered llirouch an 
IS I catheter instead of n hard rubber 
tiiema lip will proMfh a fiehl <«/ncicnlJ\ 
clean and free from iinncn sirs trauma or 
itrilalion Sedaliaes and other preoptraluc 
medication will %nr\ with the t\pc of nnis 
Ihesn to be emploacd SeaemI tsTics of ants 
thtsia can be used m onlcr of \ahie with 
regard to Ihcir safely and tnc resultant rt 
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Iftxation and lack of distortion thes arc as 
follows sacral low spinal mfiUrUion and 
general or inhalation 

The best exposure of the operatn e field i-. 
obtained b\ placing the patient prone with 
the hips shghtU clc\aled In mtans of a 
padded kulnc\ rest or tranner c bar Tlu 
surgeon and the second assistant optnUc 
from the piticnts left «idc and the first as 
sistant operates from the patient s richt 
After ancstlicsia has been induceil tbt 
shaved skin of the ptriaiial qhiltal sacro 
coccvgcal ind ptrmcal regions is Ircaleil 
with an anti optic solution such ns tincture 
of metaphen md a hindful of fliiffeil giuri. 
is plaetd over the ptniiLiim 

Careful dieitn! cxaminition is perfornml 
III order to detect nnv nbnormalilics winch 
mav have escaped previous notice If anal 
contraction is di«co\erid the anus is dilated 
gcntlv to admit two finger* V large Ilirsch 
man nno cope is then inserted into the anus 
the obturator is withdrawn and after the 
removal of anv feces mucus or water that 
mav be present a gauze sponge is plaecil m 
the rectum bv means of an 8 inch (**0 cm j 
dressing forceps Three paiirt sponges ar© 
then introduced through the ano cojic bv 
means of the dressing fo^ccp^ and the nno 
scope is removed over the forceps while the 
grasp on the sponge is mamtamcsl After the 
ano«copc i withdrawn the gaiiri sponges 
arc slow )v pullwl oulw ard parliallv throiigli 
the anu> The bulk of tlu paurc '■hould be 
sufliticnt to obvlriicl the venous How and 
tlicrcbv to cause distention of the internal 
and external hemorrhoids The operation is 
aclinllv planned a* Ibis distcnlmn riarbes 
its maximum \Nith the iiemorrhouLs di* 
tended it usuailv can bt deeuUd wlulher 
lo take them out m four three or two 
groups b^ the amputation of one side bv 
Ihc amputation of the entire rirninifirence 
of the anus b\ div idmg it into riubl and left 
halves or bv complite amputation of the 
anal circumftrcnce (a cufT) fhe decision 
depends on Iftc surgtoii s judgment and ex 
pericnce 

The surgical objective is to rtmove the 
liemorrhoids and to restore tht. rtlatmnship 
of ihi mucous mcmlirane and skm «o that 
when htalmg is compete ih^lortioii will not 
resiiU Tlic fibers of llie external spliinclvr 
provide an unusual landmark for if the ex- 
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tcrnal hemorrhoid is removed 'o that the 
muscle IS exi)o«ed and forms the ba«e of the 
vound the «urgeon can be certain that he 
has ^emo^ cd all of it VNo if the edge of the 
wound in the mucosa resiiUing from the ex 
cision of the internal hemorrhoid is droxm 
outward and sutured circumfcrentiallv to 
the inner fibers of the sphincter the normal 
relationahip of ’Jkin and mucous membrane 
will be recslobbshed after liealmg i com 
plete 

To remo\e a comparali' eh small inter 
nal-e^tcmal hemorrhoid a inch (16 cm ) 
Majo-Och'incr damp is placed in the nor 
mal <!kin at the lateral extremitv of the ex 


IS being removed Dissection is started later 
allj between the tenaculum and the lateral 
damp and is continued mcdiallr to between 
the medial clamp and the ligature If as the 
dissection is started the «urgeon makes ‘^ute 
that the fibers of the sphincter form the base 
of the wound that he is producing the di« 
section usualh progresses easiK 

\fter excision is completed the mucosal 
stump encircled by the ligature is drawn 
outward to the level of the proximal fibers 
of the external sphincter and l«o half Lem 
bert sutures one on either side of the stump 
are passed first through the mucosa and 
then through a few of the fibers of the ex 
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ternal hemorrhoid and another sunilar 
clamp 05 to 1 cm above the internal hemor 
roid (Fig 5S4a) A tenaculum is then placed 
lateral to the first clamp and suffiaentiv 
deeplv «o that it mav be emploved as a 
retractor The three gauze sponges are then 
removed from the anus and with a no 3 
Sfavo taper point curved needle a double 
tie of no 1 plain catgut is placed interna! to 
the clamp (Fis 5S4 6) in the normal mucous 
membrane The suture is tied so that there 
IS one long end The tenaculum and the 
suture provide the means of retracting and 
fixing the tissue to be remov ed (Fig SSi b) 
and the ^lavo Och«ncr clamps are emploved 
to manipulate the hemorrhoidal tissue as it 


po«ed 'phincter (Fig SS4 c and d) If the 
sutures are propeilv emploved the mucosal 
stump and the adjacent margins of the 
wound in the mucous membrane will be 
■'itualed at the level of the inner fibers of 
the external sphincter (Fig o84 d and e) It 
mav be neces arv to in«crt one or two su 
lures for hemostasis After one hemorrhoid 
Is remov ed three more gauze «ponses arc 
inserted into the rectum and the process is 
repealed or adjusted to prov ide for the 'alls 
(aclorv remov al of the other hemorrhoids or 
associated palholocic processts 
The techmc as outlined mav be varied 
greatlv e«pcciallv if the surgeon will notice 
that an irregularlv diamond shaped wound 
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IS produced when the excision is completed 
The two medial sides in the mucosa mav be 
retracted and eo sutured tint the diamond 
ni ij be altered to produce a triangular 
womul with the elongated ba«ic of the tn 
angle formed bv the mucosal edge sutured 
to the internal fibers of the external ophmc 
ter The other two sides of the Irianele will 
Ic formed the cutaneous margins of the 
wound Se\cral clamps can be used in the 
mucosa to mark the internal limit of the ex 
nsion and to proMde traction or hemostasia 
«e\cral more clamps can be used in the skin 
to pro\ide eas\ manipulation of larger hem 
OTthmdal masses The first, double tie can be 
placed so that the mucD«a! «tump will be 
posterior to the midpoint of the incision m 
the mucosa and the resulting muco'al edge 
can be sutured to the mtcmal fibers of the 
external sphincter bv means of a continuous 
locked suture u«mg the long end of the litd 
«ulufe If clamps are u«ed to mark the inter 
nal limit of the region to be excised then 
before the dissection is started the suture 
max be placed posterior to the margin of the 
hemorrhoid sufiicienlU deep so as to catch 
the fibers of the external sphincter The su 
ture IS tied with a long end This procedure 
will insure more acciirale placement and will 
expedite suturing since this much will be 
accomplished before bleeding occurs If 
clamps are used dissection ma> be com 
plelcd and the mucosal edge retracted and 
sutured to the internal fibers of the external 
sphincter bj interrupted half Lombcrl su 
tures 

At the time that themuco«al edgeissulurcd 
to the sphincter two factors must be ob 
served closcl} 1 The mucosa must not be 
drawn too far outward for an ectropion of 
mucous membrane will result 2 The muco 
sal edge must not be sutured to the internal 
edge of a partialU exerted external sphinc 
ter for if this is done then after normal 
muscle tone returns an o%erhan‘'ing edge or 
shelf will be produced which ma> cause an 
abscess durinc conxaIt«cence Both of these 
errors can be avoided by close observation 
It is important abo that sufficient skm be 
removed to permit ample drainage of the 
wound 

Postoperative Care — ^Thc care of the 
paticwt awd the vroviwds after operalKwi is 
important At the completion of the opera 


tion a soft gutla percha dram *5 or 4 mchts 
(8 or 10 cm ) long is inserted into the anus 
on both sides of this drain several strips of 
2 inch (5 cm ) petrolatum gauze are placed 
which are remov cd m from eiplitcen to fortv 
eight hour* \fter the patient has returned 
to Ins room his pulse rate should be ob 
served cverj half hour for eight hours A 
sixth to a Quarter gnrn (0 01 to 0 1C Gm ) 
of mor}>hiuc sulfate is administered h^po 
dcrmicalH as required until the acute pam 
has subsided As <oou is the anesthesia has 
di«appearod either hot or cold moist jncks 
niav be applied The postoperative perianal 
wvicclvaw of •^olwtvovva prodviciw^ pitoloTigtd 
anesthesia frequently causes rather speclac 
iilar results but the method is not free from 
risk 

The patient may cxperitncc di/TiciiJty in 
voiding but if as'Jistcd he miy be permitted 
to stand beside his bed or even go to the 
bathroom All efforts should be exercised to 
obtain normal daily stools the diet mav be 
altered if ncccssarv but about five to seven 
davs will be required to establieh this regu 
lation After eacli evacuation the anus and 
wounds «hould be irrigated with warm water 
(approximately 130'“ F) by means of an 18 
r catheter attached to an enema bag Hot, 
moist packs should be applied for from four 
to SIS hours dailv until most of the soreness 
has subsided The patient mav be permitted 
to be lip for increasing periods after forty 
eight hours has elapsed postoperativ tly It is 
ndvi'^able for the patient to stay m the hos 
pital until the sutures have been absorbed 
or removed Bleeding lends to occur most 
frequently from the eighth to the tenth day 
after operation The wounds should be 
closclv examined daily for anv abnormali 
lies irrigated with witch hazel and Ireatctl 
with a non irrilnling anti eptic such as an 
aqueous solution of metaphen Alert obstr 
vation to detect complications prompllv and 
to care for each patients probltms sjmpa 
Ihcticaflv will be repaid by sincere gratitude 
and appreciation 

Ne^vtov D Smith 
Referfxce-s 

1 Bu e L A PracUcal 1 roclology Ph la JrlpTi a 
TV n Co JS3 pp 

« Turell It BuJa, \ M an I Manno A V\ M 
TwaiUonat ot Pranf. < An lij TeMaa a" « Ui Vfefraty 
•Soirde \rcl Dermal L Sjpl 4IJ3I 1810 
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CARCINOMA or THE RECTUM AND 
ANAL CANAL 

Mhether circinoma ol l^e reclum js Le- 
coming more p^e^'lIent or the chmcnn js 
becoming more skillful m tlie use of modem 
means of tbagncoi'S is a mailer of specula 
lion but certainh the disease is being rccog 
nized more frequenth than c\cr before 
Next to the stomach the rectum i» the most 
common «ile m the gastromtestmal tract for 
malignant disease In Sa4o cases of malig 



P's jSj — Besecletl jpeamen of the ncio ginod 
A on J B XrfeBocarc norna rn fe ® C and D polyp* 
ovolved in an adenocarcinoma grade “ * 


nanc\ of the large inlesline in which 
operation was performed at the Ma\o Clinic 
from 1007 through 19^8 °259 or 03 4S per 
cent of the lesions occurred m the anus 
rectum and rectosigmoid This high mci 
dence in the rectum should impress the 
clinician and surgeon of ll eir grasp respon 
* Rankto Bargen and Bu e Colon Iteclum and 
\nus U B Saunders Co Pubrulrr 


sibilita m acquiring a full knowledge of the 
characteristics of this disease so that ihos 
can make earlier diagnoses and prompth 
institute suitable treatment In loo mans 
instances the patient has been subjected to 
licmorrhoidcctoms after the onset of svnip- 
toms of carcinoma This occurred m ®8 per 
cent of a large group of cases ob'ersed b\ 
the writers 

Men are affected more commonls than 
sromen in the ratio of about three to two 
In the writers senes of casca the aaerage 
age was fiftv sesen scars most of the pa 
tients were between forts and seventj years 
of age Howeser soung persons often haac 
the di ease Rankin and Comfort reported 
that ihe incidence of carcinoma of the rec 
turn of persons aged thirts or less in a senes 
of oxer 2000 eases xras 3 So per cent Cancer 
of the different parts of the digestnc tract 
in the \oung has been exhaustivelv rexiewed 
bx Jordan and Chamberlin 

Etiologra — Surmises as to the etiological 
factors mxolxcd m the production of car 
cinoma arc perhaps frequenth unwise or ill 
ttme<l but unqiiestionabh it is possible to 
trace certain frequenth found lesions in the 
rectum and large bowel through the differ 
erenl stagc^ of their malignant metnraor 
phosis (Fig 58o) This is parlicularh refer 
able to the changes which are «ccn in 
multiple or single poh*ps which are so frty- 
quentlr found in an othenvisC normal bowel 
This subject JS considered in greater detail 
in Ihe chapter on carcinoma of the colon 

It Is the opinion of Fixing Pennington 
Jones and the writers that carcinoma of the 
rectum does not dexclop as a result of be 
nign le&ions such as anal fissure iilceratixe 
proctitis hemorrhoids and strictures RosSer 
on the other hand considers that these le 
sions are precursors of carcinoma Constipa 
tion as an etiologic factor is of little signifi 
cance Pennington made the pertinent 
ob^erxation that constipation is Dotonoiisly 
mote common m women xet the incidence 
of carcinoma of the rectum m thia ses is kss 
than in men and as DuPan has pointed out 
the anus which is the portion of the rectum 
most liable to become irritated bv the pas 
sage of feces is the most infrequent site of 
carcinoma 

Palhologj —There is considerable con 
troxersx among proclolo^'ists as to the fre* 
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qutnc\ will winch nrcinomn occurs tn the 
\arions 'segments of the rectum The wTitcrs 
hellc^c that mo'l carcinomas of the rectum 
are at the rccto'i"moKl juncture that the 
neat point of freqiicnca is m the ampulla of 
the rectum and that the site of least fre 
que^c^ is the anal canal and the loner 5 to 
7 cm of the rectum Gronths at the recto 
'•tgmotd juncture have a tendenca in manj 
instances to prolapse into the ampullara 
portion of the rectum and in this manner 
mislead the proctologist m determining the 
(rue locition of the groiith The anterior 
and po tenor walls appear to be more often 
alTccted than the lateral wall 
Tlie usual l^^)e of growth escfuding the 
anal canal is an adenocarcinoma \arJoiis 
classifications haic been gi\cn to carcinoma 
of the rectum some based on clinical 
ground others on histoIoj,ic grotmd» and 
still others representing a combmilton of 
both Ml carcinomas of the rectum how 
eier deielop from cm pis or glands of Lie 
berkuhn and lho«e ongiualmg m the anal 
canal are true squamous cell carcinomas Of 
considerably more significance than the 
classification of carcinoma of the rectum on 
clinical grounds or according to pll^slcal at 
tributes of the m%ading growth is a micro 
scope grading of the neoplasm on the basis 
of cell differentiation as has been dcscribcil 
bs Broders In a studs of 9000 epithehomts 
1G®8 of which were of the sipiamous cell 
type Broders classified them into four 
groups according to differentiation and mi 
losis The more nearls the cell approaches 
the cmbnonic or undifTcrenliatcd Ispe the 
more malignant the tumor and conicrsch 
the more ncarU normal the tumor cell the 
lower the grade of malignancs The grading 
was made on a basis of 1 to 4 and cnlirch 
independent of the clinic d liislt)r\ This 
work was «ubstanlialttl b% jrartrlofT in 
10*3 bs Greenoiigh in 19*5 nn<l In Dukes 
and Gabriel m England and mans other* 
m this tountrs 

Approximateh 5 ptr cent of careinomas 
of the rectum arc of the mucoid or colloid 
I'pc A detailed consideration of this lsj>e 
of carcinoma max be found in the section 
on the colon Fpithcliomas originate in the 
anal epidermis and arc m most inslancts 
highh malignant Such growths are com 
paraliscls rare Metastasis occurs carls and 


bi the Wax of the inguinal nodes rather than 
upward toward the rclropentomal nodes as 
Is the case when the growth is situated 
nbose the anal canal 

Three methods of c\ten ion through the 
Ismpliatics are dcsenbe*! bs ^I^!cs (1) 
downward into the wall of (lu bowel below 
the growth into the rectal sphincter and 
1 chioreetal fo a (2) hleralls mlo the 
fascia propria Icsator am muscles capsule 
of the pro tale gland seminal somcIcs ind 
ba e of the bladder m the m ilc and the s ng 
iiial wall and genitalia m the female or ( !) 



I R 5S<I — Fxl«rnur*l Ivmplat »ln I ires of lie 
rcclim an! wlr>« emo 1 (\flfr MW from It* V n 
HarRen and B i e ) 


iipssard into the bowtl nhosc the growth 
and the ptlsic pinloncum and nu'ocolon 
(1 ig jST) If remott metastasis otriirs the 
liscr is usualls afficled first Rrctal carem 
onm mas reach this organ through gland 
ular metastasis or by the breaking off of 
f mboh of carcinoma cells into the portal cir 
cuhtinn Mc\ is Rankin and Olson Ga 
bnci Dukes and Biisscx and Gilchrist nnd 
Dasid base shown that the sire of the 
growth m the rectum cannot be ribnl on as 
nn net urate index to the probable Ismphatic 
insolscment and that tlie growths without 
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lymphatic involvement tend to grow into 
the lumen of the bowel 
Symptoms — Renal complaints are no 
tablj undependable svmptoms produced by 
carcinoma of the rectum or colon will often 
be found to vary widely in different cases 
and any of them ma\ be produced by other 
rectal or intestinal disorders Unfortunately 
early diagnosis cannot be made from any 
definite line of symptoms and the samp 
toms which may be considered as suggestne 
are not uniform but occur in enough \xx 
stances to stress the importance of making 
an examination if there is am evidence of 
irregularity of bowel habits The alertness 
of the clinician in urging this type of ex 
amination and referring the patient for 
treatment will increase the good results of 
removal by allowing treatment to be under 
taken at a less advanced stage of the dis 
ease Commonlv symptoms have persisted 
for a considerable time before the patient 
comes to operation The average duration 
of symptoms in cases of carcinoma of the 
rectum is approximately eleven months 
Unquestionablv the most frequently en 
countered symptoms and signs of carcinoma 
of the rectum none of which is pathogno 
monic or distinctive are bleeding irregular 
ity of stool and pain in the order named 
Bleeding — The most constant sign of a 
malignant condition of the tectum m the 
writers experience has been bright blood 
which in some cases was mixed with the 
stool and m others simplv streaked the stool 
Moreover it is probablv one of the earliest 
manifestations of carcinoma of the rectum 
Of 19S7 patients with carcinoma of the rec 
turn and sigmoid treated m the Mayo Chmc 
from 1910 to 1922 there was a history of 
bleeding in 84 per cent The av etage Itemo 
globin value however was 72 per cent 
showing that anemia with carcinoma of the 
rectum except when the disease is far ad 
vanced and metastasis has occurred is not 
as common as it is with carcinoma of the 
right segment of the colon 

Irregularity oj the Habit oj Going to 
Stool — Change of bowel habit or irregular 
ity of the large bowel however slight if it 
persists should indicate the necessity for a 
thorough examination of the gastromtes 
tinal tract In a series of 539 cases reported 


by Rankin constipation was the predomi 
nant complaint m 332 cases (55 per cent) 
and in 20 per cent diarrhei was the most 
prominent manifestation The diarrhea va 
ried from that indicating a mild irritability 
of the bowel evidence of which was elicited 
onlv on close questioning to the passage of 
eight or ten slooU daily Usually the diar 
rhea does not alarm the patient until dcliy 
dration or weakness from the loss of fluid is 
apparent In the cases in which constipation 
was the predominant symptom marked \ar 
lation was observed m its description some 
patients considered constipation as it is us 
ually conceived as a normal slate and real 
ized that obstruction was present only when 
the use of drastic purgatives failed to bring 
relief or when associated signs and symp 
toms such as pain or blood in the stool dc 
\ eloped 

Pam — Pam is an untrustworthy svmp 
tom present in some cases absent m others 
excessive at times or of moderate «cvcnt\ 
It has little if any relation to the presaiec 
of the grow til until the neoplasm has ex 
tended beyond its local confines or has fast 
ened itself to some viscus or nerve Inink 
where its irritation constantly calls atten 
tion to its presence Because the rectum is 
not endowed with pain sensation the phvsi 
Clan IS deprived of one of the most valuable 
aids in identifv mg a malignant lesion of the 
rectum in its earliest stages 

Excessive loss o/ Height or strength 
svmptoms which arc "lo frequently recorded 
in textbooks as indicative of carcinoma of 
the rectum are worthless in the early rccog 
nition of the condition since they indicate 
metastasis to distant organs in most cases 
Loss of weight is not usually appreciable 
until late in the course of the di«ea«e In fact 
most patients are in such apparent good 
health in spite of a long history and ad 
vanccvl lesions that one might think of tlie 
robust person as the tyTse subject to nco 
plasm of the rectum 

Ini oh ement oj ad)acent organs and strut 
tures such as the prostate gland vagina 
urinary bladder uterus or sacnim produces 
svmptoms referable to disease of those 
structures and secondary infection m •} 
rectal growth not infrequently leads to 
ischiorectal abscesses and fistulas 
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Diagnosis — Digital oxamination al 
though import'int slmiild nc\cr be consid 
tred concUmxc of the lesions nhich 

ln^ol\e the rectum rectosigmoid and sig 
mold flevure are abo\c the reach of the in 
dc\ finger during the ordm ir\ digital c\am 
malion and the onh eatisfaetori, w«\ to 
search for these pathologic conditions is b\ 
the visual method using the proctoscope 
and sigmoidoscope 

The appearance of carcinoma of the rcc 
turn rectosigmoid or sigmoid flexure is so 
characteristic that it should rarclj be con 
fusing even to those who have had relatively 
little experience in making proefosco|iic et 
animations Such lesions once seen should 
not and hardlj can be forgotten In the first 
place any single lesion whether an excav at 
mg ulcer or a proliferating mass should be 
regardeel with suspicion The fact that the 
lesion i« single is in U'^clf almost patho^no 
monic of carcinoma since almost anv other 
lesion encountered there mil be associated 
with some innammatorv reaction and when 
mllimmalion and infection are present a 
single lesion is rarclj found It is a peculiar 
ciaracter/stic of carcinoma that adjacent 
tissues appear unusually normal Pol>poid 
growths mi> possess all the characteristics 
mentioned but Uiej should alwajs be con 
sidcred to be polenlnllj malignant (Fig 
585 ) 

Since a lesion which is operable from 
cverv point of view must be considered m 
operable at times because of its cxccssivib 
malignant cellular structure specimens 
should be taken as a routine procethire or 
if not roulmclj certainlv when there is 
doubt as to the true nature of a lesion It 
should be remembered tl \t a po'iitive report 
on micro<!Copic examination is conclusive 
but a negative report is not for it niav mean 
that the specimen was not taken deeply 
enough or from the proper place and i sec 
ond section inav prove the error 


Treatment — ^Usually operation is consul 
ered the treatment of election in most cases 
of operable carcinoma of the rectum recto 
sigmoid and anus For lesions of the anus 
alone an appreciable number of surgeons will 
choose treatment bj irradiation in prefer 
cnct to operative measures particularly for 
epitheliomas grades 5 and 4 

Operability and Prognosis — Opcrabilitv 
implies the consideration of all conditions 
faiorablt and unfavorable to the removal of 
carcinomatous growths conditions which m 
bonier line cases must be measured and 
evaluated according to the judgment cxperi 
ente and courage of the surgeon The stand 
ard of opcrahihtj has gradually improved 
with the refinement of surgical technic and 
the development of greater skill by individ 
ual surgeons Operabihtj and prognosis have 
been determine bj such modifving influ 
cnccs as age sex obcsitj general health 
duration of the lesion with its attendant 
signs and symptoms and various local con 
dilions associated with the neoplasm such 
as size situation and mobditj the relative 
malignancy and the presence or absence of 
metastasis both lymphatic and visceral A 
detailed consideration of these factors 
which apply equally to the colon and rec 
turn may be found m the section on Carcin 
oma of the Colon 

The index of malignancy applied to 
biopsy obtained from rectal neoplasms is of 
value m judging inoperability m certain 
cases Uankin and Broders have shown that 
the grade of the malignancy has a direct 
bearing on the percentage of metastasis and 
absence of metastasis «ince the percentage 
of patient<v with mctasta-vis increases in pro 
portion to the grade and the percentage of 
patients without metastasis increases m in 
\crsc proportion to it The following analvsis 
of 853 caaos of cancer of the large bowel 
stnkingly demonstrates that the degree of 
malignancy materially affects the prognosis 


Cancer or xnr Large Bo vel 


th glindular nvolvcinei t (3^7 cases) 

Inc dence 
live year cvirea 

^V ikout glandular i volvetnent (480 cases) 
Inadence 
F re year cures 


Grade I 
9 0 

1S% 

69% 


Grade 

51^ 

3^1 

60 % 


Grade 3 
98 
18 /e 


1C% 

40% 


Trade 4 
12 % 
15% 


6% 

87% 
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In 1037 DiilvC« of Si MnrkV IIo«pilal 
(Tendon) rcporlc<l tint lie liad pradtd TOO 
cases of cancer of the rccltim and had 
readied the conclusion that il tumors are 
frratled ha Broders’ method the after his 
torj will show that there is a distinct differ 
ence jn the snranal rate accordinj; to the 
grade A sluda of 200 ca«cs prad«l more 
than fiae aears prtatou«h rcaealcd the fol 
lowing death rales from metastasis 40 per 
cent for grade 1 SG ptr cent for grade 2 7B 
per cent for grade 3 and 100 per cent for 
grade 4 

Gilchrist and Daaid reached the follouinc 
conclusions from an nnal\«is of Iht <poci 
mens studical in their series The <ize of the 
tumor is of little aaluc in dcltrmimng the 
presence or absence of lamph nmlc nietas 
tasis Loaa King tumors maa have mclas 
Insis atra high If the upward lamph chan 
nels are hlockcal ba metastasis there maa Ik 
a retrograde metastasis dowmavanl \Micn 
the tumor is found at the Ic'd of the lean 
tor am muscle the lamphalic draiiiage mna 
bo lateral as well as upward Sinularla «qua 
mous cell carcinomas aahich inaoUc the nm 
COST haac a double lamphatic drainage con 
seqiientla a raiheal resecUon of the rectum 
IS iiulical«l "hell tins occurs Tumors haaing 
Ivmph node metastasos tend to be of a 
higher classification according to Urorltrs 
grading than those without mctasia«es 
binalla thca conclitdial on the basis of the 
foregoing findings that rulical rcmoaal of 
the rcclnni and distal end of the sigmoid 
with resection of the superior hemorrhoidal 
nrUra as high as po sihle and aiulc rescc 
tion of the leaator am mu«cle« ih ncce<sara 
m order to giac the best chance of jicrma 
nont cure The '\Iile> tape of operation in 
their opinion has fulfilloel tlic«c require- 
ments 

The o|>eral)ilila ami prognosis al*o depend 
on the presence and ealcnt of lamphatic 
nietn'lasis hTtensiac maesligations jilong 
lhe-*.e lines rejwteel ha Gabriel Diike> ami 
Bussea (l*l>o) and Gilchrist and Daaid 
(lUJS) haac Ik-cii liighla illuminating 
Gro »Ia the appearance of a la nil h noele 
inav he rntinla normal and aal mirro*c<»pic 
section will rtae-il a malignant growth On 
the other hand large lamphatic structures 
aahxh an harel to loitdi and giac an mi 
pre'S«ion of malignant ti«<ue are frcqucnlla 


found to he m/lammatorj GahncI Dukes 
and Bussea rtiiorled that in a senes of 1212 
nodes rtmoacd from perirfeoalHlommal spec 
imens 1)05 were considered from gro^s ap 
ptarincc to bt free from metastasis \ct 
microsceipic stmla showcei that IR were can 
ccroiis an error of 2 per cent On tlie other 
haiul of 317 nodes vahich aacre thought from 
their gross cliaraclcn*>tics to he cancerous 
metastasis was present aclualla in oiila 132 
Gilchrist and Daaid in a similar sliida of 
406 nodes reported that of the 111 lamph 
noefes containing carcinoma onla 48 showed 
ana gro s change tacn in cross section of 
the gland Tlicir sim!\ further reae*aled that 
68 per cent of their opcratiacla remoaeel 
si>ecimetis of carcinoma of the rectum 
showed metnstasi> to Ivinpli nmles 

Imlil more adequate thcrajieulic agents 
than operation offer greater np|)ortiinities 
for cure or palliation to sufferer* from enrein 
oma radical calirpalion undoubletlla is 
pistilied in all ea«es up to and fpcquentla in 
eluding those of borderline operabilila Cer 
tamh onla a little i> lost and perhaps miuh 
IS gained if a questionable growUi 1 « c\tir 
paled 

Chotee 0 / Oprrntion — U is difficuU to 
make a dogmatic choice of an opcntion for 
eartmoma of the rectum It is not probible 
that ana one proeeKlnrt will ever be oppht 
able to all tapes of carcinoma of tlic recluin 
and rectosigmoid for the reason that pa 
tienls present Ihenisehcs at such aaraing 
singes of the disease and eonseqncnlla in 
such eliffcrcnt phasical states ns regaril' 
Ixith metnstnsi nnd local extension of the 
growth nnd because the lamphatic drainage 
from different diai ions of the ternunal 
lK>wcli-»ba widih diaergent channels Tliirc* 
fore ana surge-on aaho operates on patients 
with carcinonm of the ri'clum should liaae 
at Ins command a number of procedurts and 
houM make the sp|^H:llon that seems wi<csl 
in each ca«e for example colostoma and 
IMrineal excision ilKlominoiHrineal resce 
lion in one singe nl«loniiiio[>eriiHal rrser 
tinn in two singes nnd p-alhatiae operation* 
such B-. colostoma ami local cautinzalion 
Tlir emjloanieiil of one operation to the ex 
chiMon of nil others decidcella narrows the 
♦wpe of u«efiilnt«> which surgical treatment 
offers to these sufferers and uiiqiie'lmnal h 
aitilla mflucnces the irnmcdinte mortnhla. 
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tlie Iimclioiial results nml the uUim'tlc sur 
vnal 

'llie followsnp Jinnl\«Jb of the experience 
of one of U’i (Knnkm) slion'* tht \arieli of 
procedure^ cmplo\ed ‘ind tlie tu 1 d^nc^ to 
wnrd moTL frequent pirforninncc of Iht rid 
ical abdominoperineal operation of 'Mihv 

CA\cm or t:ie UterrM axd PmosifMom 

Ca-in Dc«(hs 

O c sUjW aWoimnopcnnral rweetjon 136 fl 

Two slBjre olxlomi oprnnMl lesfcl ou 7 0 


Coioslomj an 1 joslcnor rw^wlion 46 4 

I’oslenof re««l nil 1 0 

Rad uin 4 0 

PaUnhie Protrdutet 
Coloslomj alone or willi 
Exploration >5* R 

Exfiloralion alone 10 0 

CeC05tOR» 2 ^ 


ago 

Colo'.tonu Mith penneil txci«ion his Iind 
its grcitcst popuhnU m LnpHiid ind Xnur 
ici t< pricUccd to R less extent iii I nntc 
iml IS hiinlU cicr practiced in cenlril Fu 
rope Miles nbandontxl this method of pro 
cidurt 111 ffl\or of the more ndicil tomhineil 
ahilonimopenncal operilion uhicJi beirs Ins 
name Ixjcklnrt Miimmcrv on the other 
h ind profera permeil excision to all other 
methods ind contends tint the iclual dif 
fertnee bilwcen the amount of tis«uc re 
mo\cd b\ this tipcnlion and bj the nlidom 
inopcnnoil route is so sJipht ns to nnke no 
diffireiiCL as regards rccuircnce proiided 
the lesion is situated below the rectosigmoid 
juncture This hoHcsir has not been the 
opinion of the majoritx of those who hast 
had considerable e\pcncuct with the <iir 
gical treatment of carcinoma of the rectum 
Dietuictls, it has not been the writers 
opinion 

In order to axowl the objections to mans 
of the proposed operatuc procedtircs and to 
presen e the desirable ft itures of the single 
stage operation annoiis two «tage proetd 
ures based on the abdommopennen! pnnci 
pie has c been dcMsed These including the 
I'H.nncoabdommal resection of Rankin and a 
similar procedure of Tabes base in the 
opinion of the writers a verj limited apph 
cabihtv As one’s experience with the Miles 
proceiliite increases the tendtnes to report 


to the less satisfnctors two stage operations 
drcidcdh fhmwishcs 

Along with an oiirwhelming majontr of 
those surgeons both in this coimtra and 
Fiiglaiul who arc particularh interested in 
the trcatmtnt of carcinoma of the rectum 
wc feci that.the occasional success which at 
lends mlcnor resection of the rectosigmoid 
with restontion of bowel contmuiti docs 
not (ounUrbalance the greath increased 
morbidits and recurrence mortahU as con 
trasted with adoption of permanent colos 
lonu in all hut highlv selected cases 

‘'aerd operations base rarcK been em 
ploicd in this conntn or in Fngland in the 
Iasi decade but on the continent particu 
InrK III Germ in\ and Austria the sacral 
route has been used almost to the complete 
cxtltision of alt other maneiuers The opera 
Inc and the recurrent mortalili together 
with the percentages of iioor functional re 
suits has c been e\cc«si\cl\ high 

Colo-»lom\ IS regarded as of the greatest 
snIuL ns a palliative pioecdure However 
there IS some difference of opinion m regard 
to the cmplovment of coloAtomj for inopcr 
able carcinonins of the rectum At present 
however tlicrt arc few surgeons who are un 
flllerablv opposeil to colostonn as a pallia 
tnc proce<}urc Its urgent iieei) in the pres 
once of complete olistrnclion is universallv 
conceded its justification previous to tins 
stage IS challenged bv a few Since m most 
instances operabilitv is not determined un 
til the alKlonien has been explored it would 
appear that the logical time for establishing 
coloslomv would he at the initial operation 
when inopcrabilitv is determined The ab 
sence of obstructive svmptoms is of little 
signifiennee and rarelv should jiiflucnce 
postponement of colostomv smee in most 
instances some degree of obstruction will 
evcntuallv develop In the event that the 
obstruction is acute owing to a suddin 
blockage of tlie Jiinicn m instances of an 
milar lesions and unrelieved bv medical 
measures blind cccostomv rather than co 
lostomv 13 indicated A detailed considcra 
tion of decompressive measures mav lx 
found in the section on carcinoma of the 
colon 

The status of radium and roentgen rajs 
in cases of carcinoma of the rectum is not 
well defined Afanv who have had consider 
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able experience with irradiation consider nctim are remoicd AH subsequent surgical 
that It must be regarded as being still in llie deiclopincnts in this direction ha\e been 
experimental stage Certunlj one can ex based on the principles of the "Miles opera 
pcct little more than palliation «hcn roent lion 

gen therapj is emplo\cd for rectal carem MUes Operation — Through a low midlinc 
oma incision the nl domcn is opened and after 

Operatii e Procedures — ^Thq acceptance exploration of the hi cr and K mphatic slnic 
of the posluhte that all carcinomas that can tures for metastasis the sigmoid flexure i 
be extirpated should be dealt \Mlh radicallj isolat«l The pcnloneum is incised on I otl 
not alone bv their removal but bv removal sides of the low el and m front of the blad 
of the contiguous gland bearing tissues as der in order to insure adequate mobihzalioti 



Fg j 87 — tlxl n oprr ml «ns n of rretum fM I«) MnpIoT n*' Cope ebmp Crust ng fon« is appfed 
lo the I Inl rn I of the f n"e I segme Is uni J each u looted b a sjtec al catch After reino al of ll e cru. ! cr 
U e in nie segn mt of the clamp s unlochoi and removo! and iKe eiposnl tl n lamella of cruihcd bowel 
If Ic«I ly the cautery fnscrl) * 

well prod cate-. i formidable proccelurc in ai d to expo e the inferior mrscnUric vc^ctl 
dealing with carcinoma in this rCpioTi The which are ligated and divided just below thi 
li mphatic elr unawe involved in carcinomas left colic arterv and the ureters winch 
of the rectum that arc above the anal canal should I e clearlv visualired eluring this hga 
has been cvccllcnllv worked out by "Miles tion The sigmoid is further freed bv blunt 

wl o in aildilion lo these patl ologic studies dissection into the hollow of tl c «acrum Ml 

has contributed lo the technical perfection tissues including fat and IvTnphalic vessels 
of a radical combined al dommoperinoal pro m this region and on both sides o! the bowel 

ceduro m which the growth and all the re up to the base of the inferior mescnleric 

gional nodes of the pelvic floor and pcri vessels arc freed Iv blunt elis«cctioTi The 

•Ranln »n I Grahnm Cancer of the Colon «ui bowcl is then divided between damps at a 
lUclniD Ctfttlca C Tboma.* PubrvKcr pomi wl ere the bloo 1 suppK i nelequale 
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and the proximal end is dclixered throu{;h operation dcscribLd here allows one to per 
a 'imall left ingtimal wound to form a single form a radical operation when the patient’s 
barreled colostonij the distal end is m\ cried condition is «o debilitated and undermined 
and dropped into the peUic cavitj, after that a single stage operation woidd be at 
which a nevr pel\ic fioor formed b\ ap tended b\ n prohibitne mortality and the 

prosimation of the lateral peritoneal flips onlj other choice would be a colostomy and 

The abdomen is closed without drainage subsequent posterior resection It is partic 

The rejection m our opinion is facilitated ularlj applicable iti tlie less slurdj risks 

by the employment of the Cope damp (Fig when the growth is situated at the rectocig 

oS7) whidi Simplifies diMSion of the bowel mold In our opinion however neither tins 

parlicuhrlv when there is present consider procedure nor I^hev s modification of it 

able adipo«c tissue and obviates the neccs sbouhl be cmploicd if appraisal of the pa 

sitv of inverting the distal end of the sig liinls condition would *-pem to warrint the 



Fig aSS— \b(lomnoperncal MCi«on ol thr rectum CM Ics) emptoj ng Cope damp Tie 1 ngcl segment 
tte proximal end of (IimUoI bowel is pu5l«l fcngU wise iJ rough a sn ill slab > ouad in Ue left lac 
reg on to establisl a a ngle-barrelc 1 ixilo ton > tl e it tal end of U e bo el w III its nllaol wl wgmeiil ls pusi ei! 
down below tie pelvic jwntoneUTn and a ntv pelv c floor is cstalt I it T serl) 

nioid thus diminishine the opporlunitv for one sta-.e imncuvcr 

contamination Colosloinv and r\p!oralioti irt earned out 

Tlic piticiit IS then liirnrtl on Ills suit or at the first slnRe ami consist in (iindiiij! tile 
on thmbilomen Mitli Ihcliips cleialrd The bo»cl esiabli limR a siiiRlc-lnrrcbil coins 
anus IS closed isilh a jiursc-slrliii; suture toms as in tilt Atilcs o|icnlinil ami drop 
lattrnl incisions arc made and dissection pluR liic inserted rectal end back uilo the 
about the rectum is earned out all just as peritoneal casits closiiii! the abdomen and 
in a Iiosltnor resection There is sers little then siaitinR a period of at bast three sseeks 
bleeding because of lipation of tile inferior before radical rcniosal of the isolated seg 
lutsenleric nrttrs The reetnni together with inent ssbicli is accomplished lis a combined 
the rclroperitonized sigmoid is extirpated abdomroopsrinenl operation Iteailal irripa 
"llh rapidllv and ea'ie • Ka tin “Hd Gralnm Canrer of the Colon an f 

Han} in Operation (I) — ^Thc two singe Rcrlum Clnrlvv C Tlomii V UTslier 
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lions nre earned out between stages In the 
second stage the patient is placeil on the 
operating table as for posterior resection of 
the rectum and the rectum is mobilized up 
to the peritoneum also as in the latter pro 
ctdurc and encased in a rubber gIo\c which 
IS tied lightlj about the cuff This is pushed 
up into the hollow of the sacrum and the 
wound IS then closed 

Next the patient is placed on his back 
and the anterior portion of the dissection is 
eatned out The peritoneum is mci cd on 
both sides of the prc\ lousl^ dn ided sigmoid 
the inferior mesenteric sesscls nre heated 


procedure which retains the principles nf 
the raehcal abdominoperineal operation is 
considerabh less formidable than either the 
IMiIcs operation or the preceding one of 
wliicit It IS a modification At the first stage 
alKlommal exploration is carriexl out through 
a right split muscle incision and a ceco> 
lonn IS established (Fig 57')) The second 
stage consists of a pcrineoabdominal ojicra 
tion 1 irst the rectum is niobili/exl and cn 
closed m a rubber glove the patient is then 
lunieil over and the abdomen is opened A 
siiiglc-barreltd coloslomv is then estab 
hailed as prcvioiislv described except that 



Fiff asO— PenneAl e«cuon of ihe rectum The aoteror port on of llif ri ssrcl on las been carnol Wn 
to the mrml rnnotLs iirctl ra an I the pro late eland an I sent nal stsclrs arc sloni | sret -d clear rinlonrotn 
U to pern 1 futll <r woh I ulton of tl e a gmo I afltr d v»mn of tl t superior I cmonl IaI vwrls 

( nsrrt a) Insert b al owa In Ini rnd of s (pno d intrried nn 1 tl e per lor cum being a itumi at a h el>er 
Iciel o lle<rr I ( \ (npir I fmn II ink a l(>nilain*) 


cJo e In d cir origin the n e to i^ntoid is freed 
bv blunt dis e-clion in the hollow of the sne 
rum the rubber glove is grasptd and Ihe cn 
lire scgmcul of sigmoid rectum ami a««s ts 
Iiftexl out of the abdomen The gitire | ack 
Is insertctl into the large cavitv thus optneel 
to bo rcinoverl later through the posterior 
wound A new pelvic floor is i*stnbli«hed bv 
approximation of tlic lateral peritoneal flaps 
and the abdominal wound is elo ed without 
tlrainage 

Itauhn 0}ffrtttion (i) — Tins nllernative 

* tta k n an 1 Cralam Canerr of tie Coin and 
Itcctmn Cbarlcs C Tho las P I T»l ct 


it IS unneccssarv to invert the rcclal end 
The remainder of the procetlure is identical 
with the precetling one The freed siginoi 1 
awl rectum nre lifted out of the hoUov. of 
the snenim and a new pelvic floor «» made 
the abdomen is then do ed without dram 
age This operation permits ftillv as radical 
o re^seclion ns liip Miles ojieration m one 
stage jet it hns a morlalilv no gnaler than 
that of iKistcnor resection 
Coh atomy and Post* nor Itcfcction (Pm 
net*/ / xcijiom) — \ dotil le b irrcicei colos 
toiiiv IS first cstibli hial and two or three 
Weeks later the rc«tction is earned out Ihe 
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writers prefer the left inguiml colostoma *1 
description of which is gi\en m detail m the 
seetjou on carcinonn of the colon (Fig 
579) Tor tlie posterior resection the patient 
lies prone with the hips cle\ated A purse 
string suture is placed about the anus two 
elliptical incisions are made to extend from 
a little aboie the sacrococcj geal joint 
around to the center of the pQTmevm Tlie 
cocc^•^ ma\ or maj not be rcmo\cd as 
seems best m each case 
The rectum is freed (1) of its attachments 
posteriorls h\ blunt dissection in the hollow 
of the sacrum (9) of its lateral attachments 
bv extending the ori|,inal incisions down 
tlirough the ksator am muscles and lateral 
ligaments which contain the medial homor 
rhoid ie«sels and (^) of its anterior attach 
menls b\ traction on the distal end of the 
bowel as sharp dissection is earned upward 
to the reflection of the pcntoncum in the fe 
male and to the capsule of the prostate and 
«emmal se«icles in the male (Fig o8f>) The 
peritoneal ca\it> is entered sufficient <ig 
mold IS pulled down to enable resulure of 
the peritoneum o to 7 cm abose the ong 
mal point of attachment and the bowel !•> 
diMdcd between eJainpi »ith a cautm 
^omc distance above the grow th 1 he end of 
the bowel is then inverted and a large rub 
her dam or oiled silk packed with gauze is 
placed in the cavitj winch remain*: This 
provides adequate drainage of serum and 
temponrilv supports the frail perineal floor 
In those instances ui which the sulfonamides 
appear to be indicated dependence is placed 
on sulfadiazine administered pan.nlenll> 
rather than on local application of these 
drugs 

Mortality and Recurrence — ^Tltc mor 
lalitj follovring radical and palliative op 
crations on the large bowel conlrarv to an 
appareiitlv widespread opinion is not pro 
htbiUve nor are fatalities from recurrences 
o discourngtngh numerous as was the cose 
a quarter of a conturv ago At about that 
lime batch 25 per cent of the diagnoscvl 
caves were operable 20 to 50 per cent of the 
patients wlio were operated on died in the 
hospital and w ell over 85 per cent of the sur 
'Ivors eventually vuccumbed to recurrence 
In sinking contrast to these results sur 
goons during the past decade have reporterl 


operabditv rates as high as 65 per cent for 
large senes of cases while a comparative 
studj of the morfalitv rate for individual 
surgeons and institutions bv five vear and 
ten vear periods has revealed a progressive 
decline until now the general rate for all 
tvpes of operations in the hands of e\peri 
enced surgeons approaches 10 per cent 
Morcov er the incidence of recurrence as de 
termined for numerous large groups of cases 
vanes from °5 to 50 per cent which is an 
improvement of from 10 to 00 per cent over 
the he t available figures several decades 
ago Jn other words until rcIaliveJv recent 
jears fewer than j of 100 patients with car 
emonia of the large bowel were alive tivt. 
vears after operation whereas now it can 
reasonably be evpecUd lint between JO anti 
50 will be living at the end of such a period 
\s a nnlti-r of fact a study of anv stall 
lical data indicates that more pilienls with 
carcinoma of the large bowel and rectum irv 
found to surv i\ c o\ cr a given period of ' ears 
than those with carcinoma of any other por 
lion of the gastrointestinal tract 
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THE LIVER 

iNjuiMfs oFTnr Lnrn 

of the lucr mnx be dtxitUd into 
(1) |)efKlrnlinp and (2) ^inK-utnncoiis 
t\pcs the former occJirniiR more frcqiienlU 
than the taller In i ‘^eru-^ of rtport'y of 732 
ra«es of mjur% lo the li\cr collected bv 
1 lidh 4'>2 ntre |HiictntinR (292 slab and 
'I'Wf piin<ho() «cjtfr«?s and 2C0 «tre <siibctr 
I iiuoii‘. injuric-. The h\cr is Ihe most fre 
qiienlh »ii]tirK<I abdoiniml m<cus Of 
Krie^'' ro cj«es SI per cent were diit to 
pinelralniR woutuL (tiS per cent |.lln^hot 
and 15 per cent Mnb) and 17 per cent were 
sulieut ineoiis Vciordmj: to v\n(Iirs<on le- 
gion* of tin ll^cr in<l ^atll lulthr o<cnr i» 10 
pcritnl of lilt open aiul loj} (urcent of the 
siibeiilamotis abdominal injuries The merh 
ftm*m of niplwrt nns snr\ nccortlmp to tin. 
t>pt of iiijtir% Ilritfl^ Ihe ^^pc« are (I) 
dincl Iniinn lo Ihi Intr cnn«(<l b^ a hick 
blow or fall on the nbhnncn (2) coniprta 
'ion of ihe Incr between a force applied to 
the nbdomiinl wall ami the acrlcbMl col 
limn as when a wnpoii whtcl pT!*f) oaer Ihe 
abdomen (7) conlnitiiip injiiri rcsultinc 
frtnn a fiU on the head or fetl and (4> 
Inir'linp injtira as a n-iilt of a jack kiiif 
inp of the l>od\ as occi'tomllj wcur« m 
an infant durini* dtliiirs (Ropers) Trail 
imlu niplun occurs men fre<|iie{itl\ m a 
diM. is..d h\tr vspectalU one in which then 
IS ihronie pi».snc eniif.«*tinn as a rt<iilt of 
nnlni fiihiri or one in wlmh Ihert. is mal 
ipinnl tinnpc SiKinlaneoii* rnpliire mas 
occur 

I’atholojT' — ^ulculnneoiis injiiriis lo tin 
h\tr art «liM<IctI into three Ivpes (1) trut 
nij)liir»< ll o e in which there is rupture of 
the raji'uh nnil pirenrlnmi of the !i»ir 
(>») sidcaptihr injuries tho«e m which 
Ihtre IS mjiirs of fin. pirenchjnn without 
injurs to the OMrlsirip capsule and (7) 
central ruittun* those in winch a I *mlire«! 
conlU'ion <H“ciirs wilhm the substancs of tin 
liser without insoKeiiirnl of tin surround 
inp portion Sidicutatieous injuries esj>eci 


all^ Iriit ruptures msohe the nchl Inin 
most (rttpiciilU and wsuallj the upper essn 
\c\ snrfict 1 rut nijitures occur most fri 
qticiith in the snpiltal plane and \nr\ from 
a snnll fissure txlending oiiU through Ihi 
capsule to comphle di\i«ion of the hser 
Profuse blcctlmp into the peritoneal casils 
IS usual Siibcapstilar rupltirc which a!«ooc 
curs most friKiiientlv in the ntltl lobe is 
characterirwl b\ the tearifijf of Ghsson s 
capsule from the pareiiclisnn and bv tin 
colh'ction of blood bclwcin tlic licpalic sub 
stance and the capsule (Vance) Central 
nipturc of the Inrr occurs as a resull of 
inoaemnil of the aanniis cellular lasers m 
the bser caused b\ bendinp or torsion of the 
M«cus (Andersson) Rccaust of their »iini 
lanlj lo cerebral nj>opIexv m which lunior 
rliagc IS surrouiiihal 1>\ normal brim ti«sue 
these injurie> base been dcsicnaled ns n;io 
plet\ of tin h\er (\ndcfS 50 ii) V central 
rupture mas increase proprossncls m size 
owing lo iiirnased pressure and siibscfiuent 
mcrosis of Ihe parciichsnia followed in 
turn b\ bemorrliRKC Infeclion of a stilicap 
siilar and ispccialh of a cenlril nipturc of 
tin bser li hkcls to oecur bcc iiise ( f the al 
most const ml presence of niicro-orpanisms 
ui tilt pannthwua ofllieJncr Utmorrhape 
in a true rupture is more likilv to coulmue 
and lo bt scstre linn in the sulicapsuhr or 
the central I s^ii In spile of the low sa<cn!ar 
pressure iii tlie portal ssslcin bemorrhnpe 
from the bser tcids lo continue bceau«c ll e 
portal radieals m thi Iistr base Hun srall* 
contain few elastic filurs and base no snls«< 
(Alcssandn) Bheding is prolonpod and 
coagulation delasetl lieeausc of the inis'S? 
ing action of tin rt«piritors mosemenLsan! 
the admixture of hilt with the hlcwil In all 
tapes of trauma lo the bser there is injurs 
of the part nebs mn and ttannp of the bd 
ducts In a iieiietrnting or stiliculaiico is tru* 
niplurt of tin bser bih ceap«s info tl ** 
ptntonenl casits saninp m qiiaiilil' fmm 
a relatiselj ‘maU aniomil to several birr* 
SsToptomatolngf — Tlic prinn|vil ssinp- 
tonis in injtirs of the liver are «lef)cndrnt on 
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licinorrJinge from ihe Iner is mosl 

cMflcnl in a pcnclralinc wouml The first 
niaiufeslation of mjur\ is shock from which 
the patient iina rcco\tr Icmpiinnh unless 
there is mwnc hcniorrhapc Imlioiialili 
\omilui" nml irntabilit\ were present m 21 
18 and 11 per cent respectuth of KntR*s 
ca>es Profouml nnemn «lc\iIops The pulse 
rite niR\ or maj not he mern-ed As i re 
suit of the escape of blood and bile into the 
pcnloncd ca\itN in a ease of ponttratiui, or 
subcutaneous rupture tlierc is an increase 
m the nnmiint of {Kritoneal fluid ns cii 
dcnccd b\ dullm. s in the flanks A fullness 
IS palpable in the cul-dc sac of DoiipHs on 
rectal or sacinal examination Uradvcardin 
due to absorption of bile salts uhen prestiil 
IS of diagnostic importance and is conlrnslesl 
with the lachjcarrba tisvialK accompanMiip 
«c\ere los*. of blood (Finstcrcr) Brads 
rardia is found rthtnch infrcqucnll> and 
Its absence is of no cluneal significance Pam 
m the up|>er ri^lil abdominal quadrant 
which Is likeU to bt rifcrrcd to the right 
shoulder is frequent Tindcrness and nius 
tnlar rigidiU especiallj marked along the 
right costal mirgin are proruuicnt s^ns 
The temperature at first is subnormal but 
later is elcialed FTaininalioj) of the blood 
shows progrcs'^ive nnemta and increasing 
Ieukoc%tosis indicative of hemorrhage A« a 
result of ahsorption of bile salts from the 
penloncum or from the Iner itself there 
niis Vie j-wWidKe xvud m cases an x.V«cU VVacrc 
IS little htmorrhigc cachcMi ma\ dcsciop 
Prognosis —The prognosj-^ m injiira of 
the haer depends on the tape ami the ex 
tent of the injura aahether it is penclralmg 
Or subcutaneous tlie lomhlion of the pi 
tiint and the time of treatment The mor 
laht\ rate in pinetrating injuries is lower 
than in subcutaneous mjuries probablj be 
cau«e the former are likely to be rccogni/cd 
earlier Boljarski reported a 3*1 8 and a 30A 
per cent morlalitj rate rcsptcliada m stab 
and gunshot penetrating injuries and an 
8S3 percent mortalita rale in suheutancous 
injuries Iholc found that in both sub 
cutaneous and pcnelrntiiig injuries the mor 
tahta rale in the first six hours was 80 per 
cent wJicreas after twenta four hours it 
was 75 4 per cent in the penetrating m 
juries and 80 3 per cent m the subculanc 
oils injuries Boljarski s figures indicate the 


laluc of earh operation Ills morlalita rate 
for patients operated on within two or three 
hours after injura was 15 per cent whereas 
after Iwtnti four hours it was oacr 50 per 
cent Death occurring within the first 'e\ 
tiitj two hours IS usiialK the result of 
hemorrhage and shock whereas after the 
fourth da\ it is causetl bv biliari or septic 
peritonitis Irraltonablt irritability and 
vomiting an pirticiilarK onmious signs In 
Knegs sent in which all three manifestn 
tioiis occiirrcil or in which one of the mani 
feslations ptfsisted two <lais or longer nom 
ritoiertd Of tho c showing both irrational 
it\ and irntabilit\ only 15 per cent rc(o\ 
ered 

Complications — riio complications of in 
jury of the liver are (1) massive hemor 
rhage (hemorrhage and shock were the 
cause of death m 73 per cent of Kricg s fabif 
eases) (2) pcrilonilis either as a result of 
irritation of the pcnlontum by the bile salts 
(chemical peritonitis) or ns a result of tlu 
c'capc of micro organisms into the pento 
ncum from the bile (biliary and septic pen 
tonilia were the cause of death in 19 and 2 7 
percent rcspcctivelv) (3) emboli consist 
ing of pieces of liver (4) sequestration of 
the liepatic substance (5) thrombosis of the 
portal vein (0) hepatic suppuration (11 per 
cent of the pyogenic hepatic abscesses lu our 
series were <lue to trauma) and (7) rareli 
acute yellow atrophy (Peter) 

Dia?;nosis — ^lUc diagnosis of peueUating 
injurv of the liver is not difficult because 
the wound directs the physicians attention 
toward the liver The diagnosis la more diffi 
cult in a CISC of subcutaneous mjiirv but if 
III all eases of direct compression Imrma of 
the abdomen as well is in all eases of i fall 
oil the head or feet cspeciallv wlieii associ 
alcd with intn abdominal hemorrhage the 
possibility of injun to the Jner is consid 
ered the diagnosis is not difficult Progres 
«ivc hemorrhage as evidenced bv the ap 
pcaranco of the patient and the increasing 
amount of jjeriloncal fluid especialK when 
associatotl with bradvcardia is suggestive of 
rupture of the liver Increasing loukocj tosi« 
determined by repeated examination of the 
blood IS indicative of massive hemorrliagt 
ind ix confirmalorv of rupture of an intn 
abdominal viscus Lxploratory aspiration of 
the peritoneal cavity w^ll reveal evidence 



1110 


THE LIVER AND BILIVin SNSII-M 


of mlripmtoneal hcmorrlm{,e Tcmlcrness 
along the right coital mnrgm >s almo I in 
%ariabl\ found m cases of rupture and is 
corrobonti\c c\idcnce 
Treatment — ^The treatment of in mj«T\ 
of the Ii\er is primarii\ surgical As pre\i 
ousl\ menliontd the progress \arics with 
the length of tunc between the tnjur\ and 
the operation Obxioush before an opera 
tion IS performed shock should be com 
bated In a sulicapsular vnjur\ hemorrhage 
IS less profuse than in a true rupture For 
this reason operilion is less urgent than m 
eases of true rupture and pcnclritin„ injut 
ICS IIoncAcr because of tl e danger of sup 
puration in eases of siibcapsular and central 
ruptures operaliie caposure and c\acualion 
of the ca\il> are frequenth justifietl In 
eases of penetrating and true ruptures hem 
oslasis must be secured Preferable this is 
accomplished b\ suture of the hepatic sub 
stance but because of the friabdita of the 
liscr this IS frequenth tcchnicalh difHcuU 
It can be accomplished b^ means of suliir 
mg scr> hcaw catgut and large blunt 
needles being used Hemostasis ma\ bended 
lu muscle or omental grafts Tamponade 
nnj be ncccs«arj in order to secure homo 
stasis the greatest di aehantage howeser 
is the danger of infection The wound maj 
be cauterized but llicpc is danger of second 
ar^ hemorrhage as a result of separation of 
the eschar At the time of operation blood 
and bile <shonId be carcfnlh c%acuntcd from 
the peritoneal casils Since the litood as 
pirated from the peritoneal caaila should 
not be introduced into tlic \asailar tree be 
cause of its contained to\ic substances blood 
transfusions shovild be perfotmeel earlj 
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PYOGENIC \BSCESS OF THE Lit ER 
Eliologs — Pvogcnic hepatic abscesses 
arc the result of mvaston b\ pxogtntc nucro 
organisms and can occur m the following 
wajs 

1 Transportation of \irnlcnt micro or 
ganisms through the portal \ein from areas 
drained b\ the portal sastem (n) appendix 
(11 per cent in our series) (b) rectum nnd 
(c) otlitr portions of the bond 

2 Extension from tonlignous structures 
(o) gallblodtlcr (C per cent in our series) 
and (6) infections of the snbphrenic apace 

3 Trauma (11 per cent of our casts) 
(rt) penetrating injuries autli the mtrodiic 
tion of micro-organisms from XMthout nnd 
(6) subculancons injuries producing dcvi 
talization of hepatic tissue permitlnig 
growth of microorganisms alrcnd\ present 
in the Incr 

4 Blood borne infections with Iht iro 
duclion of metastatic nb cesses the micro 
organism being transported through the he- 
patic artines 

B\ far the most frequent antercdenl le- 
sion in eases of jiNogcnic abscess of the hvtr 
IS suppurntne apptnditilis with portal 
thrombophlebitis (psUphlihitis) In our 
colkcttd senes of ( 8 108 eases of ncult ap 
pcndicitis there were 247 eases associated 
with hepatic abscess an mctdeticc of 0 tf* 
per cent In our serns tlierc wa» an np- 
provimalc incidence of 0 1 per cent Fliien 
per cent of the 47 hepatic ab«cc«»es m our 
senes were caused b% appcndiritis The 
micro organisms in pcogcmc hepatic ib 
setsses art usnalh colon bacilli strcplo 
tocci and staplulococci (31 200 and 17 
l>tr cent rtspcclnch in our scrit<) In “ 
large majont% of cams the infection ligms 
m the colon where there are dificts in the 
nmcosa which permit thoiKiulntion of bar 
lena into the bloo I stream nn<l their tmns 
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portntion to the liver These lesions are fte 
quentlj ol such a chanctcr that Ihej are 
not recognized clinicallj the hcpitic abscess 
appareutlj not being preceded bj an ante 
ewient lesion i c crjplogcnic In our senes 
these cases represented the largest group S8 
of 47 cases (oO 5 per cent) 

Pathologa — In contradistinction to amc 
bfc ab«ccs« pyogenic ab'ccss of the Iner is 
usiialij multiple "Manj micro organisms 
gam entrance to the portal s\stcm and arc 
carried to tlie Intr in large quantities The 
abscess is inoie frequonllj found m the right 


STieats Pam m the upper portion of the ab 
domcn espccialh on the right side and re 
ferred to the right shoulder is a prominent 
complaint In our senes feacr pain and 
tenderness were most freqiicntlj cncoun 
tcred being found in appro\imatch 00 per 
cent of cases On pbjsical examination en 
largeracnt of the bver and extreme tender 
ncss along the costal margin are noted The 
patient appt irs ser\ ill if the process has 
persisted long he is cachectic ISausoa and 
aomiling loss of might and jaundice ncre 
observed m one third of our cases There is 
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lobe of the b\er probabK because as shown 
b> Sertge Gopher ind Pick blood from ihi 
right half of the colon is carntd to the right 
lobe of the Iner Pathologic ilh the ab 
scesscs xar% from those of micro«copic si?c 
to large coalescing caxitits surrounded b> a 
Piogcnic membrane 'Micro^copicallv there 
arc tiie ciuriclcmtic changes of acute and 
chronic mflanimation Conlanud axitlim the 
absciss iniiti is tipical pus Occasionally a 
piogtnic abscess mi\ be sohtnri 
Symptomatnlogj — The principal samp 
toms arc fe\cr of n remittent or intermittent 
tjpc associated with chills and profu c 


a marked increase in the number of Icuko 
cites {®0 0n0) with a corresponding m 
trcisc in the mimbir of poKmorphnniiclcar 

IcukoCl lOS 

Diagnosis — The occurrence of chills and 
fcicr capccialh when associatnl miIIi pro 
fuse '.tttnts m a patuiil uth suppuratne ap 
l»cndicitu or some oticr suppuratne lesion 
m ail area drained bv the {Kirtnl se><tcm is 
indicative of pvlcplilcbilis and a licpalic ab 
«cLss until proved otherwise In contradt« 
tinction to amehc abscess of the liver the 
•Oils ef nnl Crn PS \i n Surg J B Lp{ n 
pall Co 
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leukoc\te count is higher and the relatne 
increase m pol jinorphonuclcar Ieukoc\ tes is 
greater Roentgenograms are of \alue be 
cause of the ele^ alion of the diaphragm and 
the increase m the size of the liver In con 
trast to cases of amebic abscess exploratory 
puncture is never justified because of the 
danger of contaminating an uninvolved 
serous cavitj 

Prognosis — The prognosis in cases of 
multiple pvogenic hepatic abscess is es 
tremelj grave the morlahlv rale being ip 
proximatelv 70 per cent This high rate is due 


in the cases in which operation was per 
formed Purthermore the tvpc of operative 
procedure is of prognostic importance as 
shown bv the ST per cent morlihlj rate in 
the cases in which drainage was cxtraperi 
toneal m contrast to the 71 per cent mor 
talitj m those m which it was transpleural 
or transperitoneal 

Complications — The complications con 
sist principallv of rupture of the abscess into 
the peritoneal and pleural cavities and e\ 
tension into the sjstemic blood stream 
with tlie development of «cpticcmia In our 



Fig 591 — Prow ng si owing inelhod of spproarhing an abs -css in tl e s I pi rrn c space and 1 >cr relropentoBr- 
alN The pcnloneuin is peeled from the undersurfare I ll e «l apl regm unt i the absccj^ caviti w rood ed. 


probablv not onij to the multiple 1c«iods in 
the liver which are diiHcult to recognize and 
lo dram but also to thrombophlcbiti of the 
porta] vein which is responsible for con 
tmued inv olv ement of the Iiv cr In the caee 
of a 'olitary pjogenic ah«cc<!s of the liver 
the prognosis is not so grav e Ochsner Gage 
and Garside were able to collect from the 
literature reports of 15 ca«es m which rccov 
erv followed operation The prognosis is de 
pendent to a great extent on the tvpe of Ihcr 
apv instituted In our series the mortalitv 
rate was 100 per cent in the eases in which 
operation was not performed and per cent 
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Under no cjrcum^lancc? sliowld a p\og,cnic 
hcp'itic ibscess le drnmccl lran^J>Icn^»ll\ 
because of the (linger of conlimuinUng the 
pkunl ciMtj and thtrebs grcitls incrca»s 
mg the mortnlitj nle (sec under the dis 
cussion on progna'sjs) Thi^ nnd (.ontnmma 
tion of the peritoneal ca\its cm bt ol>\i 
ated b\ the retroperitoneal operation (I igs 
500 and 591) In those cases in nhieh there 
j? associated pilcphltbdis li„iljon of the 
portal \cm or its ndicils ns suggested h\ 
^\llms should be done in order to prc\cnl 
conlmiicd di charge of infected emboli iiilo 
the Iner In cases of multiple abscisses in 
cision and drainigi bs the rctropcntoiicnl 
or extnpcriloncal teebme sbould nluncs be 
carried out but is usunlh of little n\ail 
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AMrnic Anserss or the iivfh 
Amebic abscess of the liter occurs more 
frcqucntlj than is corainonlj suppo cd Amc 
biasis which previousU ttas considered a 
'll case of the tropics is ubiquitous and the 
po sibjlitt of Jicpntic lilt oil ement slould 
al'vnjs be scriouslj considered The causa 
tue agent of amebic abscess is the Tnd 
amoeba hisloljtica and a contributing fic 
tor in nlcoliofism The incidence of amebic 
abscess varies considerably The ratio of 
the number of patients with amebic abscess 
to the number with amcbic dvsenlcrj ad 
milted to the Charitv Hospital in "New 
Orleans is ] to TJ> Amebic abscesses ac 
cording to the collected reports occur most 
frequenth in jonng adiiUs In oiir senes of 


cases 5«3 per cent occurred in patients be 
tween the ages of thirtv nnd fiftj vears 
Males art more frcqucnlH affected than 
females A stud\ of our senes disclosed that 
the ratio of males to females was 8 to 1 but 
m most reported senes tJie prcdisi>osition in 
males IS even greater 
Pathogenesis — -The nmtbns arc earned 
through the portal \cm from specific amcbic 
ulcers which mai be located in any portion 
of the large bowel to the liver where spe 
cific htp tills is produced whereas m the 
majoritv of cases of amebic dj sciitcrv the 
lesion IS principallv m the left half of the 
(olon If tl I lesion is on the n^ht hepatitis 
niav al o occur In fact hepatitis is more 
likel\ to follow right sided infection as the 
result of lack of recognition and failure of 
institution of trcitmeiit because of the ab 
senee of dysenteric manifestations \mcbic 
abscess (cturs most frequentU in the right 
lobe of the liver probablv because as shown 
bv Sirege and bv Gopher and Dick blood 
from the right half of the colon passes largely 
to the right lobe In a senes of S121 casts 
collected from reports m the literature the 
right lobe was found to he involved m 170? 
(84 4 per tent) nnd the left lobe in 329 
(J55 percent) In the authors senes of 00 
cases the abscess was m the right lobe in 05 
cases (95^ per cent) and m the left lobe 
HI 4 cases (45 per cent) The higher inci 
dence of involvement of the right lobe in 
the authors senes as compared with that in 
the collected cases is explained by the fact 
that a Jai^e number of cases studied at au 
lopsv are included in the latter Multiple 
abscesses arc usually associated with large 
extensive intestinal ulceration but a single 
abscess usuitly follows less extensive mfec 
lion An anvebic abscess is usualK solilarv 
and IS found most frequently in the per 
iphen usunllv in the diaphragmatic portion 
of the liver The amebas produce hepatitis 
which mas subside spontaneously or under 
treatment or may progress to liquefiction 
The latter is largely due to the proteoly tic 
nctnitv of a soluble toxin prod ice 1 by the 
amebas (Craig) Rogers has shown that 
aniibic abscess results from extension of the 
process ah n„ the vein from the central cav 
it\ and that the original lesion is due to 
anemic necrosis produced by plugging of the 
portal radical b\ the amebas and the Ivtic 
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action on hepatic tissue of toxic products 
elaborated bj the amebas Amebic abscess is 
characterized bv absence of leukocxlic m 
filtration Characteristicallj the lai^e ab 
seesses surrounded bj fibrous tissue contain 
the chocolate brown pus the finding of 
nhich establishes the diagnosis In this pus 
arc found few or no leukoevtes the material 
being composed of cellular detritus and 
blood The abscesses xarv in size from a 
microscopic to a large sobtar 3 abscess filling 
an entire lobe of the liver abscesses 

are sterile in the majoritx of instances 84 7 
per cent in the collected senes and per 
cent in our senes ketne amebas are found 
onlj in small abscesses but can almost in 


slant londcrncss along the right costal 
margin and enlargement of the Incr occur 
in approMmatcK 80 per cent of ci«c>. In 
cases of amebic abscess as emphasized bv 
Rogers and Man«on Bahr there is moderate 
leukocvtosis as contrasted with the marked 
leukocytosis which is seen in cases of pvo 
genic hepatic abscess Clnraclensticallv 
there is not tl e disproiiorlionatc increase in 
the polymorphonuclear leukocytes that is 
found in cases of the pyogenic type of ab 
scess The leukoev tc count avenges about 
15 000 and the polvmorplioniiclnr leuko- 
evtes at out SO per cent A high leukoev Ic 
count IS indicative of multiple abscesses and 
offers a bad prOoiiosis (Rogers) 



Fg 592 — a Ai teropostenor roeutgenograni of the cl«l and tl apt rsgra if a paUent with an Jepalie 
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of lie cl est an I d aphrngtn in the same case showing cbaractenstc eloaton of the tTaphragm and otricra 
1 on of the anterocostophren c angle 


variably be identified m «crapmgs from the 
wall of the abscess 

Symptoms and Signs — The systemic 
manifeslalioTis of amebic abscess consist of 
fever profuse sweating weakness anorexia 
loss of w eight nausea vomiting malai<:e and 
chills Jaundice occurs infrequentlv The 
fever may be of the intermittent or remit 
tent tvpe A hislorv of diarrhea in a senes 
of 741 collected eases including our cas^s 
was present in only 585 per cent whereas 
diarrhea at the time ol admission was pres 
ent in only 21 o per cent of our cases Of 
the local manifestations pain in the upper 
right abdominal quadrant which may be re- 
ferred to the right shoulder is the most con 


Diagnosis — Of diagnostic importance are 
elevation and immobilization of the dn 
phragm as determined rocntgenolo'’ici!b 
Granger has emphasized that m a case of 
uncomplicated hepatic abscess a distinct 
bulging of the diaphragm with a pointing 
upwai^ into the lower pulmonarv field !» 
noted In those cases m which the abscess 
has ruptured into the subphreme space there 
is obliteration of the cardiophrcnic angle 
in the anteroposterior roentgeno Tim and 
there is obliteration of the anterior cos>to- 
phrenic angle m the lateral v lew (Fig 
59® a) \mebic hepatitis or an al 'cess o 
the liv er should I e considereil when there is 
persistent enlargement of the liver as oei 
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alcd W3th pjrc'aa ind moderate letiKocjto 
SIS A bi'^torv of pre%joiis d\'5enler\ js con 
finnitorj e\jdcnce Ihe diagnoMs can be 
corroborated by the finding of t%pical choco 
htc-broim pus in the ninlerinl aspirated 
from the abscess Aspiration ■'hoiild be done 
m «ucb a \\a\ that the aspirating needle 
does not tra\ers(, a free serous ca\it\ and 
an imniednte smear of the pus should be 
made m order to eliminate pjogcnic infec 
lion 

ProgTiosis — The prognosis in cises of 
atnebie abscess of the h\er depends on (1) 
the multiphcitx of lesions in the Iner (2) 
the general resistance of the patient (3) see 
ondara infection of the abscess ca\it\ and 
(4) the tjpe of treatment emplojcd Rogers 
was able to decrease the mortalita rate from 
o68 per cent after open dninagt to 14 per 
cent with closed drainage Chattcrji reports 
d mortahta of 1 0 per cent after closed dram 
age In a series of 4834 case reports collected 
from the literature and including our own 
eases in which open operation was per 
formed the mortaht\ rate was 43 8 per cent 
whereas m n senes of 509 cases in which 
conser\ati\e treatment was used the mor 
tahtj rate was G4 per cent In our series of 
cssei, the mortaUts nttc /bJlonmg open 
drainage was 21 6 per cent in contrast to 
that of 3 G per cent following aspiration and 
the use of amehacidcs 

Complications — Complications of ame- 
bic ab'seess of the li\er are the result of 
rupture or direct extension into one ofrtlic 
adjacent viscera secondary inflammation 
and suppuration thrombosis and embolism 
Pleural and pulmonat> in\oUemenl are the 
most frequent comphcations Rupture into 
the pleural cantx and lungs occurs not in 
frequentlj The percentage of cases in which 
this occurs vanes from 3 to 40 8 per cent 
This complication occurred m IS 8 per cent 
of our cases ^\hen rupture into the lung oc 
cur» evacuation of the abscess through the 
hroncluis offers a relatively good prognosis 
Other comphcations include rupture into the 
ptntoneal cavity into the pericardium into 
the abdominal wall with involvement of the 
abdominal parictes and into the colon 
Cerebral abscess and ruptures into the por 
tal vein inferior vena cava and hepatic 
' eins hav e been reported but ate rare 
eomphcations 


Treatment — ^The reduction of the mor 
tahty rate in cases of amebic abscess of the 
Iner has been due to two factors (1) the 
administration of the specific drug emetme 
both prcopcralivcly and postoperaliveK and 
(2) the npprecntion that amebic ab«!cess of 
the liver IS sterile and that everv precaution 
chould be made to prev ent its contamination 
OTtli pvogenic micro organisms Since it is 
frequentlv difficult to differentiate amebic 
hepatitis from abscess emetine should al 
uais be u ed first unless there is an urgent 
indication for operation Prior to Roger s 
work amebit as well as pvogenic abscesses 
of the liver were treated bv open drainage 
AfUr dniingc tlie patient with amebic ab 
sccss did well for from one to three davs 
then toxemia developed and he became 
progres«iveh worse md finally died Rogers 
showed that this was due to secondarv m 
feclion of a prev louslv sterile amebic cavitv 
The combintd niortahtv rate for patients 
treated by open drainage m a collected senes 
was 43 8 per ctnt as contrasted with that of 
C4 per cent for those treated bv closed 
drainage and emetine If at the prehmmarv 
aspiration there is tvidcnce of secondarv in 
feclion I r if micro organisms are present 
w the pi}% open iJriinage is essential CJo^etl 
drainage consists of repeated aspiration of 
the abscess cavity by means of a large trocar 
and evacuation of the contents of the ab 
sccss This IS followed by injections of cinet 
me Emetine should bt given in grain 
(0 064 Gm ) (loses daily not exceeding a 
total dose of 10 grama (0 648 Gm ) because 
of the danger of producing myocardial de 
generation 
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ECHINOCOCCUS c^srs or the liver 

(HYDATID CISTS) 

Etiology — Echinococcu<i c\sts of the liver 
nre caused by the (kvclojiment of the Hml 
or bhdilcr stage of the tapeworm Taema 
cclnnococctiJ the adult stage of which is 
found m the intestmt. of dogs and other 
canines 

Echinococcus cjst of the liver is rare m 
the United States but is common m regions 
of pasturage (Iceland Vuslnl a Argentina 
and elsewhere) In «omc localities there is a 
greater frequencj m the male whereas m 
other regions the opposite is found It is 
usually a disease of adults 
Pathology — The cist is u>uallv located 
m the right lobe sometimes attaining such 
size as to occupy the entire lobe Not in 
frtqucntlj there arc multiple evsts Theejst 
wall IS pearlv opalescent tlastic and lamin 
ated and lias a granular inner lining While 
the parasite is alive the content is a clear 
fluid but after the echinococcus dies the 
fluid becomes turbid and contains albumin 
A fibrous capsule is formed around the cjst 
as a result of pressure and alrophv of the 
surrounding hepatic parenchvnia In this 
capsule are found numerous bilurv cinalic 
uli and vessels with some mononuclear and 
eosinophilic infiltration Small daUi,hter and 
gnnddauj,hter cjsts al«o niaj be present in 
the chitinous membrane Occasionally a 
hvdatid cyst undergots spontaneous death 
Because of atrophy of the liver around the 
cyst there is usually observed resultant com 
pensating hypertropliv of other parts of the 
liver 

Sy mptomatology — Clinical manifestation 
of the disease may never be present Ere 
qiiently there is a dragging sensation in the 
hepatic region and pain may be referred to 
the shoulder Occasionallv urticaria dys 
pcpsia nausea and vomiting constipation 
jaundice and pseudo bilnrv colic may be 


present Local manifestations are more 
prominent than the constitutional ones Do 
pending on the location of the. evst the liver 
IS enlarged upward or downward A cyst 
near the elomc of the liver luav cause up 
ward displacement of the diiphngm with 
signs of pleural effusion IMicn the evst is 
anteriorly situated there is characteristic 
protrusion m the hypochondriac region If 
It IS inferior) V located a tcn«c clastic tumor 
mav be palpated The characteristic hy 
dalid thrill is inconstant but when present 
it IS stronglv suggestiv e 

Diagnosis — The condition should be siis 
peeled when there is cystic enlargement of 
the liver over a long period with few or no 
constitutional manifestations particularly in 
a patient who lives m a district devoted to 
pasturage The livdatul thrill is confirma 
lory but not patliognomontc The I lood pic 
lure clnraclcristicalh rcvcils i marked m 
crease in eosinophils Roentgen examination 
may be helpful The complement fixation 
test IS still tcchnicalh difficult nnd although 
a positive result in competent hand is «ig 
lulicant a negative result should not exeludo 
the condition The inlndermal test of Casom 
IS important and helpful Lxplontorv punc 
turc should lie performed with extreme cau 
tion nnd hesilaucv 

Complications — Rupture of the evst and 
suppuration arc the grav est dangers Perfora 
lion mav occur into the stomach intestines 
or thoracic cavity Rupture into the perilo 
neabcavilv frequently results in severe or 
even fatal shock 

Prognosis — Spontaneous cure is occa 
«ional in young persons the prognosis is bet 
ter The total mortablv has been estimated 
at 1,? per cent (Devc) The outlook watli 
operation is generally favorable 

Treatment —The treatment is strictly 
suigical Some surgeons prefer the two stage 
whereas others use the one stage operation 
unless it IS absolutely contraindicaUd After 
the abdomen has been opened and the per 
itoncal cavity has been carcfuHv protcctcel 
with gauze packs the evst is aspirated and 
2 per cent formalin is injected The evst is 
then incised and the chilmous membrane 
removed After the cavity Ins 1 ecn wiped 
out wath formalin immediate closure is 
advocated if no contraindications are pres 
ent 
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ACTlNOXncOSlS or the lixfr 

Xctinorajeosis of tlic liver is mlretnelv rare ami is 
usually secon larv Tlie pnmari ftxiis is eommontv m 
lie Blimentarj canal the infeelion sprcidmg by dreel 
extension or via the blool strenm The lucr is iisualb 
enlarged and presents a chanirtcnslic lonexcoinbeil 
appearance omng to the coalescence of numerous 
snail abscesMS rotitainin;; the lipical bneht yelfon 
granulsr pus Surface n Ibesions usiitlh form but per 
foralion may occur Tlie cl meal manifestations are not 
chamcterislie Pam and swelling in the njit l\po 
cliondnac repan feier dulls pislrointcstiral d siutb- 
antsfS anemia and Kukocsto«is mas be present The 
prognosis is alwa\-« grase and results of trcatnenl 
are not wicoHnipng Incision and drainage of Jlic ab* 
scess shou! I be ndefimteU performeil Imlidcs in large 
lioses (lip to 1 OOfi grams daili 1 sliould be given as 
«ell as deep roentgen tlerapi 

SYPHILIS OF THE LIVER 

SyphiRs of tlie liver is rareh of ronceni to the sur 
geon except in the tertiary stage and as a considcra 
lion in a diflircntial diagnosis In the tcrliarv stage 
of pitnmti formation the cbniral manifcsfations reav 
simulate portal cirrhosis niahgnaut neoplasm hv hlid 
•ysts abscess cbolelithia'ia and actmoTnyco* s Df 
fercnliation is based on a positive XXassermann re* 
action a bistorv of sjphls svplnlitic manifestations 
elscwbere and obscure ealarpemenl of the livcr In all 
doubtful cases a tl oroagh course of merronaL and 
10 li les should be Ined 
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TUBERCULOSIS OF THE LIXXR 
Tubcrculoss of the liver is of little importance 
ehnimlly and of le&s imporlinre siirgicallv as it « 
usuallv onlv one tnanifeslalion of peneralired tuber 
miosis 

DFVICX TUXIORS OF THE LIVFR 
Benign tumors of the Lver are of more interest to 
the pathologist llan to the surgeon Lipoma fibroma 
and nivoinn li ve been reported but are evtremeij rare 
adeniiita oittirs infreijuenllv Cavemomn or cavernous 
hemaiigonu s the most frequent tumor of the liver 
It gen raUv occurs on the surface of the liver usualb 
as a snail Muisli red tumor tnimedialcly bcncnlh lie 
capsiih Its I resent e is rarilv rerogmred except at 
autopsy or during operition Occasionally the tumor 
liecoiKs verv brge and pro luces hepatic enlargcmenl 
usually as the nntv chnicil nanifcstal on 

rRRIARX CARCTNOXIA OF THE I IV PR 
Beenuse of its rintt anti its surgical tm 
imporlincc prjmnrv carcmomi of the Incr 
wnrranls onlv n brief di«cii«sjon The inci 
iloncc vanes from 0 17 to 0 3 per cent of all 
necrop'sie'* and from 1 5 to T per cent of all 
rincer« (Abel) It is most frequent m the 
fifth iikI sixth f]ecrttie« ilthoiigh there hxte 
been caacs neordetl in mfints * 10(1 clulilrtn 
(Kilfov xml Terrj) There is a greater fre 
quenev of occurrence in males 
Morbid Anatomj — Carcinoma mix origi 
nalc »n the pxrenchvTiixlotts hcpitic cills 
or the inlraJjcpxtJC biJjip,v duct ctJJs The 
former tumor is termed n hepatonn the 
httcr a cholangioma, a combination of the 
two IS called a mi\etl tumor Clinically thert 
arc three tv pcs of primarv carcinoma of the 
Jiver 1 Nodular or multiple priman car 
cinoma the common form, is a highlv inahg 
nanl rapidlv growing tv^pe cliaraclcnzid 
bv multiple grajixh bile-staincd or Iirmor 
rliagic and necrotic nodules usuallv involv- 
ing the entire organ ni-lologicallv there is 
great variation m structure with a Icndeticv 
towartl reproduction of the more malignant 
features of carcinoma S Primary massive 
carcinomi is charactcnrtd by a large single 
white or relJowiih rilher friable mass oflcn 
occup'ing almost an entire lobe and not 
infrcquentlv surroundid bv small secondarv 
growtlis Constdtralile vanilion m structure 
may be observed microscopicallv with con- 
stanth present areas having a definite re- 
semblance to normal hepatic cells ‘3 Tin 
diffuse form is characterized bv numerous 
small nodules ami fnquenflv infiltrates (lu 
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entire liver which is often stti'ill nnd con 
traded but sometimes slighllj enlarged The 
nodules are surrounded by connective tissue 
and grosslj the picture so closelv resembles 
that of hjpertrophic cirrhosis that the malig 
nant growth can be recognized only bj 
microscopic examination This- latter char 
acteristic has giien rise to considerable dis 
cussion apropos of the possible etiotogic re 
letion of cirrhosis to cancer 

Symptomatology — \s la characlensiic 
of malignant disease elsewhere there is us 
uallj progressive loss of weight and strength 
with increasing secondar 3 anemia The on 
set IS frequently insidious wnth graduallj 
developing discomfort in the right h\po 
chondrium anorexia emaciatioo hepatic 
tumor jaundice and ascites Fever is fre- 
quentlj present especially when the tumor 
IS of the rapidlj growing tjTie The spleen is 
seldom enlarged The disease usuallj runs a 
rapid course terminating wilhm three to 
four months 

Diagnosis — Rapid and progressive en 
largement of the liier pam loss of weight 
and strength secondarj anemia jaundice 
and ascites are indicatne of carcinoma of 
the Iner Rocntgenographicall^ the lt\er is 
fixed and enlarged disproportionately up 
ward (Strong and Pitts) Primir'i disease 
elsewhere must always be suspected and dif 
ferentiated as well as cirrhosis syphilis 
echinococcus cjst abscess and gallstone m 
the common bile duct 

Treatment — Falliatn e therapj directed 
toward the allcMation of pain and disconi 
fort IS practically all that can be gnen 
Resection of the growth is ideal if possible 
and if it can be dehnitelv determined at op 
eration tliat it is pnraarj in the In er Roenl 
gen and radium treatment are of no prac 
tical benefit 

PRIMARY SARCOMA OF THE LIVER 

Primarj «arcoma of the Iner is vcr\ rare 
Rolleston recognizes fi%e tjpes (1) pnmar\ 
massive sarcoma characterized bj a large 
tumor mass usually m the right lobe with 
frequent hemorrhage and cjstic degenera 
tion (2) nodular or multiple primary sar 
coma characterized bj numerous nodules 
scattered throughout the hepatic substance 
(3) diffuse or mfiltratmg priraatj sairoma 
occurring most frequently in infants (4) 


piimaT> sarcoma arising m a cirrhotic In er 
which IS e\trcmel\ rare and (5) pnmar\ 
melanotic sarcoma the occiirrtnce of which 
IS questionable 

The clinical manifestations are excessne 
weakness which appears to be out of pro 
portion to the general physical condition 
hepatic pain early anemia definite enlarge 
ment of the Iner rapid emaciation and los 
of weight Jaundice and ascites are less com 
mon Uian m carcinoma Death usuallj inter 
aenes withm three to four months Treat 
ment is palliative Cases have been reported 
in which operative rcmoial was followed bv 
rccoaerj but these are exceptional 

SECONDARY CARCINOMA OF THE LIVER 

Secon(iar> care norea of the 1 er u frequent and 
occurs in about 1 alf of all polenta nith nalifmant 
dsease Tie primary growth a most frequently n the 
stomach colon esopi ngus pancreas gallbladder or 
uterus There s a sLghtlv xreafer frequency of occur 
fence la women and the average age « over forty The 
I eet js ussally tnlarged with a d Ruse inf Uration of 
metasUt e nodules frequently near U e surface Tl ese 
nodules are rather hard except f enlarged when *•’ * 
result of degeneral on an! necroUc changes they raiy 
become soft This latter dev lopmenl is also the muse 
of the charactenst o umb 1 cat on or central depress on 
of the nodules Secondary metaslaUe involiement mav 
I ro luce pa n as a result of per 1 c} at tu nr ma cause 
asc tes and )aund ce as a result of pressure and en 
(Hirgement 

SECONDARY SARCOMA OF THE LIVER 

Secondary sarcoma of the 1 ver iS I«w frequent U an 
secon tary care noma and is usually due to metastasis 
from a melanol c sarcoma of the uveal tract rectum 
vV » adrenai \»dy med as"! num or ©rii 

t VC therapy can be nsl luted n cases of meloslal c 
tumors as they are invanably noperable 

Alton Ocussni 
Lieut Col Michael DeBvkey 
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CHOLECYSTITIS, CHOLELITHIASIS, 
CHOLEDOCHOLITHIASIS AND AS- 
SOCIATED DISEASES or THE 
LIVER 

Impro\ed conceptions with regard to the 
correhtion of \nnous functions of the bodv 
have led to a « ider recognition of the disturb 
inccs that are dircctlj nltributible to or 
remotely assocnled Mith, disease of the bdt 
nr.\ tract A thorough knowledge of the 
anatomy, phjsiologj and pathologs of the 
hiliarj tract is the first requirement for skill 
ful attention to the problems that arise from 
changes occurring m that system An> thing 
IcaS than this uill be inimical to Uic best in 
tcrosts of the patient 

lAhelher surgical treatment uill be ncccs 
sary will depend on the interpretation of the 
signs and sjmptoms The principles and 
technic of operations for the correction of 
hdiiry diilurbanccs have been established 
for a long lime Probably nowhere in the 
practice of surgery is judicious care «o often 
associated uith prompt recognition of anom- 
alous anatomical relationships for in the bil 
isr;i system such anomalous conditions are 
of comparatKclj frequent occurrence An 
oitrsiglit or a mistake m carrying out the 
technical steps of the procedure jinj result 
in loss oTlilc Irom Iicmorrhage or mai lead 
to protracted msaluhsm as n result of cal 
culoiis obstriiLtion or injiirN to the common 
bile duct or hepatic ducts 

I’hysioloRj — Tlir lI^c^ u one of ihe major bodj 
drjioU of storow and consequrnUj play’s «n 

imfwrUnt pari in rrcuFalion of ific quariUli «f sneor 
m the blooi Adrqimte store of {!l>co{^a nids rnsrl-rdljr 
m the ttsialaiice of the Iner to injunaus cffecU of 
many loxins Duturbance of ll>e ronrenlrsUon of *iie»r 
in the blood rsrelv is enrounttrr*! in pnlholojic licpjlK' 
or I iliarj con lilions and wben it »* wicountcred it 
»I>t>c<ir» duclly as H>po».bccmia in chronic hepatic 

<1 V^llC 

TIte htcr ftt-cncs? pht-r as tmpctrtsrtl pari la lie 
nwlabol sni of proteins incliihiig dearniniration of 
•niiiio amU and formation of urea dcslniclion of tine 
ail 1 pro<tue()OH and stomp* of body proteins nwitite- 
nai er of seriim protein* an t formation of prolhroml m 
nece»vir\ in coapifatKin of the filootf Purtfiermorc the 
Ever U important in the mclabol sm and »lorsffe of 
fat* Detox Tication ij another important function of 


the Iirer but concemuic lU exact mi'clmiiiMn little is 
kiovi’n The liver is rcvpon«dle for the clxliofatinn of 
I lie wits and cjcreles tbem in the hilc 

Tile liver has remarkable rcRcieralivc po«-er Mxnn 
and Fi^Mllu•k removed ns much ns TO per cent of the 
total oeigit yrl m a fen necks ibc tr)mmine bcpalit 
tissiic find Brown nearly to the normal total nmounl 
Rifiary ofislruclion and cirri ocix net to deprex* thi* 
reBcncratixe power xel allhoiich hepalic fiinrlions am 
iminired selectixeli ns slown bv Imls mclalmlxfn of 
cntbofiyilmfev mid irolcin ranains normal for some 
time 

Tlicrc are nnn> known fact* wl irh in licate that live 
gnlltdalder is of pfixxiofopc si)mficnTire yet bj no 
menns of ax great importnnre as tl e liver Th- gall 
1 1 1 Ider stores and ronecntmlcs I ile thus correHting 
the secretAn BrUiitics of tlie liter uilb those of (he 



fx*. ill— Tie. U«-l Ixx wwl v's.lvtJ.w’,’*,*.’* I l\wy 

ducts sliowinc n rmi'ieiil anamnly of llie blmvd ves- 
sels in wlicfi Ihe nglt boiMch of ihe hepalic artery 
cmxsc* in front of tl c common hcpnlir bil *rv duel 

gartro nteslinaj Irarl I,oss of ibe gall! la J W i» mm- 
pcnf<atr<l for b\ dilatation of the ritrahcpalic I ile 
1 lets The rvtaxttion of the sphincter an I ll e empty 
inj* of tie ^ftllbladdet hate been sliown to I,e cl'sely 
as-xocialed with the inp-slion of food The pillbla Her 
empties by contractifre of ils intnosic muscnlalare 
and III* wmtrai’tiem and emptying axe eouinlenl with 
(lie pnwl iclion from the tlurvlensl mursna of a true 
lormone rJiolerv*lol.jni» 

hor measunriR hepatic funelmn tnanv tests hue licrn 
devised Tie van den flersh test is valuahle for aserr 
laininB tie amount of serum I frubm retainnl in tlie 
tiond stream ao'l al*o for distinpnd inR the olxtruo. 
live and the liepatopfioHS jatinrhm in which Ihe rca/^ 
tion w dirccl fmin Uie Itemobtie type of Jauadire 
wlneh pve* an iwfirect reaction The <!ye relentMn 
test of Itownlrec an I Rc>»mthiJ. Ihe msc-l»nif»l lest 
of Delprat, the hippnne am! test Oe gaUetrise loire* 
anee test ami the iletermmation of Uie quantily of 
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serum pliosphaUse plasma cholesterol and choksterol 
esters and of total serum protein are tests of hepatic 
function uliicli mav be of \alue iii the differential 
diagnosis of complicating hepatic disease or jaundice 
and in determining surgical risks and prcoperatice and 
poslopcratiie tJierapy VTien there is a prolonged pto- 
tlirombm clotting lime failure to respond to vitamin 
K denotes impairment of liver functiori Medical and 
surgical treatment of disease of the bdiary tract inl! 
adiance with and in proportion to further improve- 
ments in in^estigatne diagnostic methods 

On the basis of the lan den llergli reaction McNee 
made a clinical dassi£mUon of jaundice I Obstructive 
jaundice caused by occlusion of the biLary tract by 
calculus a stricture or neoplasm Tbe van den Bergh 
reaction is alviajs direct 2 Intrabepaljc toxic or in 
fectious jaundice dependent on actual damage to par- 
enchimal bier tissue The san den Ilergh reaction is 
usually direct but may lie indirect or diphasic S Hem 
oljtie jaundice m nbcb the reaction is truly indirect 
since the bilirubin neier has passed through ibe 
hepatic cells to be reabsorbed h> the blood and limph 
as in the first two tvpes The test is of value because 
direct surgical treatment of the biliary lesion can be 
of value only in cases ol obstructive jauiullce 

In recent sears ad Iilioiial information in regard to 
the physiologic processes of the biliary tract lias been 
gamed through visualiaation of the common and he|^ 
atie ducts under the fluoroscope and by roentgeno- 
gra[ hic methods after injection of a non irritating 
opaque substance into these ducts 

Pathology —Mann and Bollman have emphasized 
the point that biochemical methods will not accurately 
indicate the amount of temporary or permanent hep- 
atic injuri caused by biLary stasis and infection Be- 
cause of tie close parallel to the Iirdronephrosu seen 
m the kidnei following ureteral obstruction the tern? 
hydroliepatosis has been applied to the condition 
found m the liver following protracted complete ob- 
struction of the bile ducts The ends of the ducts be- 
come clubbol and vancosed If infection >i not pres 
eiiU the picture is that of hvdrops of (he eiifire biliaiy 
system Microscopicalli the canaliculi are filled with 
bihari thrombi especially near the central hepatic 
>eins the hepatic parenchvroa is atrophic and the 
finer bile ducts at the penphery of the so-called "bej*- 
atic lobules are numerous and tortuous Fventuallv 
Uere is Icukncvtic infiltration along the ducts and the 
hepatic cells at the bases of the anni atrophr \ slow 
replacement bi fibrous tissue then takes place Hie 
ducts are at first filled with bile but as time goes on 
Ibis is replaced bi the coloricvs mucus denied Trora 
the epithcCal cells of the ducts These CflLi aI«o re- 
mo>e the bilc pigment causing the change in color 
FrentualK if the process is allowed to go on tbe stage 
of adi-anccd onho«is is reached and the liver >s 
markedly decreased in sire If however the presence 
of micro-organisms complicates the picture there is 
suppuratiie cholangeitis with multiple hepatic ab- 
scesses around Uie terminal biliary ducts The cstne 
system of ducts is filled with bile-staiiied pus the 
mucous membrane disappears learmg a shughing sub- 
mucosa and the walls and portal spaces nre inSitraled 
with polymorphonuclear leukocytes In the event the 
process becomes chronic, there is fibrosis of the walls 


of the ducts and later the entire portal spaces and 
lympbocstes infiltrate the submucosa. particuLirly 
aroimd the parietal sacculi Therefore, it must be re- 
membered that wth long-standing obalrucUve jauu 
fbcc there is diffuse organic injury which i-» the re- 
sult of the lack of normal hepatic fiiticlion In these 
cases surgical procedures aim at eslab'ishmg proper 
hilart drainage to enhance anatomic and physiologic 
regeneration in the liver as much as povsibk a com 
plele return to normal however cannot be exjiected 
Some investigators slate that 10 per cent of the nor 
Dial amount of healthy htpalic tissue may be ade- 
<|uate to carry on a normal function 

The changes in the liver and bile ducts which are 
so frenuentU observed in association with disease of 
■he gallbladder cm scarwiy be interpreted as merely 
inadenlal The peculiar appearance of the surface of 
the hter immcdiatelv adjoining an infected gillbladler 
or in conjunction with disease of the common b !e duct 
IS well known This condition is often loosely termed 
hipatitis However there is no uniformity of opinion 
as to the exact nature of the part which the condition 
mav play in the manifestations of disease elsewhere 
in the biliarv tract kllhough on the basis of the 
cliiucat history and the improved tests of 1 ipvtie func- 
tion, it IS possible to make a fairlv accurate estimate 
of Ute degree of hepatic injurv and the consequent 
disturbance of function there is still a (Tcat drtl la 
Im learned coiicerDiiig the cause and true extent of 
the changes (hat have taken place in the underlving 
hepatic tissue in the condiUon known as hepnlilis 
It i5 probable tlial chronic eholmgeitis forms the 
liasis of most rmcrnsmpically recogniaahic lesions of 
the fiver associated with infectiOD in tie gallbtadler 
with or without obslruelivc Inions of the comtnoo lile 
duct However the condition appears in a large num- 
ler of different forms and under a vanely of etreum 
stances Cholangeitis is on inflammatory proress oc- 
curring in and around the walls of the mlrahcpalie 
and extraiiepatic bile ducts varving from a simple 
scar of the lining epithehuni to marked hmphocvtic 
and polymorphonuclear leukocytic infillrotion of the 
connectne tissue of tlic entire portal spaces AvvowatTA 
nitli this condition is proliferation of fibrous tissue 
that leads to tremendous thickening of the walls of 
the ducts The description must be modifixl by the 
statoment that although in most case* the ihsnsT* 
are confined to the bile ducts proiier such chan'es mav 
extend to the inlcrrellular biliary cnnahculi and mav 
there produce the condition knoviii as biliary cirri o‘'« 
\Uhougb the usual ronreption of cholangeitis is lluil 
it IS the result of obstruction of the common bi'c 
duct with ascending Ivmphatic infection of tie wall' 
of tbe duct an I portal spaces or that it is the rwidt 
of ascending infection of the stagnant bih »t slmuld 
be recoguixeil that cholangeitis mav occur as a hemat 
ogenoux infection through the jiorlal vein or 
artery or by direct extension from a d seased gallhlad W 
liirou^i Ivmphatic structure* to the hver In I r 
genesis of these con lilions the element of intcctioa s 
more significant llian the presence of obstrurtK'n 
allbougli obstruction and retention of bile undou 
edfy hasten and inlensifv the process once infec o 
IS established they do not by tliemselve* P"" 
clrlangrilis except after long perioiL Cbolanavi i* 
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titis maj be arbilranlv duided according to 
the degree of se%erit> of the infection into 
the following classification catarrhal Mip 
puratne or gangrenous Howe%er a clear 
cut distinction such as is indicated b\ the 
classification is frequenth impossible be 
cau«e of the fact that these pathologic stages 
are blended The se^erit% of an attack may 
be entireh without relationship to the path 
ologic picture presented b\ the gallbladder 
when It is examined grossly or microscopic 
allj In the mildest forms there maj be no 
visible change in the gallbladder be\ond a 
little swelling of the mucosa that on micro 
scopic examination reaeals a ljmphoc\lic 
and leukocjlic infiltration of ^a^Mng de 
grees Later this extends throughout the 
walls which become edematous <«jft and 
congested The scro«a exhibits a network of 
engorged \essels rapidlj loses its smooth 
sheen becomes dull and granular and read 
1I3 adheres to surrounding structures The 
mucous membrane is congested is co\ercd 
with stickj mucus and ma^ exhibit here and 
there little ulcerations of the surface Out 
pouring of a serous fibrinous or bloodv ex 
udale alters the normal golden brown bile 
and renders the gallbladder tense and dis 
tended If the process progresses further the 
contents are replaced b^ frank pus Suppur 
alise choltc\ stills has occasionalU been rc 
ferred to as acute cmp\ema but the term 
empjema is more commonU used to de- 
scribe the «Iow accumulations of pus in an 
old chronicallj infected gallbladder a 
change a«<«cialcd with few sxmploms Fin 
alU the mucous membrane becomes shagg;^ 
and necrotic and in places is shed entireh 
leaving granulating areas or dark red green 
ish or blackened patches of gangrene pene 
Iratmg to the sero«al surface Areas of im 
pending perforation arc more commonly 
found near the fundus and are associated 
with the pressure of stones or other factors 
interfering with the nutrition of the walls In 
the most severe cases particularh ifthccvs 
tic arterj is occluded gangrene of the entire 
w all ensues and perforation almost cer 
tainl} follows The natural course of acute 
cholcc\slitis IS subsidence without perfora 
tion leaving the gallbladder adherent to ad 
jacent viscera or to the omentum but with 
chronic infection pcrmanentlv established m 
the walls Occasionallv impaction of a «tone 


m Iht cjstic duct is followed b^ absorption 
of the inflammatorv product and hj drops of 
the vesicle Acute catarrhal or suppurative 
cholecvstitis mav be followetl bv chronic 
empjema Fistulas of all tvpcs maj result 
from perforation into near bv viscera or 
rupture maj take place into the liver with 
the formation of an abscess cavity contain 
mg stones 

The kind and scverilv of the svmptoms 
exhibited bv the patient depend to a great 
extent on the degree of pcricliolctvstitis 
present and on the degree of inflammation 
present in the rest of the biliarv tract and 
pancreas 

Localization of the process is almost the 
rule even following perforation The inci 
denee of general peritonitis is low \bsccss 
in the In cr rarclj occurs ev en in suppurative 
conditions of the gallbladder except when it 
actuflUj perforates into the hepatic tissue 
pylephlebitis with multiple abscesses is al 
most unknown On the other hand general 
izcd non suppurative infection of the liver 
or acute hepatitis is frequenllv seen The 
In er is swollen and edematous and on micro 
scopic examination reveals diffuse lympho 
cvlic and polvmorphonuclcar leiikocvlic in 
filtration of the portal spaces It is possible 
that the disease mav be priraarv in the liver 
and secondarv m the gallbladder ^^^len the 
contents of the gallbladder are purulent or 
the organ has become gangrenous it is un 
usual to finil much infection in the pancreas 
UTien this exists it mav manifest itself ns 
an apparcnllv as\ mptomatic cedargement 
and hardening of the head of tlie gland in 
association with an\ degree of cholecvstitis 
or It mav occur as frank pancreatic necrosis 
If pancreatitis is verv marked or acute the 
patient will experience a much more severe 
pain which is usuallv in the same situation 
as the pain in most cases of cho!ccj«titis 
this pain mav tend to localize deep m the 
epigastrium and to be projected through to 
the back hat necrosis about tin. pancreas 
maj be found to a varving degree in these 
cases 

Symptomatologj — The symptoms m 
cases of acute cliolccvstilis are fairly we 
determined bj the pnstnee or ah cnce of a 
stone obstructing the cjstic duct In 
simple unobstnictive Ij^ie that frequen i 
passes unrecognized as acute l^dIge^tlon or 
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acute biljousness titc onset )s grnduil and 
Is ushered zn bj tninor s%nip{oms such is 
nausei loss of appetite a slnsenng altnclv 
and slight fc'cr follon'cd bj indefinite aching 
pains m the epigastrium and right upper 
qiiidrnnt of the abdomen Definite lender 
ness and rigi lity of the right rectus mu«clc 
in the upper abdominal quadrant can be 
dcmonslratcd and the pain slowK becomes 
more apparent but nrcU requires moridiino 
for relief Ocrasionalh it rises to the staentj 
of colic if the infhmmators ''Mcllmg of the 
rmico'a is sufficient to occlude the cxstic 
duct ^^ltll few extcplions such attacks sub 
side under medical (rcalmcnt 
Acute obslriicti\c choices <titis is cliarac 
terired b\ a sudden attack of Ijpical biltar\ 
colic which results from the passage of a 
stone down the cjslic duct or its impaction 
in the neck of tin gallbladder Instead of 
pasMiig off withm a short time the colic 
changes to acute slabbing cpij^astric agonj 
which IS localized m the nglit sulco«tal re- 
gion and IS accentualeil b^ fho diglitcst 
movement of the dnphri^m "Marked rigid 
itj of the right rectus muscle and a slowlv 
increasing area of tenderness over the gall 
bladder indicate the spread of paicliolccvs 
tills and unoUement of the peritoneum m 
the mflammalorj process Vomiting and 
constipation arc almost constant aceompani 
menls Chills may be severe but the temper 
atiirq rarcK rises above 101* to ini'* 1 The 
pulse is not diagnostic and the rate is us 
uifij proportion'll to the 'imoutit o! fever 
present I>cukoc\losis of moderate degree 
mav accornpati} the condition although in 
more than 50 per cent of cases the Icukocj le 
count will not be greater than 10 000 Jaiin 
d cc in uncomplicated cases is not common 
and usuallj indicates involvement of the 
ducts when it does occur This point is not 
generallj appreciated but is of the greatest 
imporHiicL A. palj able mass in the right up 
per al dominal quadrant is present in about 
“O per cent of cases In a series of 508 cases 
studied b\ Judd and Phillips 484 patients 
had cholelithiasis and 43 had choledocho 
hthiasis 

A conscjentious penisal of the past history 
maj be a great aid in establishing a diag 
nosis of acute choloc\ Stic disease in a casein 
^hich there arc definite pathologic changes 
in the upper portion of the abdomen If 


there has been a history of tvphoid fever or 
repeateil attacks of colic of the type nssoci 
aled with gallstones it is reasonable to as 
sumc that the gallbladder is verj Iikelv the 
scat of tlic trouble However one must di® 
tiiiguish acute disease of the gallbladder 
from perforated peptic ulcer acute intestinal 
obstruction acute appendicitis palholonic 
changes in and adjacent to the right kidnev 
icule infection m the right lobe of the liver 
am! even coronnrj disease 

Treatment — In the treatment of acute 
eholcovstic disease there are two very defi 
nile trends of thought It is conceded that m 
manv acute ibdommal conditions it is safer 
to operate when the acute sjmploms have 
abiicd rail cr than when the attack is at its 
height Some vers competent surgeons sub 
senhc to this view m dealing with acute 
cholecjslic disease 

There are so manv variable factors m 
volved in a consideration of acute cholecj’s 
titis that it often i* difiicull to tell not onl> 
the lime of onset of the acute attack but 
also Iht duration of the acute phase One of 
the most interesting features in the study of 
disease of the gallbladder is the jnabilit\ fre 
quen(l> to correlate the pathologic fincfings 
with evidence obtained by carcKil clinical 
examination of the patient It is well known 
tl at after the acute clinical signs in the 
right upper abdominal quadrant have sub 
sided and when the pulse rate and tempera 
lure have returned to normal the gross and 
histologic picture maj remain tint of acute 
choiccjslitis If earlv operation is inter 
preted as operation performed within a few 
hours after the onset of the acute attack as 
iKarfv as the time of onset can be deter 
mined it will be noted that the tendenev is 
more toward earlj siiigical intervention 
Two reasons have been advanced in support 
of earlv operation (1) Operative prootdim 
IS facilitated if the operation takes place be 
fore marked cv idcnces of ptricholecv stic an I 
pencholtdoclnl inflammation have devel 
oped and (2) bv earlv operation a pos«H 
diagnostic error whereby an acute mfljn 
matory process in the appendix might J/e a/ 
lowed to progress owing to the imprc^on 
that the acute mflammatorj process Waj 
the gallbladder is obviated 

In a case of this tjpe the surgeoa fu 
quenth does not have the opporluijjf. 
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observe the patient until manv hours or 
e%en da\s ha%e elapsed after the onset of 
the di«ca«e Under <!iich circumstances the 
most satisfacton policj m most instances 
has been to allon the acute process to sub 
side for three or four dais nith the patient 
under careful ob'^erialion and during this 
time to pai particular attention to the pa 
tient s local and febnk reactions and to the 
degree of infection as suggested bj repeated 
Icukocite counts the Schilling count and 
the sedimentation rate of en throes tes The 
last named phenomenon has been found to 
be of great lalue because after all other 
signs and snnptoms haie disappeared an 
delated sedimentation rate of eri tliroci les 
mav continue for some time to indicate per 
sistence of the inflammatory process 

Operations for acute cholecjalilis mai be 
exceedinglv difficult because of the exist 
cnee of such complications as perforation of 
the gallbladder the formation of an ab cess 
or adhesions or the establishment of a 6-«tula 
between adjacent iiscera When the duo 
denum becomes adherent to the gallbladder 
or the cistic duel and parlicularli when a 
cholecistoduodcnal flstula results the op 
eration mav be extremeli tedious Difficult! 
IS commonlv encountered m separating and 
in closing the duodenum «alisfaclonh In 
the cicnt that an external duodenal flstula 
does form a rather serious postoperatiic 
complication is presented If the fistula is 
small it may close spontaneous!! A large 
one IS usually so long in healing and so de 
bilitating that operatne intcr\enlion be 
comes ad! isable e\ en though the risk is ex 
ccedinglv great 

If acute cholecastitis is associated with 
biliar! cirrhosis and jaundice the gallblad 
dcr Is usually small and in some instances 
its function uill be complete!! or almost 
completelv destro\ed ostensiblv the infiara 
mation m the M'cus itself is then of second 
ar! importance to that m the ducts and 
other hepatic tissues The serious import of 
jaundice is well known \n effort should be 
made to decrease the jaundice before op- 
erating The aim of the surgical procedure 
should be to reestablish the biliars intes 
tinal continuil! b! the quickest and safest 
method If stones are remo\ ed and drainage 
is established the gallbladder mav be left 
for a subsequent operation although manv 


timoa the risk is no greater if choice! stec 
tom! IS performed at once and a secondar! 
operation is a!oided Should there be diffuse 
inflammator! enlargement of the pancreas 
(pancreatitis) avithout obaious fat necrosij 
the best plan is to rcmo!e the gallbladder 
if this can be accomplished satisfactonU 
and establish drainage of the common bilo 
duct bv the use of a T tube "Nlany limes it 
IS difficult to determine whether the lesion 
in the pancreas is inflammator! or malig 
nanl If there is any reason to suspect that 
there is a malignant condition m the head ol 
the pancreas choice! sloslom! should be 
performed or the gallbladder should be 
anastomosed to the stomach or duodenum 
Although pancreatitis sub ides more readili 
after removal of the gallbladder neverlhc 
less biharv drainage will be efficacious if the 
lesion pro! es to be benign Should it be mal 
ignanl further palliative relief wall be oh 
tamable in some instances for the pre«ma 
tion of the eollbladder in sttu will then per 
mit the performance of a choltcv»toga5tro 
tomy for diversion of the biliarv secretions 
into the gaslromtcslinal tract With as«oci 
ated fat necrosis the situation is serious but 
m man! instances choleovstostomv and 
drainage of tht pancreatic region have been 
helpful In eases of extensive involvement of 
the pancreas anv intervention should be 
confine<] to the relief of tension in the pan 
crealic tissues 

The consensus is that an acutelv inflamed 
gallbladder should be removed if the proce 
dure does not impo c an unwarranted ri«k 
One IS confronted witb an occasional ca c 
however in which institution of drainace 
seems advisable because the galll ladder i 
badlv diseased and there is a great inflam 
matorv reaction along the cvstic and the 
common bile ducts or because the patient is 
a poor ri«k owing to age or illness The de- 
cision to remove or to drain an acutelv m 
flamed gallbladder rests on manv factoR. in 
the individual ea<e and an nrbitnrv rule of 
conduct cannot and should not he formu 
lated 

CHRONIC CIIOLEC'l STITIS 

Eiactlv what constiliilcs clironic cholc- 
cvstic di ease is in manv instanct* a verv 
dchitable point Obvion'K if calculi are 
present or if the wall of the gallbladder i» 
grosslv affected there can be little doubt re- 
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garding-the process but there are minv oc manj instances the characteristics of more 
cisions when there is only a slight \*ination than a single t\pc ma\ be obsersed In i 
m the gross appearance of the gallbladder cla Mfication that seems to be of someprac 
and when the clinical picture is certainly lica! significance the following arc rccog 
inclicati'C of disease of the gallbladder out nired (1) cliromc cIio!cc\stic disease due 
of all proportion to the appearance of the to mfcction (true chronic cholec^stltls) (2) 
organ itself Most of these cases will rexcal chronic metabolic cholecxstic disease (tlio 
some chronic change of tissue in the wall of leslcro<is of the gallbladder) and (J) elm 
the gallbladder dettctable b\ careful micro ical cholecystic diseisc without obxious 
scopic examination llowexcr these changes pathologic change m the gallbladder 
still max not ippear adequate to explain Infection max reach the gallbladder in 
the clinical syndrome and it is m these \arious manners (1) Bacteria excreted bx 
cases that cholecxstcctomx max gixc re the liver may be earned in the bile to the 

markably good or poor results xxithout any gallbladder b\ means of the hepatic and 
cleir explanation as to whx the patient was cystic ducts (9) infection max ascend from 
or xxas not benefited bx the procedure In the duodenum b\ wax of the common bilt 



Fig 591— Large s nootl ^alled gillbladJfr (lyMs) tie adjas. K IcjwU I sue is normal in aj peamnee 

llose cases m which the patient is reltcxcd duct (3) infection max take place b\ direct 
It is assumed that Oiolccxstectomx effected extension of contiguous mflamtnalorx pro 
some change m the rest of the bdiarx tract ccsse-. from some nd;accnt organ such ns tlie 
In those cases in xvhich the patient is not re- duodenum or colon and (4) Ixmphatic 
hexed It IS probable that there is a loxx grade structures and the blood stream max act as 
chrome infection throughout the entire bil coiixcxors of the bacteria Tor a long lime 
mx tree and hxerxxhich was not affected bx it xxas thought that infection ongmaled 

remoxal of one small link m the chain The from organisms in the bile It is non almost 

gallbladder may be almost coniplclcK de unixcrsdlx bclicxed that infection is usuallx 
slroxed bx disease and xct produce few if liemalogcnous The work of Ko cnoxx sug 
anx sxmploms On the other hand a very gests that tcrlnm organisms clucflx slroplo- 
slight change in the tissues of the gallblad cocci liaxc a selective affinitx for the pall 

der max lie accompanied bx* xcry pro bladder and tint thex max come from anx 

nounced sxmploms chronic focus of infection m the teeth ton 

Three xxtll defined types of chronic cholc siE or prostate gland In this connection it 
cxstie disease are recognizable although hi is well to remember that xxhen once Ihi pall 
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Fc 39)— Th rk -nalM fibrous pillbla<1d«r with wdence of alhesion to abdomiml M««rB (exlrnsne drone 
doleojsl Us) Tie 1 ler appears normal 



Fig 596 —Marked degree of hepaUlis of the nght lobe The gallbladder w small 

hliddcr IS infected it m turn im\ become n e\cr it is often impossitile to rtcover oresn 
focus Thus remoail of an infected gall isms from the gallbladder in 'vhich *'*^^’* 
bladder maj be followed bs subsidence of definite histologic evidence of • ' j 

sjmploms of arthritis and neuritis How Positnc cultures arc more often main 
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from the wall of the gallbladder than from 
the stones or bile therein The bile 
positnc results m about 7 per cent, stonw 
m 10 per cent and the wall of the gillWad 


[Itr in 49 per cent of eases A L « ^b- 
lainctl positive cultures from the pallblad* 
der in 86 per cent of n senes erf eases of 
thronic cholccvstitis The invading organ 
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nm in mo«(l mslmces is Ihe «ilrcplococcus 
l)iit IhL colon bncillus tjplioid bicillus 
Ich s Incillus and others hi\c hetn found 
In fact it IS probnlile lint in most tists not 
onK the «nll of the gallbHildor is mxoKciI 
but also the li\cr the bile duels and fre- 
qiicnlh the pancreas 
The pathologic picture of chronic infcc 
tious cliolccxslic disease \anes xnthm xxidt 
limits depending on the duration and xirii 
Itnce of the mftclion t!ic prisenct or nb 
sciice of stones and xxhclher or not the c\s 
tie duct remains patent (Figs 504 to 598) 
In most instances it is probable tint the in 
fcclious process is more or less chronic and 
of low grade from the onset In some cases 
the sequelae of acute inflammation will be 
present Acute exacerbations of infection oc 
cur in chromcallx infected gallbladders es 
pecialh if the cjstic duct becomes ob 
stniclcd The first noticeable change is 
thickening of the wall of the gallbladder and 
in abundance of filirous tissue elisplatemcnl 
The mueo«a max be hxpcrlrophic atrophic 
ulccraleel or complelelx dcslroxed There 
ma> be cxtcnsixe lufiUrntion of the remain 
mg eoats of the "all witli round cells and 
an nbiindance of fibrous tissue The serosa 
loses Its glossx appearance an<l frce(ucntlx 
becomes ndhircnt to surrounding structures 
'Ihc Ixmpli noelcs along the ex site and com 
mon bile ducts art nsiialh enlarged In 
main instances gallstones arc found within 
the lumen of tlu gallbladiler AUhnugh it is 
prolmbh that mfectioii is the most lonstnnl 
primarx factor in the production of gall 
stoucs tliere are undoiibtcdlx ca es in xxhich 
stones prectilc infe'clioii and thectiologx of 
the cholelithiasis niti«t be explained on the 
basis of an altered metnlmlism If the cx«lic 
duct becomes obstructed because of infi*c 
lion or because of impiction of a stone fix- 
elrops of the gnllblailder often result^ and 
the xiscus max reach an enormous <i7t In 
such instances Ihc conlinl is usiiallx a char 
colorless mucus but cmpxcma is not an un 
common occurrence Perforation is more 
I'ommon in a gallbladder that is inxolxed in 
an aeult infectious process than in one iit 
which the infection is of the chmnic Ixpe 
Ifowexer xthen perforation docs occur with 
the latter it is iisuallx into an adherent 
omentum or some xisctis such ns the duo 
denum colon lixcr or stomach 


Chronic rneln)>ohc elislurbancts arc llic 
basis of another Ixpc of cholecxstic di«cist 
Ireqtieiitlx signs of inflamm ilioii art ab 
sent from a gallbladder tiint contains slnm* 
of pure cliolesltrol nllliough the patient 
presents all the tharactcrislic sxmiploms of 
cholecxstic disease A causitjxe factor m the 
formation of the stones appirenth is di 
tiirbance in the metabolism of cliolc tin>l 
the exact nature of which is not completclx 
understood although cliolesternsis of (he 
galHdadder seems to plaj a part In man' 
rcxitxxi are reported clinical cures following 
romoxal of giillblndders of the striwlorrx 
txpe xxilhout stones Ihis would seem to in 
dtcatt that remox al of this one link from tin 
chain of disturbed metabolism of choh sterol 
stojis the process and allows a return to nor 
mal 

To admit that clinical cholecxstic di ca«e 
exists without obxioiis pathologic chingc m 
the gallbhulder prohablv is a confession of 
lack of knowlcdte concerning tlie iinderlx 
mg ilisturbcd plixsiologic proics es of the 
luharx tract Tlicrc is an occasional case 
howexcr that pre ents just such a prolhm 
If the gallbladder is not rcmo'^id sxmptoms 
will continue if cliolecxstcctomx is per 
formed the semiiloms often will he rilicxtal 
Frcqucntlx ihtic arc n few small anas of 
cellular infiltration to supjiort the diagnosis 
but tins does not settle the quo lion lur 
ther inxestigation no doubt will throw li»hl 
on this group of case's ami max 'how tlal 
the pnmarx trouble is hepatitis and oht I 
niigeilis in which the galJliIiddir is jilixmc 
oiilx n part At jirescnt the deci ion for or 
against rcmoxnl of the gallbladehr must de- 
pt ml on n careful scrutiny of the ilirm d hi‘ 
tore Thus from n practical stnndj>oinl lu 
cases of this txpe the clmitid hi<tnrx i* tf 
greater imjiorlance thin the roeiifpcnnlogtc 
data or the gro s pilhologic picture al th' 
time of opening the abdomen Pre'<cnl 'Ur 
gical protedurt-s must be based on ihi^c 
practical eonsiiifritions 

Sxmptomatologx — flic sxniptnin« of 
chronic cliolccxsiic di east max xarx within 
xxidc limits dcpimling on the «cxerit' of the 
condition and the sensill'ilx of the in h'i » 
ual patient Manx gall tones apj arcntl' do 
not proiliice sxmptoms us tlux oflin 
discoxtrctl during the general <*aniuialJ>n 
of patients xxho consider thinis I't* 
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f(clh ^^ell and they are found frequentK at 
nccropsN of 'subjects who had no complaints 
refenblc to the Ijjlnrv tnct \t the other 
extreme are patient*; with most sc\orc bil 
nr\ cohe who nrc found at operation to 
ha\c a minmnim of pathologic change in the 
gallbladder 

The most characteristic sjmplom of 
chronic cholccjstic disease is recurrence of 
attacks of biJiarv cohe This samplom 
when tspieal is pathognomonic of disease 
of the biliars tract The pain characteristic 
alh begins more or less suddenU m the epi 
gaslrium or right upper qindrant of the ab 
donien and is projected around the right 
costal border to the right subbcapiilar re 
gion It is most severe and often requires 
repeated injections of morphine for relief At 
the onset the patient frequentK is nause- 
ated and vomits There is a picture of ex 
Ireme distress which without a doubt estab 
hshes the fact that there is intense pain The 
pain inav cease ns suddenlv as it began after 
a fen minutcii or hours but the usual sequel 
IS marked residual soreness in the region of 
the gallbladder for several davs The colic 
max or max not be recurrent and during 
the mterxal there max bo entire freedom 
from all sxmploms The temperature usuallx 
remains normal or subnormal during the 
piroxxsin and the pulse is accelerated 
Most patients with chronic disease of the 
gallbladder xvill haxe at least one attack of 
biliarv colic during the course of the disease 
'Manx patients characterize their distress as 
a dull aching soreness under the right costal 
border xvhich is made xvorse bv jolting or 
jamng or by eating a full meal In some 
cases the sensation is merely a feeling of 
fullness 

Digestixe disturbances of one sort or nn 
oilier arc present in most cases of dironic 
disease of the gallbladder Epigastric full 
ness after meals with bloating and gaseous 
eructations is extremeU common and maxr 
he the most troublesome feature of the dis 
ease Certain patients will not tolerate fried 
or greasv foods and others coarse vege 
tables but mans find that mere overloading 
of the stomach with any txpe of food seems 
to Cause distress and mij precipitate an at 
tack of colic 

J lundicc IS not a common acconipani 
ment of chrome cholecystic disease if the 


gallbladder alone is infected However a 
lai^c stone m the neck of the gallbladder 
may occlude the common bile duct bv pres 
sure There mav also be transient jaundice 
which IS the result of associited hepatitis or 
cholangcitis this jaundice leaves as the at 
tacks subside 

There max be little besides the informa 
tion contained m the history on which to 
make a dngno«is of chronic choJccxslic dis 
ease if the patient is seen sometime after 
the cofic has subsided As a rule however 
on careful palpation m the right upper 
quadrant of the abdomen there will be 
some tenderness to pressure as the margin 
of the hxer moves down on deep inspiration 
Otcaaionally if tJ e gallbladder is extremtlv 
large owing to chronic obstruction of the 
cvslic duct it can be felt as a rounded mass 
moving up and down freelx with the liver 
during respirations If the patient is seen 
during or immcdiatelx following an attack 
of colic there will be marked tenderness in 
the region of the gallbladder vritli rigidity of 
the ovcrlving abdominal muscles 

A carcfulK taken clinical history is most 
imiiortaDt in the diagnosis of chronic disease 
of the gallbladder If one or more of the 
foregoing symptoms have been elicited sus 
picion should be aroused In the event one 
IS not able to make a definite diagnosis the 
decision ns to whether or not the condition 
requires surgical intervention is the para 
mount issue 

Cholccystogmipky may prove an nival 
liable aid to a just decision if due consulera 
lion IS given to the other available data in 
eluding the history Cholecystography is 
primarily a method of depicting a test of the 
concentrating ability of the gallbladder The 
interpretation rests on the determination of 
the amount of variation from the normal 
dcnsitx of the cystic shadow Positive data 
regarding the degree of remaining function 
m the gallbladder are reliable m as high as 
97 per cent of the cases however with nor 
malK functioning gallbladders the chance 
of error is about 10 per cent It is important 
to stress the point that cho'cev «lography 
should not be relied on without clinical data 
to affirm or denv the presence of tbscaee of 
the gallbladder Cholecvstographic findings 
max be of assistance in cases in wlncli for 
one reason or another diagnosis has been 
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TIIK I IM U WDlJlI^IVin SlSTEAf 


ol)>curc<l bill nil llic c\!(ltnce «-lioHkl be 
ntishnl concurrenlh m mnbing llie finni do 
cision Of c-ourac «licn pnlbtones are mmiiI 
iztd the diapno«i<; is made but the iiossi 
bibt\ of fhiir prc«cncc in spile of nepalne 
cholcceslognphic findings mikes it impen 
ti\o nc\cr lo lo«e sight of the ficl tint the 
essciitnl iwinl in the dngno'^is mi\ lie i 
tspicil hislors alone 

Treatment — ^/Vcconling to the present 
conception of chronic choices «lic di«<i«c 
some change in Ihc nil! of the giHbliddtr 
represents the -eil of the trouble The onij 
nn\ in whicli lotridicilt the primirs ficlor 
IS lo remost tlu orgnn There ire numerous 
records iiuhcaling tint choices slostomi Ins 
piMn |>ermincnt relief ind occisionilU in 
chronic choices stic discise it mis lie tndi 
ciUiJ v\ilh thi idei Ihit il 'mU liter be fo! 
lowwl In tbolecssttcloms but nhtn all 
things arc consuhred choices stcctonn is 
much more sitisfictorj rurlhcrniore 
chronic choI(c%stic <liseisc in ilmost ill 
ciscs IS issinliilh a surgical problem and 
most ctrlamh so if slonos arc present The 
ri«k of opcrilion enrh in the toursc of the 
distise IS Ion and the dhislroiis sef)iic1ac 
of ohslriictixc jiundice utd titnisiac licpi 
(ills jiisih Mtidieitc the opinion that eirU 
surgical inlrracntion i« safest and wisest 

LsiniK tilt presence of slonos in the pall 
bladder issulTioicnt to justify surgical explora 
tion tetii if tilt patiint dots not complain 
of saniploiii' rcfembic to the gallbladder 
It Is obMom tint factors in the indmduil 
cast will innucnce the surgeon’s conduct 
m this millir IrtqiicnlU, aaraing degrees 
of inflamnntora change mat he obscr\c<l 
in till liter and the pincreis m n«ocii 
lion with “sMiiptoinlcss gallstone- To re 
move the gallbliddcr in sucli i case mat 
lend lo protect the pitienl agiin I the pro 
gre- ion of the relitctl di ta-i and igiiiisl 
th( [Hk- ibiblt of «iib ei|ucnl niich iiiieil oh 
slriiciion of the ctstic or tht common bib 
duct b\ a calculus 

The rtmotal of the gillbladdcr i- contra 
indicaltil in certain casts nii<l ilninige is 
subslilutcil Tlu condition under tthicli 
cholectstostonn is prifcmblc imt Ih sum 
mirizid ns follotr- (1) m tht prt-tiui of 
local tichnicil ilifTicullu's sutli i- oUsitt 
which miki It innKi-sible to i lentift im 
IKirtant structures (2) if llu guuril condi 


lion of the patient is «tich that eholectstec- 
tomt would b( hiz^irdous ("t) in some 
acute conditions of the pallliliddcr and liter 
(4) in the presence of obslnictitc Itsions of 
the common bile duct when relief from jatin 
dice IS the paramount issue nml (5) when 
lilt character of obstruction of the common 
bile duct IS such that cholectslogaslrodomt 
ma> need lo be performed later 
01011 * 0 % sloslomt which is carried out l>c 
cau-e of inflaniinatort disease ofTir- some 
chance of cure in it«elf In one sliidt it was 
found that approximately a fourth of the 
patients who had undergone cholc<t«to- 
tom\ had persi tmg set ere s\mptoni> 
(nl>out 50 per cent of these lalir subinilltal 
to choiccy -tcctoma ) a fourth had some mil I 
stmptoms and tlu remaiiimg half liad no 
distress referable to the bibarv tract 

Otcasionalh choices -tolomc is per 
formed although the procedure is u«uallv 
for from satisfactory and has a tery hmilial 
fichl in surgert The madtisabildt of re 
moving stones and Icating tlic gillhladd r 
is evident vrhen ont considers tlie probahil 
ilv that the infection i<> in the wall of tin 
gallbladder Iiirtbermore suturing tlu pall 
bladder without draining it is a mori Inz 
ardous ami ccrtaiiilv a less efficaeimis i ro 
cedure for prolongcil drainage iniglil at 
least be «ome a»l in clearing up the mflam 
mitorv process The thesis therefore that if 
the galihhdilcr can be s-ised it will resume 
its normal function i> not well founded ami 
cirtainiv clinical cxiierience indicalis that 
m most ti-is cliolecvsteclomv !■> the proci 
dun of choice 

CHOLFDOCHOr ITHItSIS 
riu svmptoms an mg from «loii<- in Ih' 
common hili or hepilic ducts arc tho e m 
dicative of cholccvslic di case phu th< 
addcil factor of jaundice It is of coiir c l>o 
siblc to liave stono in the ducts will * 
smug jaiindue and if svmptoms tkcrsMt 
following I Ivpical nttick of acute hilmrv 
colic di'lurhanci m thi ducts should 1 j<- 
pe*ct«l Tht presence of jaunditc di pen 
wlutlur the cnkiihm pa< es throivh the am 
pidla into the duodenum or In-comcs f rmb 
impicted in llu aniitiilla and acts as a 1 an 
valve at the lower tiul of the 1 il«- duct at 
tinirv btcoming dislodged and floating fll"^ d 
in llu blit sircam If oh tniction i< r-^ni 



ciioit:c\stitis and vssociated diseases 


plele the 'serum t)iUrubm become fi\cd 
at from 90 to 10 mp per hundred cubic cen 
tiraeter of blood L<;u'ilh if impaction k 
not con«tnnl the jaundice fluctuates for at 
Imu-s it IS possible to ha\e au ample flow of 
1 lie riuctmtuig jaundice and the presence 
of pain arc the outstanding features that 
help to distinguish belnecn obstruction due 
to a calculus and that due to a neoplasm 
although It should he remembered that pain 
IS «on)i times an carJ\ and persistent accom 
panimcnl of neoplastic growth There are 
man' ca«es in nhich the cause of jaundice 
cannot be determined until an eaplor\tor\ 
operation is performed In either case if ob 
stniction IS of long duration the injiira lo 
Iht li'crwill be great and not mfrequenth 
tlic condition aaill be terminated b' an acute 
suppurati'c cholangeilis 
The selection of the optimal time for op 
(nlioii 111 the presence of a marked degree 
of hepatic injura u of paramount impor 
tance for it is a factor in reducing the stir 
j.ical mottalila Patients with obstruction of 
the bihara pas«ages of con«iderable dura 
tion do not stand operatne procedures well 
Those sMlh deep jaundice of «liort duration 
are better risks than tho«e "ho c jaundice 
IS kss marked but has been of longer dura 
tion An operation should not be underl iken 
when jaundice is fluctuating nor at a lime 
when hemorrhagic tendencies are incrca«mg 
If fcier is present it is "is.e to «ait a rca 
"onable tune for the acute infection to sub 

states can be rclic'cd to an appreciable dc 
gree b\ re»torali\e measures ^^^ltu tlealli 
occurs in these cases it is usualb from he 
patic and renal msufhcicnc\ 
rortumloh stones in the mlrahepatic 
ducts are not common llowc'cr this posM 
bilitj should be kept m mind cousidcring 
the recurrence of stones after operation on 
the gallbladder and ducts Calculi m the 
substance of the Iner arc rare Inlrahcpalic 
stones ma\ not be manifested b\ s\mptoms 
for 'ears but occasiomlK the outcome of 
such a condition is the de\elopmenl of a 
■venous «uppurati\e cholangeitis 
The hi lore of jaundice or its presence 
should make examination of the common 
bile duct imperative If much dilatation of 
the duct IS found it should be opened and 
explored with a probe and a scoop but it 


should be remembered that in the presence 
of a non functioning gallbladder the duct 
will be ^dilated Rcmo'al of (he gallbladder 
should be deferred until the lumen of the 
duct IS pro'cd to be sufficient for the \iscus 
ims lie utilized adiantagcoush for an ams 
tomosia lo the intestine to di\crt the flow of 
bilt T^ith deep jaundice pre'^ent it ma\ be 
safer to institute drainage of the gallbladder 
than to perform choices stectomv Supra 
duodenal choledocholomj is the best means 
of removing calculi from the common bile 
and hepatic ducts 

Preoperaiive and Postoperaiiic Treat 
ment — Ihe patient should be observed m 
the hospital for several dajs before opera 
tion Tin. three chief surgical complications 
to be kept in mmd are hemorrhage hepatic 
msufficicncv and renal msiifficiencv 

The best method of protecting the patient 
against bemorrhage during and after open 
tion is bv administration of vitamin K It 
has been well demonstrated that m patients 
who have obstructive jaundice from anv 
cause biliarj fistula or mild hepatic dam 
agv lliere mav develop a tendenev lo hem 
orrliage In most instances this tendenev 
can be corrected bv the proper admmistra 
tion iiUramuscuhrly, lutravenouslv or bv 
mouth of vitamin 1C m the form of svn 
thctic compound^ It is a wise jirecaution to 
give vitamin K for one or two davs prior lo 
anr tvpc of operation performed on the bil 
nrv tract regardless of whether or not tht 
V'vtvcw.t vs ia.uxidiced Of the svntUctic com 
pounds 1 to 2 mg dailv for one two or 
three davs administered bv mouth togetlier 
with JO lo 15 grams of animal bile salts 
seems to be an adequalt do«agc or 1 to 9 
nig administered bv the tntnm»«ciilar or 
Ihv intravenous route vvithoul bile salts is 
sufficient At times it maj be nccessarv to 
admini>ter vitamin K at the opcratiug tabic 
tspccnllv in cases of jaundice or hepatic in 
jurv if hcmorrlngic oozing begins The pa 
tient should rtccive vitamin K after surgical 
operation for at least four or five davs and 
the prothrombin clotting lime siiould be fol 
lowed carcfullv for at least another five 
davs \nv nsc iii the prothrombin clotting 
lime calls for further administration of vita 
mtn K 

Otcasionallv patients who from one cause 
or another have severt hepatic parcnchsonal 
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damage must be subjected to surgical opera 
tion Frequentli the protlirombm dotting 
time IS elcaated and not respond to the 
administration of Mtnmm K In our e\pen 
ence and m the experience of manj others 
this phenomenon often indicates that the 
luer is damaged rather bidls In spite of 
failure of response in the prothrombin dot 
ting tine the patient should receixe the 
same tjpe of preopcrati\e and postopet^ 
ti%e treatment with Mtanun K as if re 
sponse had occurred and if hemorrhage 
takes place transfusions can be emploxed 
After surgical operation in a ca«e in which 
response to the administration of Mlimin K 
has failed to take place the surgeon should 
obserie tie patient eirefuU' for sxmploms 
of impending hepatic coma which some 
times results m cases of this t\pe 
Calcium chloride also has been used in 
t^a^euousl\ to increase congulabilitx of the 
blood but just what part Jt pla\s in this 
respect is not clearh understood Since an 
injured liver can utilize carboludrates more 
readilj than other iiiilriont substances large 
quantities of a 10 per cent solution of glu 
cose are administered mtra'enouslj either 
alone or combined with a 1 per cent saline 
or a 2 per cent solution of sodium r lactate 
The role of sodium r lactate is not deSnitelj 
known but in some instances it seems to 
aid in restoring hepatic function These 
measures are further supplemented bv pre 
scribing a diet high m carbohjdrates The 
increased intake of fluid just described 
serves a double purpose in the presence ol 
jaundice for it is aI«o excellent treatment 
for a coexisting toxic nephrosis 

pQstoperativelv carbohydrates are given 
in abundance and intravenous glucose solu 
tions are continued as before operation The 
administration of oxv gen bv the tent method 
or bj nasal catheter is frequenllj of value if 
there is anv evidence of a pulmonarj com 
plication * 

CROLECl STOSfOtrV 
The essential requirement of an incision 
for operation on the gallbladder or bile ducts 
is that it must be properlj placed Mten 
this is accomplished the incision facilitates 
the necessarv exploratorv procedures and re 
duces the liabililv of ensuing hernia The 
best exposure is obtained b' making the in 
cision from the right side of the ensiform 


notch obliquelv downward to a point 4 era 
to the right of the umbilicus The anterior 
sheath of the rectus muacle is divided in the 
same line as the skin and the right rectus 
muscle is retracted latcrallv after being freed 
from its sheath on the mesial side The pos 
tenor sheath of the rectus muscle and per 
itoneura are then opened about 1 or 2 cm 
from the median ) ne Better exposure of 
the bvhatv tract vs obtaracd b> vnevsrag the 
peritoneum as high as possible toward the 
thorax rather than bv extending the m 
cision downward Clamping and cutting the 
suspensorv ligament of the liver is often ad 



vantageous in bringing the biliarv tract into 
vaew 

The tcchnic of performing cholecyslos 
tomv vanes somewhat according to wl ether 
the organ is markedlv di tended with bile 
but IS free from inflammatorv changes or 
whether it is thick walled and contracted 
and contains stones In Uie former ca«e the 
patient is usuallv deeplv jaundiced and the 
obstructive le«ion lies in the head of the 
pancreas Here the mam object of the op 
eration is to relieve the jaundice with as lit 
tie risk of hemorrhage as" po “'ll le It 
be the onh operation considered neccs«arv 
or it mav be preliminarv to the cliolecvs o 
gastrostomv If the gallbladder i« t 
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walled and contracted and contains stones, 
the operative field is packed off and the 
fundus of the gallbladder is held in the grip 
of l^\o cur\ed clamps and elevated ^\ell up 
into the field. The content of the organ is 
aspirated by means of a trocar. The fundus 
i' then opened with scissors, and cur\ed 
forceps are re-applied to the edges about the 
opening. The contents of the gallbladder arc 
then remo%ed with a scoop. A large scoop 
h pressed ng.ainst the e\tcrnal shrfacc of the 
\iscus, at the lc\cl of its neck, to catch any 
overPow of bile or stones (Tig 590). When 



Fig 600 — fl, \ tlrcMed tul>e w plaecd in the pall* 
blaJvfer, b, pur<e »lnng sutures are placed about the 
tube, c, a second row of invetUng sutures is cmplojed 

the gallbladder has been entirely emptied, 
a dressed rubber tube, con'!i‘5ling of a cen- 
tral core of heavy rubber tubing with a 
bore of 1 cm wrapped in gauze and sur- 
rounded by a Pcnro«e drain, is placed in the 
gallbladder <>0 that it projects almost lo its 
neck A rubber catheter may be substituted 
for the dressed tube, althouch this usually 1 % 
not as satisfactory. The fundus is then do«ed 
with a purse string suture (Fig- GOO), nml 
the dressed lube is tightly anchored to the 
ivall of the gallbladder by passing the suture 
through it at one point. U^jally a second 
purse string suture is placed above the first. 


The wound is closed without fastening the 
fundus to the 'peritoneum. A split tube is 
placed outside the gallbladder (Fig. 601). 



Rg col — Operation rompl«t«l Tlic aplit tube is 
placed beside the pllbladder 

CnOLECYSTECTOMY 
Remoial of the gallbladder is the proce- 
dure most frctjucnll.i indicated in the pres- 
ence of: (1) subacute or ehrontc chole- 
cystitis with or without stones, (2) chronic 
empyema, distention or hydrops of the gall- 
bladder due to blockage of the cystic duct 
by a calculus, stricture, neoplasm or exter- 
nal inflammatory deposit, (3) gangrene of 
the vi-cus itself, (4) pancreatitis in associa- 
tion with disease of the gallbladder if only 
slight jaundice is present, (5) calcareijus de- 
generation of the g.^llbladdcr. (0) cho- 
Ic'lerosis of the gallbhaddcr, (7) primary 
benign or m.slign'int tumor coufirietl to the 
gallbladder and (8) clinical cliolccyslilis. 
that is, until the true nature of the dis- 
turbed physiologic process in this last con- 
dition is belter understood. Of course if there 
IS an obstructiNC lesion m the common bile 
duct nntl its sati-factory ^emo^al is prob- 
lematic. the gallbladder «hotdd be left in 
situ, if possible, ns it will often pro\c U'cful 
in restoring biliary-intestin.il continuity. 
Cholecystectomy will accomplish a great 
deal ton.nrd tiie relief of the p-rncrcalilis 
which is so often found in association with 
disease of the gallbladder, but in many in- 
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stances prolonged drainage of the common 
bile duct should also be maintained 

Although there is not a du-ect relation 
ship between cholecistic disease and coro 
narj disease in certain Ijpes of cases how 
eaer those in which colics recur those m 
which cholecvstic disease has impaired di 
gestion so that the general condition has 
suffered and those m which flatulence 
has existed or in which the patients ha\e 
been \er> ill either from jaundice or from 
toxic States remo\al of the gallbladder has 
resulted in improvement in the general con 


gallbladder and thereby be mistaken for 
the cjstic duct In about 7 per cent of cascb 
there is some \anatiQn from normal in ll e 
arrangement of the biliarj ducts tlie hepatic 
nrlerj or the c\stic arterj It is therefore 
highly important to identifj the cjstic duct 
and artery positnch before thej are ligate 1 
or cut If the situation of these structures 
has been ascertained there is no objection 
to ligating them together Part of the sue 
cess of the operation depends on the proper 
placing of moist gauze packs for the exclu 
Mon of other intra abdominal organs from 



dition and consequently in direct betterment 
of the cardiac condition 

The inci«ion is made m the same wa\ as 
for cholecjstostomy Adhesions should be 
separated carefully before proceeding fur 
ther e\er\ effort being made not to injure 
large blood ve«sels which mav retract into 
fatty tissues and later produce hematoma 
Before anvthing more is done the common 
bile duct should be identified and exposed 
Usually injutv to this duct results from ef 
forts to control bleeding from the casttc 
artery It mai also result from clamping 
the cvstic duct too near the common bile 
duct or the common bile duet mav be 
strangulated from loo much tension on the 


llie operate e site Frank hemorrhage from 
the cystic artery and injur\ to the common 
bile duct are the two great dangers in per 
forming cholecystectomy Cholec\«lectomv 
will not onh be easier but safer if it is begun 
at the cystic duct since the circulation wih 
I e controlled at the outset 

With the left hand the assistant exposes 
the operatise field mesiallv another assistant 
rotates the Iner into the wound and ho! Is 
it there by making traction on the suspen 
sor\ ligament and lateral traction on the 
right edge of the wound Dissection of the 
caslic duct IS then commenced WT en the 
bodx of the gallbladder oveihes and is a 
heient to the common bile duct it mu't c 
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separated with great care The peritoneum 
IS then incised and b\ means of blunt dis 
'cclion the cystic duct is cleared and isolated 
from the fat tint surrounds it A curawl 
forceps IS passed from below so that the 
beak projects between the duct and the 
cxstic nrlerx After ° cm of the caslic duct 
haiebeen expo ed b\ separating the blades 
the duct IS caught b\ t\^o narrow hladcd 7 
inch clamps and dmded cither b\ knife or 


clamp which has been used to cJo«c the cut 
end of the duct ■kn edge of peritoneum is 
left on each side of tl c fosn of the gall 
bladder to facilitate subsequent suture Be 
fore the gallbladder is enlirelj remoacd from 
the liver the stump of the castic duct is 
douhl> ligated with no 1 chromic catgut 
and the cjstic arlen is seciirch tied with 
the same material (Fig r04) The gall 
bladder is tl cn qiiickK rcmo\cd in 1 clo tire 


Fg e03 — Ti e cjsl c duct s clan ped 6 d c I l» e gallbW 1 ler U ng d sseeled fron the ejat c luct p«ard The 
c>$lc artery w clanii'cd 


‘!CJ«=ors (Fig CO*’) The t«o ends arc »m 
mcthaleU touched \Mth a solution of iodine 
The lower clamp should be at least 2 cm 
from tl e common bile duct so that sufficient 
room IS left to nj pH the ligature Next the 
cjslic arterv is separated in the same man 
ner and clit ided If another branch should be 
present it is treated similarh The gall 
bladder is then pttled from the h\cr in the 
plane of cleat age (Fig G03) which is ca«iH 
demonstrated bj mamtnining tension on the 


of the region is made b\ a continuous suture 
(Fig 605) commencing at the i>oml at 
which dis'cction of the gallbladder was Jc 
gun Care «1 ould 1 c taken not to include or 
•ilmngulalc anj hepatic ti«<uc in this suture 
the s iturt is carried to the iiifcru r margin 
of the h\cr where it is tad and cut Clo lire 
of the wound without dramngt is a ptrfectH 
«afc procedure if the surgeon is certain that 
lla ctslic duct and arlcrt hate Icon se 
cureh tied if the fossa of the gallbladder 
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his been cirefulh sutured lud if the open 
live field js dr\ Dnimgc is irapentixe m 
cases m i\hich there is netuc infection or 
leakage of bile The presence of hilf of n 
rubber tube drain docs not add to the risk 
of dcaclopmont of htmiiaproi ided the lube 
IS brought out high up in the wound under 
these circumstances it docs insure n safer 
cons ilcsccncc 

CHOLEDOcnoSTOMY 

The experienced surgeon is justified m per 
forming cholcdochostoms if there is a his 
tors or esidence of obstruction of the com 
mon bile duct and esen in the absence of 
ssTuptoms if the duct is found to be en 
larged Obstruction that is the re uU of a 
malignant gross th is a separate problem 
Usualls a grouth of sufficient sire to can e 
obstruction to the floss of bile through the 
common bile duct can be diagno cd as such 
bs palpation The gallbladder should neser 
lie remosed until the necesaarj treatment 
of the common and hepatic ducts has been 
cffectiscl\ earned out (Figs GOfi and 607) 
After exposure of the common bile duct 
the anterior uall is eles-ated bs grasping it 
with tsso Allis forceps about 0 5 cm apart 
and a longitudinal incision is made bclsstcn 
the two Jiistrumtnta If the duct is suf 
ficiciitls dilated the incision should be lar^e 
enough to admit tht examining finger Iloss 
eser if a stone can be palpated m the com 
mon bile duct before it is opened the in 
cision can be made dircctls oser ll c stone 
b\ grasping the duct and fixing Iht calculus 
Ictssicn the thumb and finger of tht left 
hand llien after reniosal of the calculus 
other loose debris can bt sponged scoopcsl 
or srashed out of the duct The adjacent 
slriiclures should be manjpidaUd no more 
tliaii is absolulels ncccssarj m order to j re 
chide mjurs to the portal scin or the hepatic 
arlerj 

AMien the common bile diet is explored 
for ans reason immediate clo ure of the 
ojening IS usiialls not adsisablc for tn most 
instances m s\htch cl olcdochostoins is u1 
ditalcd cholangeitis is present sshich is best 
treitcd bj free drainage of the bihars tract 
Tlip extent of the disease is the imi orlanl 
factor in gauging the Unglh of time dram 
ngi. si Qull be mamlnuutl \ Kehr Dcaaer 
T tube is preferable for this piirjwse I ul 
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should there bt onl\ a mild degree of cho 
langeitfs cirrhosis or pmcrcatitis the use of 
an ordmare catheter ni the duct ma\ suf 
lice Ilowcaer the advantages gamed b\ 
using j T tube art (1) The tube nil! ro 
main m place as long ns it is rccpiircd and 
can be removed with east (») the flow of 
bile can be controlled bv clamping the tube 
(3) irrigation of the ducts can be insti 
luted and i t) fiuids can b( mlrodiiceil into 
the duodenum for fietling piirjio ts when 
required \s far as can bt elelcrmincd there 
has not been a tendenev low irtl strictiiri of 
the common bile duct as a result of pro 



nftic I wily ovef lie «t ne 

lonueel contact with a ml Inr drainapt lube 
The ordiunrv cnlht Icr vv iff faff nut of its own 
arconl «J a! out nine or ten davs but «lindv 
Inclion must 1 e api bed on a T lube I tforc 
It tan lie removed In iitlur UKlance the 
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rigulntmg mcclnnism of the bilnr\ tract 
nn% account for «ome of the s^mploms that 
occur or persist after cliolec\stcclomx for 
it has been shown experimentaUj that un 
dcr certain conditions there is an increase 
in the pressure in the common duct after the 
remoxal of the gallbladder A gallbladder 
xxhich has undergone pathologic change ma> 
sliU be able partiallv to ngulale the inlra 
ductal pressure but if tins function of the 
X isctis IS completely lost ns a result of rather 
gradual progress of the process finally ter 
minnting in extensixe disease there will be 
compensatory dilatation of the common bile 
duct 11 hen a normally functioning or par 
tially functioning gallbladder xxith or with 
out stones IS remoxed an imbalance in 
pressure is produced immediately This may 
explain xxhx some patients continue to haxe 
colic for a short time after cholecystectomy 
Disturbances of this type will persist onlx 
until the tension becomes sufficient to pro 
duce dilatation and finally oxerpower the 
sphincter I videntlx in some instances the 
sphincter is not casilx dilated and has a ten 
dcncy to be spastic This situation is particii 
larly frequent among high strung persons 
XX ho arc also likely toliaxcau irritable bowel 
Colic following cholecystectomy not due 
to stone always presents a difficult problem 
The attacks of colic arc usually the result 
of persisting infection in the tissues and 
Ibex decrease in seventy as the infection 
suliHulcs Before anx secondary surgical pro 
ccdiirc IS performed sufficitnt time should 
be allowtd to elapse to make certain that 
the symptoms will not cease spontaneously 
Meanwhile ^uch conscrxatix e measures as a 
regulated diet and iluodcnal drainage often 
proxt efficacious Magnesium sulfate max 
be introduced through the duodena! tube for 
the purpose of lowering the sphmclcnc 
tonus Otcasionnlh the colic is xvbollx the 
result of dictnrx indiscretions Parietal ncu 
ralgia renal and gastric colic or nneina pee 
tons max he responsible for symptoms that 
seem to be referable to the hiliarx tract 
and so the difficullx of making a clear-cut 
preopcralixc clinical diagnosis is increased 
The possibility of the existence of an ulcer 
m the duodenum should alwaxs be carefully 
considered A clinical diagnosis of stone in 
the common duct is likclx to be made cr 
roiicotisK Jaundice or persistent scxcre in 


tcrmiltcnt colickx pain should be included 
in the indications for the second operation 
or many patients with functional disturb 
anccs will bt subyeclcd to obtlominal opera 
tions that arc predestined to be fruitless 
If an exploratory operation is carried out 
and the presence of a stone is not demon 
ilratcd it becomes necessary to search else- 
where for the cause of the disturbance and 
to dtlcrmmc whether there is any change 
m the pancreas liver or ducts Occasionallx 
an ulcer on the posterior wall of the duo 
dcnuni xxil! give symptoms xxhich are indis 
linguishable from those of disease in the 
biliary tract although roentgenologic inxcs 
tigation of the stomach and duodenum has 
not rexenled the presence of a lc«ion The 
frequency with which secondary operation 
IS required for colic following eholecys 
tectomx may be estimated from the fact 
that in a fixe year period during which clio 
Iccyslcctomy was pcrformetl 4291 limrs 
there were onlx 39 patients with symploms 
of such sexenty that secondary exploration 
of the ducts was justifiable because of lolic 
that was not due to a stone 
Prolonged dr image of the biliary tract bx 
the use of a T tube is the procedure of 
choice in the cxint surgical intervention is 
required because of colic following cholecvs 
Icctomy Ordmarilv the tube slioiild be nf 
lowed to remain in place for from three 
months to a year depending on the extent 
of the disease Sometimes emergencies nri«e 
xxlnch make it difficult to keep the tube 
m nlu for a period deemed adequate for 
relief It IS unreasonable to expect fret dram 
age of the biliarx tract for a fexx da\ s or two 
or three xxccks to rclicxc a condition that has 
liccn dexcloping for scxirnl years Somi^ 
limes because of undtrlxmg pathologic 
changes that haxe created irreparable in 
jury it i« impossible to improve conditions 
bx nnx known means 
Before remox mg the tube from the duct it 
is ndxantagcous to make a stuch of 
biliary tree tins can be done by injix:tiiig 
radiopaque oil tbrough the lube Ihe 
lieiit is placed under the fiuoro«ct)pt *o that 
llu passTge of the medium through ihv 
biliary tract can be ob«erxcd TliH makr< 
It |>ossible to obtain n lx. tier iiiuKr'tanding 
of the biliary tract especmlU as to 
patency of the ducts 
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The T drain is remo\ ed by gentle traction 
on the long arm of the tube In most in 
stances anesthesia will not be required for 
this procedure although occasionallj it will 
be ad\isable to give a few whiffs of gas to 
the patient who is nervous or high strung 
If the ducts are patent there will usuallj 
be no externa! drainage after removal of the 
lube the opening in the duct usinlh heals 
quite promptly Not mfrequenlb patients 
living at a distance are able to return home 
twentv four hours later 
On n few occasions parav ertebral injection 
of novocain lias been used for the relief of 
severe recurring colic This was done on the 
basis that in the experimental animal dilnta 
lion of the cjstic duct is accompanied bj 
marked inhibition of respiration vomiting 
struggling and other evidences of pain and 
that these responses were abolished b> sec 
lion of the right splanchnic nerve This pro 
cedurc or section of the rami communi 
cantes with removal of the posterior root 
ganglion will be justifiable in a few cases 
m which paravertebral injection with novo 
cam IS unavailing and in which recurring 
attacks of severe intractable biliarv colic 
which do not have a clear etiologic or path 
ologic explanation continue Rarelv one is 
confronted with a patient m vvhose treat 
menl nil the above procedures prove in 
effectual Under extreme circumstances 
Innsduodeinl approacli to the major papilla 
and a plastic operation on the sphincter of 
Oddi maj be neccssiry Transplantation of 
the common bile duct has been done in 
order to permit free bilnrj drainage with 
out obstruction owing to a spastic condi 
tion of the biharv sphincter The immediate 
n«k of this procedure does not justifj its 
utilization unless all other measures have 
failed and unless the patients svmploms are 
*'uch that he is unwilling to endure them 
longer 

SUMVI VRY AND COVIMENT 
Erom a therapeutic standpoint the gall 
bladder ma> be said to be the mwchicf 
maker of the bdiarv sjstcm for its removal 
wl cn diseased usiialK brings about remedv 
or cure Relief follows cholecvsleclomj not 
onlv because of removal of the diseased gall 
bhddcr but also because of the nhv«ioIogic 
chingcs brought about m '^rv tract 


that permit spontaneous rccovcrv from an 
infection remaining in tin. regional tissues 
However numerous studies have revealed 
tliat from 2 to 10 per cent of patients with 
deiiQitc gross lesions in the bilnrv tract are 
not relieved bj operation and that this is 
largelj due to cholnngeitis hepatitis and 
pancreatitis which fail to subside following 
extirpation of the gallbladder Gross iridis 
crctions in diet may also he an important 
factor It must be remembered liowever 
that benign unrelated lesions may be re 
sponsible for recurrent svmpfoms Iftmo 
lytic jaundice is an occasional accompam 
ment of gallstones and of course fads to 
disappear following their removal Car 
cinoma of the ducts or gallbladder mav de 
velop shortly after operation but presum 
ably this is purely coincidental Pimllv 
parietal neuralgia renal and gastric colic 
and angina pectoris may be responsible for 
svmptonis that seem to be referable to the 
biliary tract 

If attacks of severe colic following chole 
cystectomy continue to occur regardless of 
carefully planned conservative treatment 
which has been carried out for a reasonable 
period of time the cause of such attacks js 
most likelv to be (1) nisufTicicnt drainage 
of the bilmry tract at the time of previous 
operation (2) a stone m the duct that was 
overlooked at Ibe operation (3) a calculus 
formed subsequently and (4) traumatic 
lesions of the ducts and adhesions although 
the last should not be incnroimtcd until 
all other causes are ehininatevl including 
the possibility that the original diagnosis 
was not correct 1 ortunately stricture of 
the ducts from trauma during the cl oleevs 
tectomy is not as common a cau<e of failure 
as other conditions but when this dots oc* 
cur it offers formidable problems Deaver 
has emphasized two other factors lint load 
to poor results (1) long standing and ex 
tensive inflammatory lesions of the biliary 
tract which have caused irreparable injiirv 
to other organs such ns the liver pancreas 
and heart and (2) lack of alulitv on the 
part of the surgeon to select the tv 7 >c of 
operation best sinttd to the lesion that is 
present m the biharv svslem If severe at 
tacks of colic following clioiccjstectomv 
continui to occur it mav be neces an to 
establish prolonged drainage of the biharv 
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Inct llirough tlic insertion of a T tube into 
the common bile tUict in ordcT to obtain 
control of the sitintion In some instances 
bcciiise of persistence of infection or ro 
formation of calculous debris and recurrence 
of ssmptoms it ma> be found to be im 
pcrnluc to perform choleilochostomy a sec 
ond time 

An opcrition can be held responsible for 
improv ement m a patient s condition onlj it 
the improvement persists for a reasonable 
period of time or if it becomes permanent 
Complete removal of stones from the biliarv 
tract the extirpation of a markedlv diseased 
gallbladder or the skillful performance of 
anv required procedure should afford relief 
from the more severe svmploms and should 
cventualh result in cure m a high per 
centage of cases Substitution of cholecvs 
tectomv for cholecvstostomv whenever pos 
sible would result in the greatest single re 
duclion 111 the number of secondarj opera 
tions required in the biliarv tract The relief 
obtained bv cholecvstcctomv m eases of 
clinical cliolecvstitis seems to be in dcUnttc 
ratio to the seventv of the pain and other 
svmptoms characteristic of cholecjslilis If 
the historv indicates that there has been 
dyspepsia of ob«cure origin parliculnrlj 
without pam but associated with neurosis 
nervous exhaustion or migraine the cimnees 
of cure following removal of the gnllblndder 
are poor Alaking allowances for individual 
interpretations of what constitutes n good 
or a fair result however it is foiiiul limt 80 
per cent of the patients w ilh ih finite disinsv 
m the biliarv tract will lit rclitvtd of Ihiir 
wmptoms if tht proptr trcatiiuiit is enrncil 
out and the condilioii of an nddilioitn) 10 
per cent <hou!d be ilehnilcis improvid 

r SiAim luuD 
Revised bj IIovvAnr) I\ (iiiay 


Papillomas — "Most of the benign tumors 
arc papillomas but all except a few of these 
consist mcrclv of hvperplastic villi which 
are laden with cholesterol esters and not 
cholesttro! itself (Bojd) In this respect 
tUej rtsemble the hvpcrplasia of mUi occur 
ring m the strawberrv gallbladder which 
has been described bv Movmhan and Mac 
Cartj lliis tvpp of papilloma is small (1 to 
5 mm m diameter) and frequently multiple 
It appears that infection and metabolic dis 
turbanccs are the etiologicil factors m tin 
development of the tumors MacCartv cn 
countered this tvpe of tumor m 4 per cent 
of 5000 gallbladders removed at the Mivo 
Clinic There are two other types of pap 
illomas each of which is exceedingly rare 
one of these is a soft wavj friable nias« 
whicli niav fill the entire gnllbladclcr while 
the other appears to have a more solid base 
with small papillae covering the surface in 
a way which gives the tumor a cauliflower 
like appearance (Henrv) There does not 
appear to be any relation between these 
papillomas and carcinomas of the gallblnd 
dcr except that papillomas may on rare 
occasions be precursors of carcinomatous 
grow ths 

Adenomas — This tvpe of tumor is less 
eommonlv encountered than papillomas 
Mcllbrock found O') instances m 0550 gall 
bladders removed at the Mayo Clinic All 
but 4 were located m the fundus and 2 of 
them were malignant Charnclcristicallj 
they arc small nodules (1 to 10 ram ra 
iliamctcr) which arc palpable in the wall of 
Iht gallbladder but protrude beyond the 
level of the mucosa In liis senes Mellbrock 
excluded the cvstic and papillomatous lu 
mors and included only those with glanihilar 
structures withm the wall of the gallblatidcr 
of Benign Tumors. — It is 
quite- dc that none of the benign lu 



U4S 


TUMORS OF GALLBLADDER AND BIIE DUCTS 


KirUni has been able to diagnose them b\ 
tholec\«tograph\ proMded of course a 
«;badow of the gallbladder Ins been ob 
tamed It is a signifieml and somenhat iin 
explainable fact that most benign tumors 
although thev accompanv cholecystitis arc 
rarely found in a gallbladder which is badK 
diseased 

Treatment — ^Thc treatment of benign 
tumors of the gallbladder is not a \era sig 
niilcanl feature since few of them produce 
<!nnptoms The tumors are of course climi 
naled bx choiccjstectomx which is indi 
eale<l perhaps because of the samptoms pro 
duced bv the accompam mg cholecystitis 
It IS obaious that on rare occasions when 
a ague d^«peptic syanploms are present along 
with a gallbladder which appears to be func 
tioning quite normalK from the cholecxs 
lographic standpoint the demonstration of a 
benign tumor by choices stograpbs would be 
sufficient to ]uslif> cholecxslectoma 

M \UGNAbT TU5IORS OP THE 
GALLBLADDER 

Studies mode bx Knufman mans \ears 
ago reiealed thot about 5 per cent of all 
carcinomns encountered at autopsy were 
located in the gallbladder Se\eml \eats 
later Lam reported that U S 'ital statistic* 
for 1036 rexealed an incidence of 4 5 per 
cent The writer would prophesy that now 
(1945) the incidence of carcinoma of the 
gallbladder m the total group of carcinomas 
would show a further decline because (1) 
gallstones are being remo\ed earlier than 
tlie\ were twenty fi%e or thirtx \ears ago 
and (2) the incidence of «ome other car 
cinomas nolabU carcinoma of the lung has 
increased markedU in the last decade Car 
emoma of the gallbladder is encoiinteroil 
three or four times more frequentls in wo 
men than in men Statistics var\ consider 
nbly as to the incidence of gallstones in pri 
nuiry carcinoma of the gallbladder (50 to 
100 per cent) The average of ten large 
Senes reported reccntlv was 78 per cent 

The importance of cholelithiasis in the 
development of carcinoma of the gallbladder 
Can be more readily appreciated when the 
fact Is considered that from 4 to 14 per 
cent (Rolkston and Mc\ce) of all cases 
of cholelithiasis are associated with car 
emoma In I2^ per cent of 592 cases of gall 


stones encountered at autopsv Fawcett and 
Rippmann found that carcinoma of the gal! 
bladder was present Graham and associates 
found that at Barnes Hospital S 5 per cent 
of all proved cases of cholelithiasis (opera 
tion or necropsy) were associated with car 
cinonm of the gallbladder or bile ducts In 
only 2 per cent of over IS 000 cases of cho 
Iclithiasis reported by Judd and Grav was 
carcinoma of the gallbladder or bile ducts 
(as demonstrated bv operation) present 
From these figures it is obvious that there 
IS considerable di^scrcpancy in the incidence 
of carcinoma of the gallbladder in cho 
Ichlhiasis However thevvTiterisof theopm 
ion that a figure of between 4 and 5 per 
cent arrived at by Mohardt after a studv 
of innumerable reports represents a fairlv 
accurate estimation of the incidence of car 
cinoma in cholelithiasis This corresponds 
closelv to a recent senes of 13 380 autopsies 
reported bv Ivir&hbaum and Kozoll who 
found carcinoma of the gallbladder or extra 
hepatic bile ducts in 4 9 per cent of bodies 
revealing cliolehtliiasis The incidence of 
carcinoma of the gallbladder or bile ducts 
m cliolelithiasb should of course be higher 
in an autopsy senes than m a series of op 
crations since the patients in the latter 
senes wall be younger 

In summarizing the clinical importance of 
the relation of carcinoma of the gallbladder 
to choJehlhnsjs it appears safe to conclude 
that cholecvstectomy as a prophylactic 
against carcinoma of the gallbladder is not 
a justifiable procedure However numerous 
borderline cases will be encountered m which 
svmploms are so mild that a decision as to 
advisabihlj of operation will be diJTicuH to 
make In this group it appears justifiable 
to allow the danger of development of car 
cinoma to influence one in recommending 
cholecvsteclomv particularly if the life ex 
peclancy of the patient ‘^till extends over a 
period of many y ears 

Pathotogy —Ewing haa ehsvRed cnmtujmiw of the 
gallblad I«r gnml> into (I) vill us, pop Ilomitn i« or 
langat ag <2) gcinl no is and (3) d tTirw flat, inft 
tral ng types Stnicluralli or ni croseop call> he <!i 
SI lea Ucm into (1) adenoraranonut (3) alvroUr 
camooma an 1 (3) s<]uamous cell camiioma Thr 
adroocamnoma irh ch ts tl « most frequent form mitv 
prodoev papitbr} ^biinous or scirrhous luroora Tic 
sdtaractensUc feature is the prcxiuclion of plan 1 lar 
stractares suth h gh columnar crIJ* exh httiag m Ichm 
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und ll e otl tr featurts t>'p eal of camnoma Assonated 
nUh U s tvpe of cellular enll be found p»eodo> 

gtan I far structures « Ih cubo dal cells A ranaUe 
amount of connccljvc I «ue is present There a usually 
a profuse d stnbulion of Ijmphocjtes, especially be- 
cause of tl e presence of c) ran c inf -ction uitb n the 
trail of the gallblad ler The alreotar tsTW is male up 
of pseudoplan lular or columnar structures the cells 
of sthch mas be more cuboidal ^ lamous cell car 
r noma is the least frequent (10 to 18 per cent) and is 
composed of cells trl ich mss lie flatteneil and alia a 
squamous diaraetenslics because of metaplas a pre- 
fumablv cnuseil b> exten led imlat on created bv the 
pallstones Pracl cnllj all mar^uant t mors of lie paH 
blad ler insa le the nail rap dl\ and extend e Her into 
the 1 ser or alonp the Ijmph nofles of the hilus early 
in tl e 1 sease 

Frequentlt the tumor arises m the proximal portion 
of the pallblad ler or cssle duet Tn such instances 
pronlh IS apt to take plare into the lumen of the 
frallblail ler or dotrnirard into or alonp the common 
duct \l operation it maj be iraposs ble to discover 
at sti el po nl the tumor arises unless the tumor is 
of recent onpin 

Clinical Manifestations — Unforlunalelv 
sjmploms of carcinoma of the pillhladdcr 
rircR manifest Ihcm^cKcs until the late 
slaifcs of the disease Since cholelithiasis is 
such a constant accompaniment and pre 
cursor of carcinoma there will usuatir be 
symptoms of gallbladder di«case such as 
dvspcpsia epigastric discomfort and pain in 
the rigiit upper part of the abdomen of 
mans scars duration From the histors one 
can rarcl> tell sshen the carcinoma itself de- 
s eloped csccpt tint pain in the right upper 
quadrant seliich svill be present m oscr half 
tlie cases smII be more constant than it was 
sslicn produced bs cholccvstitis or cho 
lclilhia«is alone Nausea and somiting are 
fairls common Loss of ss-cight smU he noted 
in alwiil one third of the cases when the 
patient is first seen and of course will be uni 
scrsal in titc late stages of the disease 

In about half the cases a mass svill be pal 
piblc in the region of the gallbladder when 
the jnticnt i first seen Rarcis will the in 
duration as<ocialc<l with the tumor be pal 
paled will) sufficient accuracs to be of much 
aid in diagnosis Melasin<is takes place carls 
and extends first to the Iiser and then to 
Isniph node'* and the surrounding organs 
1 he omentum duodenum and colon arc usu 
alls dcnscls adherent to the insolsesi gall 
blaildcr esen before mclasta«cs arc cx 
Icnsise 

Jaundice svill be present in perhaps one 
tliml of the ca«is lU incidence will naluralls 


increase with the duration of the discnsv 
Except on rare occaston> when severe hep- 
atitis mas be present with the tumor the 
jaundice ssnll be of the obstruclnc tsqw 
produced bj compression of the inlrahcpalic 
bile ducts or the cxlrahepalic bile ducts 
(i e the hepatic or common duct) bs the 
insading tumor Obsiousls the «tooIs arc 
more likel> to be pale and acholic if the ob- 
struction is caused bs infiltration or glandii 
lar mclastases along the hepatic duct than if 
the jaundice is causixl bs metastasis to the 
hscr alone The fact that jaundice produced 
bs carcinoma of the gallbladder is persistent 
and progrcssisc sliould differentiate it quite 
readils from the inlermitlciit tspe of jaiin 
dice usualls associated ssith stones in the 
common duet The tjqic of jaundice svould 
hosscser be of no saltic in difTcrcntialing 
the disease from carcinoma of the pancreas 
and pnmarj carcinoma of tlic liser 
The difTtrcntia! diagnosis may be so difil 
cult that It cannot be made svithout per 
forming a laparotoms riirthcnnorc met 
asta<cs occur *0 carls that operatise re- 
mosal of the tumor is u<ualls impossible at 
least bs the time clinical manifestations 
point to the correct diagnosis Ilowestr the 
condition is confused witli stones in the com 
mon duct «o frequently that the surgeon is 
usualls forced to operate lest he be guills of 
fading to gise the patient the advantages to 
be derived from a laparotoms when stones 
arc producing the jaundice 
Treatment — As prcsiouslj intimated 
the onset of the disease is so insidious and 
the appearance of mclastases «o rapid that 
bs the time the patient comes to operation 
the condition is hopeless so far as ojicnbil 
Its IS coiictmed Occasionallv howtscr a 
gallbladder is rcmosixl for chronic cho* 
lecsstitis and after remosal it i3 discovered 
lint a serj carls carcinoma is pre on I In 
such a case it would appear that a fasoral e 
prognosis could be giscn the patient hot 
this IS not true Occasionallv a carcinoma 
tons gallbladder can be removed «atiirac 
tonlv onlv bv removing a wcdcMhaj 
piece of liver with the galll ladder It is !'<’* 
sible that utilization of this pnncq le mte i 
increase the probabibls of cure Roentgen 
thcraps mav be iiistilulecl but vtrv uw o 
the carcinomas of the gallbla 1 Kr arc *cn 
sjtisc to radiation 
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BrVIGV T173IORS OF TOE BII E DUCTS the microscopic sections Metasta«es occur 


Thc«e tumors arc classified either as pap- 
illomas or ns adenomas Because of an ap 
parent confusion in the literature il is dif 
ficult to determine \\liicli is the more com 
nioJi but tumors of the ndcnoimtoiia trpe 
appnr to be more frequentU reported Each 
of them IS quite rare howeser The aden 
omas as well as papillomas are ti uallv «!ini»lc 
lilt ma\ be multiple and Ina^ arise m the 
gallbladder (ITcnr\) The tumor is u«MaU> 
'mall but occasion ilh becomes large and 
undergoes transition nilh degeneration into 
a cNstic or mwnmalous tumor The samp- 
toms produced such tumors are atapical 
and a diagnosis is diflicult to make preopera 
tncK ^^ben the tumor bcconie' large 
enough to obstnict the duct it is of course 
accompanied b\ jaundice and other obslnic 
tive signs depending on its location 

MAUGN \VT TUMORS OF TOE BtLE DUCTS 

Iniasion of the bile ducts b\ malignant 
tumors is more common than invasion bj 
benign tumors and occurs in the inlri 
hepatic as avell as cxtrahepatic ducts When 
occurring m the intrahcpatic ducts Ihcj arc 
classified as primarj tumors of the Iner but 
comprise onh a small part of these tumors 
Almost all malignant tumors of the bile 
ducts are carcinomas usunlU of the adeno 
matous tv-pc with cvhndncal cclN and occur 
more often in men than women (ratio of 4 
to 3) tn contrast to the greater {rcqucac} 
of carcinoma of the gallbladder in women 
Stones are Ic's common than in eirtinoroa 
of the gallbladder In a stud\ of 404 cases 
of carcinomas of the biharj tract encoun 
tcred at the operating table Grai and 
Sharpe found 291 located in the gallbladder 
llO m the bile ducts and 54 m tlic ampulla 
of \ater 

In a series of 81 cases studied ba Rolles 
ton and McNtc 28 occurred at the junction 
of the cvstic and common duct 23 at the 
lower end of the common duct 19 jn the 
tommon hepatic duct and 11 in the middle 
part of the common duct They are usually 
'mall and nodular but occasronallj infiltrate 
the entire duct and form a tubular stricture 
The growths are associated with so much 
fibrous tissue that the malignant nature 
of the tumor ma^ be overlooked even m 


slowly Cliolcmia associated with the ob 
struction is one of the major factors in the 
fatal outcome 

Carcinoma occurring at the ampulla of 
Valcr may not be a true tumor of the bile 
duct After the tumor lias attained a ccr 
lam si7e it is diflicuIt to tell whether it has 
arisen from the ampulla the common duct 
or the duct of ^^l^sung eacept that micro 
<copiciUv the tumors which arise in the 
latter sites arc made up of columnar and 
pheroidal cells respcctivelv Carcinoma of 
the ampulla of \nter ii particularlv slow 
to invadi and is therefore verv amenable to 
treatment (t e c\c)«ion) although the op- 
trilion Itself is quite formidable 

The clinical manifestations of carcinoma 
of the bile ducts are «o inconsistent that an 
accurate preoperative diagnoMs is rarclv 
made Usuallv the first symptom is the in 
sidious development of jaundice associated 
with dvspeps a and perhaps a slight amount 
of upper abdominal pain If the obstruc 
tion IS complete the urine contains bile and 
the Stools are acliohc The jaundice is iisu 
ally constant and rarely diminishes after 
being present for a few w^eks Malaise and 
!o«s of weight arc prominent Jb® svmptoms 
in fact resemble closely those associated 
with carcinoma of the pancreas The condi 
lion luav be confused with stones m the 
common duct but the latter disease is usu 
ally associated with more severe pain and 
hucUiiXion «j the depth of jaundice 

Uhen the tumor is located at the nm 
pulla of ^ ater the symptoms will not be 
different from those just described Liver 
function tests may be helpful m the differ 
puliation of obstructive jaundice of tins tvTie 
from mtrahepatic jaundice since the tests 
are apt to be negative in the former group 
and positive in the latter i e mtraliepalic 
jaundice 

The treatment of tumors of the bile ducts 
IS of course sui^ieal if anv hopes are enter 
tamed as to permanent relief Occasionally 
it will be possible to resect the tumor and to 
effect an end to end anastomosis with the 
two ends of the duct perhaps over a vital 
hum tube More frequently the tumor will 
be located at the ampulla of Vater If it is 
confined to the region of the ampulla re- 
section as popularized by hippie will be 
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iniliCTlcd Numerous technics ln\e been 
dcM^cd The rc<ccUon nnj he j)trf«>rmtd in 
tuo si'iges nllhoiigh there is a tcndcnc\ m 
recent \c'irs to utilirc one stige procc 
dure p'lrlicuKrl.N if a lot of blood is a\ail 
able for tran'ifusions. the method suggested 
b\ Trimble and associates consisting of re 
stction of the duodenum and head of the 
pancreas with anterior gastrojejuuostomx 
and implantation of the terminal end of the 
tomnion duel into the di-^tnl jejunal loop 
appears \crv practical The \arious meth- 
ods ha\e been di'icus«ed in detail in the 
spkndul monograph b\ Brun'schwig Pallia- 
te c procedures such as the anastomosis of 
the gallbladder to tlie duodenum or the 
sloniach mas be resorted to nhen resection 

IS not feasible it 
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STRICTURE or THE RILE DUCTS 
Etiologi. — The causes of stricture of the 
common and hepatic bile ducts in order of 
frtqiiencj., are opentnc mjurj, adenoenr- 
cinonn difTuse lnfl^mm^tlo^ of the bilinr^ 
tract and in n few instance's benign tumor 
of the bilnrj tract such as fibroarlcnomn 
or iKurofibroina ’ 

Cfnfrai Coiwidcrofian^— Tlie report of a cose of 
slrirtiife of the common bile duel bv H 3 Mayo* 


in IDOj in which an accurate anastomosis was male 
Ijciween the stump of the duct nboxe the stricture 
oil I «n opening made in the ilumlcnum laid the fuu-i 
datum for the desclopraent of plastic surgerx xf ihr 
common hile duct for the rel ef of stricture Tins ton 
tnlmtion became notable because of the exiclicnl rt- 
suiU that folloxxci! proper execution of tic nirllod 
oxer a {xnod of a quarter of a cenlurx 

Tliat most of sutli strictures arc caiwil In mjunc* 
to tlxe bile ilucts weeiU no furtbet proof In a senes 
of 98 cases reported In Halters and Lexiw’ cholcrys- 
teclorox had preceilcil Uic formation of slncliire 77 
tunes choIocjstcrlom> anJ rholcilocho'itomx 13 times 
clolcostostorm B limes and cholccx slogjstrtwU mx 
with cl olcilochostomx once In I rase operatixe pnv 
redurc liad n>l prerolcil the rjiscoxen of a ilri lure 
Re|>orts Uixl exteasive ronlrncturcs of the diets hue 
Ofcumsl as a result of infrelinn cillicr m lie h liarj 
passagi's or in adjacent structures in roses in wl irli 
operation had not been performed prenoiwlv can be 
found iR the meihral lilenture Tlie |io<sihiIilr that a 
spontaneous bdiarx stnetorr max lie rariinoirialciix it 
■llustroled b> I Itings case leporlcil b} Rises iii which 
three months after excision of a sinclure at tlie Im-rr 
rod of the eommon bile duet and cholc<loci odumlmos- 
tomx jaunJice ngam appeared A mass in tlie regi n 
of Hus Inlinrx tloma prosed to he rarcmnaisloiis Jlr- 
csarDiiifllinn of a specimen of the stnclure tint «»s 
remosed premuslx after paiasUbrts and careful 
search rexenlnl the presence of malignant cells RolW 
Ion was of the opinion that m Andrsl s nue of inllam* 
malorx sincturc of the common bile duct wheh was 
reporlei! in 1R31 the lesion prol«ibi) was «xrtin«>- 
matous V perfonlct] durslrnal ulcer slraiialnz the 
duel with llie products of inflammation was rejmrlfil 
in Ift'C bx Morgan who also jfatext tilt m 
lloIiDCS liad presetileri liefore a pathologic sonele ii 
London a ca«e in which a sinclure was supposeil to 
Inse Ireen caa»e<1 lix the jMXssnge of a stone fmm 
the common bile duct If such di I occur thi po«*il fix 
that Itie stone fretting nwac at the walk of the 
duel pnxlucetl ulceration scents more I Leix to ksce 
l>een ihi cause than passage of the slonr Bmlowc' 
lepnrtet! a n«c of stnclure of the mlcxtinal porlic i 
of the common bile duct that he llKuight miahl Iiase 
been ssphihliP and he suhstantiatnl ht-S Wief I x d'm 
onstrating extensive smalt round rcll infiltration sor 
roumhng the bile duct* Txvo cases of fhma Irnoma 
in the stump of the rxslic duct, in wlicb the txrpicsl 
sxmpttvTOs ot obsltuclinTi ot tlie common <lifl •c’^ 
proiluml xxcre reported bx H J M«xo* in lOlf ' 
aomewhxl similor Ixpic of case (neufomo) was reportni 
on bx Comfort an I Hnlfer*’* in 193! Mtl-ouch »iit««- 
quent to operation there xrere present in this raw 
•ome slight exidences of binary obslniction when It"' 
patient was reexaminwl in 1933 she hsi f>cen free 
from axmptoms of olHlruclion for two an I a half rears 
K report from her in 1039 inincnled Hal since Icr 
last examination she had exjiencncol some stUcL* "f 
rccamng ImI ary obstruction , 

Prior to 1914 stnclurcs of the common art ' 
hepatic tile ducts wrre rej«.rlcl for tlie most ’ 

siDgle cases In IDU Jacolnon^ reporlei 1 ra«e of i* 
own an ! reriexx-nl St others reporle*! in Hw 1 
He direclexl altrntion to iJic vanoos rnetl ■»'« oso i 
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the repair nf tlie ^Inelurcs as well as lo tlie inimetli 
ate laisloperalno results tlhworlli Fliot Jr,* in 
}'!]», rcfjortetl 3 rases of stricture of llie liepatie and 
romniou bile duels m wlitth he performed surginl 
operalinn* fie olio msitc an cefiniisliie rcMC* of llie 
literature and grouped the nisis aci'ording to the 
me toils of treating tie stricture the results were rc- 
fonlril m each rase In I33C he’ summanred the 
results of \Bnous t\{>es of o{>cratinns pctformei! b\ 
manv surgwns jn ll c l,nited Stales an 1 abroad 

McArthur’® in lO®? and Douirfss” tij IlPfl re- 
jiortnl socral of Ihcir omi eases Judl and Bunlen** 
III ll)®j reported the rcsulLs of operation in tS cases 
of stni^ure of the common and fiepatie ducts in nKieli 
oisrulioH lad lioen jictforinetl and in 1031 Wallers'** 
prwentetl the data on the results obtained from san 
©« operative proceylorcs for slneturc ubieb le bal 
carncsl out in 30 rases at the Maso Clinic during the 
penod rrom 10-*i In 1931 inctusne Il\ 103G the num 
her of cases had incmseil lo 51 (reported 1>> X^ganrd 
M el ien and WuUers**) and in 1033 Wallets an! 
Lewis’* reported an increase in the numlier of ei«fs 
to 73 Tile morlnhlv rale in these Inst cases was 
0 per cent In 1010 Wpllers an I l-cwis* rcportnl thnt 
Halters had opcrateii for stneture of the Ink ducts in 
a total of OS eases with a mortalitv rale of |tl per 
ceil The introductinn anl use of Mtamin K (Hull 
an! others** ]93S> and bile <n1U in the pripamlioft 
ail I pustoperftli\e treatment m such cases which has 
reilucerl postupenilise hleoiling to a minimum hs-S been 
largely respotisihic for lliij rrdoebon m the morUhly 
ratr 

J1 inicn and Counseller and ^Icln loe’* have made 
mltreslmj' eoulributinns lo the knowleilcc of the struc- 
ture size and condition of the hiharv tract in health 
an 1 in rhsnuic In n stu N of the pathologic nnstomy 
of the bile ducts their auramars includes the following 
statement 

“Tie most fmjiient patlolnpc changes m lie ducts 
are those of innnmmation Cliolecjstilis near!> alwovs 
« aocoinpanieil l)y infection in the walls of the slocts 
The lesiins are those of the usual chronic inflanimntoiy 
t'pe clinrnctcriz«l b> Ivmphocjtic infiltration and the 
production of fil rolls tissue The glands may retain 
II feci oil and ai 1 in its dissemination through the duel 
The glands respond lo the irritation hv an oserpro 
durijon of mucus and Ijeiwme d/lsled and mslm The 
process of repair is atlendcil b> the formation of 
fibrous tissue which resulU in a thick and inelastic 
lube 

Judl an! Counseller** calleil attention lo the hcl 
that general obhicratne chofangitis may esist months 
before s giis of stneture appear Tlio note! that 
slncliirts of the common bile duel differed from tlose 
following simple aseptic lipaiion in tlat the mfeclive 
process was alreadv present in the ducts prur to the 
nperat on at which injury was inflicted The retained 
' ‘le is rapi ll\ inferleil and exs erbalion of acute 
ihcilangitis follows -Mlhongh moderate diUlabon «su 
flili ocrufs it IS rarely extensive and mss be entirely 
absent 

Sjmptomalolog3 and Pathologr, — 

J vjffTcfHrc of ihe Common Duct Follotr^ 


tug Operation on the Extrahepatic Biharg 
Tract — This condition is clnractcn/td tisu 
alU bv prolonged dnimgc of biU from the 
mcisioii nhich mnt continue for i period of 
vteeks or nionllis AMien tlu dnimgc of bile 
finalK censes jniindice occurs \s n rule this 
followed bn pitn which is usunlh inter 
mittcnt ami colickt md which mat iic sc 
compinicd bs chills and fever and bv in 
crcising jtundice If stricture is complete 
the bibirv hstuU nnv recur pam nud fever 
subsiding with the dischnrgi of biie If stne 
luic Is iiicompJete (he svniptoins of bdiart 
obstruction subside with discharge of liilc 
past the region of stricture rnto the duo 
denum Jumdiee m eilhtr tvpc of stricture 
vanes according (o (he degree of obstriic 
lion m most casc-v lending to be constaiitK 
prcsvnt m \ar\mg degrees The strum bih 
Tubin \ due (van den Bcrgh) varies stmi 
larlv The general sj>lcmic effects of both 
incompJelt and complete stricture are due 
prmcipaUv to the effects of biharv ob«tPUC 
tion and eholemin and associated intrahcpa 
tic infection and arc cliaractenzed in u?di 
t)on lo the s>m]>toms mentioned bv lo»s of 
weight and svcomhrj anemia Pruritus is 
usuallv present 

2 CaTCviomaton* Obstruction of the 
Common and IhpaUe Ducts — Malignant 
obslnicltons of the common bile duct occur 
with com])aralJvc mfrtquencv Judd Me 
Indoc and Marshall ■' cited Keiznack as oh 
serving but 9 instances m 4 578 routine post- 
mortem examiiiutions .and AIcGhnn found 5 
in 9000 Of 22 000 operations on the biliarv 
tract at the Mavo Clinic, 41 were performed 
for carcinoma of the bile ducts SucJi nniig 
naiil lesions occur infrequtnllv and produce 
a high mortalitv rate The results of anv 
tjpe of operative procedure on the biliarv 
tract in which such malignant strictiiris art 
present are poor 

The lesion occurs more conmionlv among 
males than among females and m about 50 
per cent of tlie cases tlitre arc associated 
stones in the gallbladder or in tlu bile ducts 
Although the tumor nia\ be found lo m 
solve »n\ portion of the common or lupalic 
bjit ducts it most frequcnllv occurs cilbtr 
at the junction of the cjstic .iiid common 
ducts or at the division of the lupitic duct 
into its main branches liarclv is the fcsiou 
locabzeil sufficKiilb to be exci-td One pa- 
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lunt wns opcnlwl on for such i lesion 
li\ W J m IDOf wns Ining nnd tvcll 

m 1917 

Tilt clinicnl picltirc produced cimn 
otnn i« not difftrcnl from thit prodiiceil In 
ans other tspc of olntnicting legions of the 
common hiie duel nllhough >\hin olnlmc 
tion occurs the jaundict is likch to be pain 
lo's more frcqucnlh than otherwise Bihirj 
obstruction \^hlch occurs as a result of a 
malignant lesion of tlie common or the he- 
patic bile duct IS characlerirtd b\ the de 
sclopment of propres uclr increasing jaiin 
dice At first uhen the lesion is small the 
obstruction mas be ineomplele producing 
attacks of mtcrniittcnl pam associated xrilh 
fever In this stage of the obstruction it is 
inipo sibb m most eases to distinguish the 
condition from that which results from a 
benign obstructive lesion that is mainlv 
stone m the common duct \Mien luhatv ob 
slriiction hicomcs complete ns a result of 
niilignanl obstruction of the common and 
hepatic duels as m biharv obstruction due 
to carcinoma of the head of the pancreas 
the Icvtl of serum bilmibm m the Wood 
reaches a much lusher level llian in ca«es of 
benign obstruction and occasionallv reaches 
a concentration of 25 mg or more per him 
drod cubic centimeters 
The general condition of the patient as 
rigards wiight anemia and pruritus dosclj 
parallels that of nnv other patient who has 
a similar dcgric of jaundice regardless of the 
tvpe of biliarv obstruction 
*> Stricture Due to Diffuse Inflammation 
of the Ilihary Traci — ^This condition occurs 
willi catrime raritv Bidi but 1 exception 
pilienls siitTiring from licnign stricliirc of 
the common bile duel on whom alters has 
npcrateil have presented hi-lories of having 
priviouslv imdcrgoiie operative proctcliircs 
on the biharv tract The svmptoms m casts 
of till-, tvpe ii«iiallv appear msuliouslr willi 
evidinces of di on c of the biharv tract and 
minor digrn, of biharv oh traction Dts 
p(I la simiLar to tliat of cholecvstic disease 
occurs and i> followed later bv biliarv colic 
as miatnl with jaundice The attacks of pain 
and flu dcplli of jaundice increase ns the 
inllainmatorv lesion progresses to cansc 
nn r. ncirlv complete obstruction In the 
earlv tnges of obstruction of this tvpe bile 
It oblainwl on duodenal drainagt 


winch dicrcases progressn els as the ob 
struction becomes more ncarh complete 

4 Stricture Due to Benign Tumor of the 
Bihary Tract— Tins condition manifests 
svmptoms similar to those of stone in tlie 
common duct obstructive svniploms de- 
pending on the degree of obstruction caused 
liv the tumor 

Differential Diagnosis. — Sjmploms from 
lesions of the common and hepatic ducts arc 
dependent on the degree of biharv ob true 
tion and the presence or absence of chohn 
gitis regardless of the patliologic character 
of the lesion For this reason it is difficult m 
most eases to distinguish between benign 
and mihgnanl strictures of the ducts It is 
similarlv difficult prcoptrativcl^ to di^tin 
guisb between biharv obstructions due to 
stricture and those due to stone when the 
patient has undergone a previous operation 
on the biharv tract ^^hen there has not 
been a previous operation stone is the mori 
likclv cause cspcciallv since spontaneous m 
flammatorv strictures of the ducts arc rare 
One important exception is noteworthv and 
that IS the frequency with which abnormahv 
prolongeil drainage of bile from the incision 
subsequent lo operation on the bilnr> tract 
IS evidence of mjurv to the duct which 
sooner or later is followed bj stricture 

If a patient presents himself with an cs 
ternal biharv fistula having been operatet! 
on ciscvrhcrc before transplantation of the 
fistula IS considered the condition of the 
common and hepatic bde ducts and of the 
gallbladdir should it remain must be as 
certained For example if material resern 
bhng the white of egg is excreted the prob 
abilities are that the gallbladder remains 
and that there is a stone in the cystic duct 
tMien bile IS excreted the probabilities are 
that the obslriiclion is m the common hde 
duel and that it is caused bv stone bv sine 
tiire or bv a tumor in the head of the pan 
creas In most eases the outline of the ducts 
can be obtained bv rocntgcnographic exam 
matron of the region after the mjeclioii of 
radiopaque substances (lipiodol and brora 
mol) through the smus into the duct< In 
some eases howevir visualization niav not 
be sali>factorv and it will be mcessarj to 
determine the length of tire common or he- 
patic duel remaining above the stricture at 
the Iwnc of reoperalion 
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Aledical Trc'itmcntv— Mnlicul trralminl consists 
largcK of relief of pain ami paparulion of the patient 
for ojwralion ^\^lcn nn Mlcmal lilmrj hsiiila is pres 
euU an ciTort shniiM he timle tn reliim t]ie ble to the 
ibcestirc tract by niuiii^ some of it vsilli suib ilietetie 
Iiquiils as grape juirt one {aiiuil who lia<I an esternni 
hiharj fistula from roreinoma of tlie ninptiUa took bile 
mi'ccd with grape juice daih for more than n sear 
In some rises bile lias Ixrn ihUited nnil Risen bv proc- 
toclysis ijj peijcral boivi-vrr it is irritalmg and un- 
comforlabk to the patient and rspenalK so \rhen 
administered b\ proctoch'sis The conlm? of pnmtus 
IS a diflicult matter The proper application of lolmiis 
and till administration of irp.ntniiiine bxpodermicallv 
arr of sonic aid Iiitm\enniis injections of small dilute 
quantities of procaine will at limes p\e n bnsf respite 
from seierr inlMclahli pnmtus** 


but even so the incidence of serious postoperative 
bemorrhflge in such cases is rare Three Ihonsnnd cubic 
crnlinHlers of fluids :ire pt\en oraJh, ifitrasenousjy 
Or by procLoc lists daily infusions of 1 000 to 2 000 
cc of 10 JKF cent glucose m pliys olopic salt solution 
also arc administered and a high carbohsdrate diet is 
emploscd In cases of profuseU draining fistulas the 
coiicciitrati Ills of the blo<«l urea an 1 of electrob les 
slioull lie delennineil and any imbahnee should be 
restored to as Dcorli mrmal Jiiel as possible If a 
patient is deeply jauniliceil and there is difficuU} m 
controlling the liemorr! agtc tendencies with vitamin 
K 0 prfo|Jcrjtive transfusion of 500 cc of freshly 
drawn blood is given It has ticen shown that the 
prolbrombm content of stored blool fdl rapnily 
(f») Operahte procnlurei for liempii strictures can 
I* ditjdcil into Jive groups (J) hcpalifoduodenosforai 



Fig COO — ClioIedochoduodenostoRiv with end to side anastomosis 


Surgical Treatment — (n) Prropcrntiic trratmmt 
consists of the adunnistnilion of abundant (Imds vita- 
mins especially thiamine chlon le Ariel vitonun K 
foralh ond p-ireiilernKj } tic iiilrasenons injection of 
glucose and in an occasiunal case tronsfiuiiinia of blond 
in an attempt to improve hepatic function and to de- 
crease the I rolonpcd coagulation lime of U>e blond 
<au ed bv the disturb'inces of hrpitie function and 
the dificiencs of prothrombin** Clinical data indicate 
that certain tiaphlliocjumoncs which hase In-cn desig 
nated as s\athelic nlamin K increase the piolhroni- 
hin content of the blood m cases of jaundice and de- 
crease the hemorrhagic tendencies of janniieed 
tients The use of synthetic vitamin K siibslanres 
(naphthoquinones) has permitted rapid increase in the 
prothrombin content of the blcxid when these com 
[loumls base been adminislcred intrHSeiiousK In some 
rases when estensise hepatic damage is present admm 
islration of Mlamin K in any form will not base as 
be neficial effect on the prothrombin as in other cases. 


dioledocliodiiodenostomy (Pig 609) and choTcevsloduo 
denoslomj (Fg 610), (8) exasion of the slnctores 
or tumor with ontstomosis pf the ends of the duct 
(S) plastic opcrafioii for benlimf stricture iWiicfi con 
sisis of longitudinal incision of the stricture followed 
bs transverse closure after the method of a Ileinehe 
Mikulicz psloroplftstv (4) transplnnlalion of an cx 
lernal bihan fistula established when a suflicient 
amount of common or hepatic duct does not remain 
to penml anastomosis of the duet and the duodenum 
and (5) rcsectioa of the ampulla of ^aIer for car 
Cl noma 

The foKuning general considerations wdl guide m the 
selerlion of the surpcal proceilure 

I The permanent implantation of a sitalliura tube 
in the treatment of injun or stricture of Uie bile ducts 
as adsocated bv Pearse,** constitutes an important 
contribution to this type of surgery Pearse advises 
usiDg a straight 3J3 cm bv 6 mm tube with a central 
flange to anchor it in pkee in order to bold open a 
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sVneluwd area o( lh« conjToon b\Ie tloct For a slticUire 
of tfce common hepatic duct within 1 cm of the hirar 



Fig 610 — Choleejstodu >«l«no«lon]\ for stncture of tf e 
lower end of the common duct 

cation of the hepatic ducta he adruee us ag truropel 
shaped 1 or hall h tubes 


the hw u IB satisfactory condition In 31 of the 93 
cases of strjclnre of the common duel (reporteil Li 
WsIUia and Lewu’) m wlich \1 altera operated chole- 
doel oiluodenostomy was performed Twentj-eigll pa 
IsenU went well at the lime t!ve repucted studs was 
made In the ^roup of 3( rases tf ere was only 1 post 
operabse dentli S patients dietl after disraisMil aid 2 
patients erpcrienceil recurring obstruction Ilepalirti- 
duodenostoms was performed 31 tiroes In this group 
of esses ouK IS patients were well at the time the 
studs was made 'Two patients dieil podoperatiseU 
and S rCed after dismissal Eight patients liad recur 
ring symptoms In 4 of the senes of IS rji.«es slumps 
of both the nght and the left I epntic duct were di-«- 
covereif aho\e the slrictured common hepatic duct an I 
roiRmon bile duct Tlie stumps were anastomosed sep- 
arately to the duodenum oter rubber tubes of the 
Maso-SuIGcan ts^pe (Fig Cll) 

Failure to obtain n good result with an\ of Uiese 
methods can be attnbuted direetli (n inaccurate anas 
lomosis to severe infection of the partnchima of the 
User or to infection in the walU of llie birian tract 
iL<eir infection in either of tie structures mentioned 
miv Iw accompaiued bv s«n I Lhe catcuU wvthm the 
bifian passages 

3 U the stnclure or tunwr is small or if it » s to 
ate<l dirretb adjacent to the liver with normal duct 
Iroth proTitnal an 1 distal to it e%ct»ion of tlie Iwioii 
with suWs|uent rfirtcl anft.fomosis of the emis of the 
duel piobablv will be a satisfactors procedure and 
can he eipected to be followed in mans rases hs good 
results ®och a not ususlls the case loneser if the 
scarred portion is merels inciscil and allowed to re- 
main even though tlie lumen of the duet at this point 


r-'- 




"Conirairt-d common ‘ 
du-ct 


1.5 CM „p;u„, Ol U., nsl.1 ,„d Wi lutpate d„5U U Ifc .l.-lmuo. 


» If suTcient normal duet remain* alw* th 
stnclure to , enrol lU arcurate ana.sfonK«« w.ihou 
tro.mn to an ot*nmg made m tlm duo.J«.nm U.« 

bnine tRg COO) resuHa wdl be esceUent prondet 


B »nctea:.ed by a plastic proceilure of the Htroeh^ 
MiLuhcz type This failure mav be evplaineil by the 
fact that tl e remaining scar tissue continues to cOo 
tract. In 11 of the DS cases in which ttallera operated 
he performed some form of plastic operation on the 
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STRICTURE or THE BILE DUCTS 

Ink iliicls One patient dietl ^\lll)ln a sliort time post elenain Tlws promJure miti Ik? expected to be lol 
oiwrnlixcl' nad 2 died snlisequeiillv of the U patients lowed b\ Rood results in sonie iii'.taTicos and h\ fairh 
wlo cmiJtrwent pkstic prcH-edurei 0 were well and g good results m oliim operation lif>we>er is the 
liad h-d recurnng attacks of jaundice least Hatufuclon of the imthods onthneii and recur 



lig 013 —Establishment of 111 internal bdian fstula iii a cast, of complete stricture of the iNtrnhcpnLc ducts 



Fij? CI3— Exfloratjon of the Jiilum of the h\er with an aspiratmc ncnlk which then is iise.1 as a putde for 
the sialial A rfllhcler t$ inserted mto the duct for drainat?? 

* If the amount of duct that remains estenor to fences in l).e group of casi-s in which il h nscrl are 
the heir IS not snUicicnt to allow for cilhef ptoceiluie, I iph This melho.! was cm|lineil m 0 cases with 
an external biliars fisluk nin he ostahrished and hler ssl»r«cton result* tn au]} 9 althouch Here mi» ani/ 
coned out and transplanted into the stomach or dui>* 1 death during the pojlnjierstiie pertoil 
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A more satisfaelory tvpe of operabon is the irnme' 
rhale suture of an opening in the duofenum about 
the hilum of the Jner Tins procedure us earned out 
after a dihteit duct is discosered in the hilar region 
of the liver A short catheter is insertetl into an open 
ing made in ll e duct and a small opening m the doo- 
dccum m the shape of a fish moolh then js sutured 
about tlie catheter to the hilum of the liver 

In December 1033 alters operated on a woman 
aged tnenh-sir sears for complete slncturc of the 
extraliepalic ilucts using a procedure such as that 
describe! in the prer-ethiig paragrapli (Rg fl4) Tlie 
patient receiied considerable relief although occasional 
attacks of subacute inconiplct? bifiarj obstruction oc- 
curred subsequentli 

It transplantation of an external bihary fistula » 
deemed the procedure of choice it must adequately 



Fig 014 — Spontaneous communicstion of an ex- 
ternal liilian futuls with the duodenum caused by 
pressure necrosis of an indnelling callieler 

drain tie intnihepabc ducts and ll es« ducts mast be 
free of stones otherwise the obstruction will recur 
FurtlwTmoTe the possil»htv of a more rerlainlv ewn- 
liie tipe of oiieraliie procedure namefv hepatieo- 
iIurKlenostomi slioul I he considered if sufficient nor 
msl duct remains abose the stricture or Uie fistula to 
enal le tl e duct and the duodenum to be arcuiately 
anoslomosed 

In 18 of the 08 rases reported by Wallers and 
I-enis exlrahepatic ducts could not be found In sudi 
cases the following terlinc permits discovers of a 
dilated intral epatic duct \n aspiribng needle is inlro- 
dureil into the rtpon of the hilutn of the liver until 
bile is obtained \ small scalpel on a long handk 
then IS inlrorlucol alongsi Ic the needle which k left in 
place to act as a guide (Fig CISJ The opening into 
the duel is enlart-cd to permit the introdaction of • 
goexl-sized catheter {50 to 26 F) In 1? of the IS 


cases this method or a modified procedure permitted 
the establishment of an CTtcrnal biharv fistula In 5 
rases la which evlemal bdiao fistulas were formed 
the pressure necrosis of an vndwelhtig catheter pro- 
duced a spontaneous communicatioQ lieltveen the fis- 
tula and the duodenum In 1 of these oases the *pon 
lancoos rommuntcalion (Fig CH) developer! about 
nine months after the operation and two years later 
this patient was enjoying pood health 
o Tlie frequency with which small tumors of the 
ampulla of \aler cause obstrucbie jaundice shoal 1 
not be forgotten Since the tumor is icsuallv snivll anj 
lx of a low degree of malicnanrv, producing snoploms 
earlv and Rieta.sis.sis late it lends itself readily to 
trvnsduoden-i! removal Ilarcly the tumors are benign 
In a consideration of Uie vanous methods of opera- 
tion for tumor of the ampulla of \ater, it is only fair 
to give credit to palliatiye or conservative methods 
of relcvtflg obstruction bv anastomosis between the 
biliarv and iDlestinal tracts and to call attention to 
Abells*' interesting case in which ruhum was applietl 
I V an ingenious method to the ampullar lesion If the 
patient is deepN jaunrlioeil or if hi« condition is such 
that resection of tlie ampulla cannot lie aecompfished 
with a reasonable margin of safetv it woul I seem (hat 
the palliative operation of bilion intestinal anastomosis 
IS mdicnted * On the other hand if the patient is m 
good conihtion nod the lesion is prodoeiag such svmp- 
loms as bleeihng which mai terminate the patients 
life unless it is stopped tl would seem tint resection 
should be undertaken In support of the argument 
favoring ampullar resection m indicated oims is the 
relaliTelr low maLguanej of carcinoma of the nmpwlla 
of later Hunt and Budd^^ in a review of C3 raxes 
reported in the hleralure found that the rt'k of rodi 
cal extirpation was S8 per cent of 47 suf'iyors of 
ralical operation JO had dierl of recurrence willim one 
vear Oiolecvstnslomv or more desitablv cholecyslo- 
gastrostomy is advisable prefimiaary to resection of 
tlie ampullar lesion if tlie patient is deepU jaundiced 
It IS an interesting fact that the operative mortality 
rate miong palieuls who have mnhgnanl lesions of the 
exirahepatir biharv passages is exceeihngli high re- 
gardfevs of the tvjve of surgical procnlute tamed out 
This IS true even when sudi a minor proroilure as re 
njOTiDg a specimen of the lesion for microscopic ex 
aBunalion is done ludeeil it ii hkelv to lie the cave 
also if an exploratorv operation alone is earned out 
without excision of any tissue The rea-on for this high 
morlalilv probablv lies in tlie fact that as a result 
of the prolonged jaundice a considerable degree of 
lepatic impairment is present In adlition the effect 
of the malignant disease pnibabli lends to lower the 
general vitalitv an ! resistance of the patient The m 
cieasing knowledge of hepatic disease and tie treat 
menl of various deficiencies with vitamins and glnrosc 
lave gteaUv toluced the mortalitv In cases in which 
fslients fail'd to recoier from operation po (mortem 
examination reveals as a rule vnnoiis degrees of cho- 
lanmtu and hepatitis hepatic al»ce«ses and deslnicl on 
of hepatic cells The use of vitamin FC ha* diminishctl 
gratis the occurrence of hemorrhage ey«n when e»n- 
siderable hepatic damage exists 

In cases of benign slncturc of the common bde <wt 
tlie operative risk is not nearly $o great although m 
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onv larp* mtitu o( rasp* th? onc^»ll^e morlaJiW rale 
titll Yif> from 10 lo 20 per mil In Ihe icripa of OS 
ra.Vrs »n whicli oprratpil. tlip nppfalive iROr> 

laltr rale wb« 10 i»t mil T}ie stirmral pfiHTilaTpa 
inlinlol fjxralHiii* «>n Is patient' whn liml cnmplcle 
elnrlure of tlie cxlra}iej*alie ilm fs Ontv I jio'lopemli't 
iliftlh liowotr. in SJ eav' in «luth eholr- 

Uirlir-luixlrtn^slomj «ai peffurme-l a rrottaUly rate 
«t S 1‘rT rent P/o'IiJe'J il j< Jo reliere llit 

leliar) cilnln'rlKiTi romplrleh , llie ri«W of liie operation 
'aiU ilejieiKl lor tlie mokl |>nft on tin abilitv of tlie 
lirrr to repun il* ftjnrfKin Ifelief of oJnfrwtBm I* 
I'le e*M-titul pufiMiw of an> ojiemtive pmpi'litte on the 
jaun liwl patient, fur the nbstniehnn w com- 

jklif.' rcliexeil, firfnnrrfiace or infrcliou ti'iiativ «iff 
trminale the pietnre. am! tlie ronlrol of aueh |>rmor> 
rinre, earn tlioiiah xilamin K it ailmihitlerefl i» du 
reetl> ilepenilent on the alnfit^ of the liter lo funrtion 
Perii'tiiijt |<»ttijieratite infettuin and ehnlanstlit fre- 
il'ietitlt re«|«ini) In adimnidnliun nl ft>illBnl^atnl<J^ 
and other e!iena<lhera|>rulic aiwnLt Tlie jU'iiejnua utc 
of fholenlie arenti rueli a« drt!.o!in (dehtdrocholic 
and) mat aid in “fluihinfi” the Intiarv pavMiJrt ami 
reheniif; it&tii and attoeialrd Infection 

Summarj'.— rrnm IfWl to KHfl Wnllers 
ojnralwl on OS patknts who had hoiiijin 
slrlclurct <if the romtnon bile duel; this 
inmibcr intliidcfl 18 jmlunts who had com* 
l»!clc stricture of the cslrahcjmlic illicit Ten 
patients died in the lioipilnl suliTqticnt lo 
operation, n inortalitj rale of approximately 
JO per ctnl. In 4 (before* (he* introiluc* 
lion of xjlnnjin K) the ijumodjalc cnii'c of 
iKath was |>oslojKrati\e htiiiorrhasc. A 
stiid.\ made in UHO rtvenU-d lhal of IhcOS 
pzitionU. .>4 (53 per cent) were living ond 
well. Of till* :5< paticnls, howexer, on whom 
choUdoehodnodenostomy had been jicr* 
fornu'd, SS (83 per cent) wire living and 
well. 

In the entire ♦•erics of eases, cholrilocho- 
duodt iiostomy was performed 31 times and 
hcpalicodiindcnostomy 31 limes; plastic rc- 
foijtlruetion of flic* bile tlucl was possible 11 
times This group jielded by far the most 
favorable re'ulls, in lhal there were only 4 
dtalhs. a morlalily rate of 5 per tent. Si\ty- 
Iwo ptr ctiit of lhc.«e piticnls were well in 
1340 at the time the sfiidj was made. 

The use of sulfanilamide has aided in the 
control of recurring attacks of cholangitis, 
and Ihc introduction of vitamin K has re- 
duced greatly the danger of pos.topcrotivc 
hemorrhage. 

CscTAiN AYaltstav Walthis. U.SJ'I.ll., 
Moaais T. Fhiedelu 
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CONGENITAL OBSTRUCTION OF 
THE BILE DUCTS 

Etiology and PalhoIog3 — According to 
Allpo and oilier obseners the bile ducts m 
their process of deselopment pass through a 
solid stage analogous to that of the inles 
line \n arrest in deielopmenl during this 
solid stage more adequalcK explains the 
malformations found than ant of the other 
theories ad\anced 

The gros-Y pathologic findings associated 
with these obstructions of the biUars ducts 
are general icterus enlargement of the Ii\er 
and a wide variation in the malformation of 
the ducts 

Sjmploms and Diagnosis — The diag 
no IS of congenital obstruction of the bile 
ducts ma\ be quite difficult to maXe m the 
first few weeks of life but it becomes sim 
pier ns the infant grows older The jaundice 


IS present a few davs after birth and grows 
more intense as the infant enters the second 
month of life It is of a greenish vcilow tinge 
rather than tlie marked veiio" seen m bih 
arv obstruction of adult life The slooU are 
acholic as a rule but ma\ at times gne a 
positive test for bile or may sliow gross evi 
denct of bile on their surficv. even in cises 
of atregia or complete absence of extrahe 
patic ducts This is explained hv the txcrc 
lion bj the mlcstmal mucosa of the bde car 
ritd in the blood stream The urint contains 
bile and the icterus index is u->ualh high 
The bleeding and clotting time mav be 
slightiv prolonged The fragilitv of the red 
blood cells IS normal Slight anemia lias been 
observed in some of the pilients Tic e pa 
tivnls show a stirprismglv good state of nti 
Irition and development even when several 
months old The striking features are the 
general icterus and the enlarged liver with a 
hard edge 

Other diseases mav be confuted with tins 
condition for instance icterus neonatorum 
which IS not serious and which geiicrallv dis 
appears after tlie second week ^^hllc Iht 
degree of icterus during the first two frteks 
of life mav be the same as m ca«cs of oli 
struclion the infant witli icterus iieona 
tonim does not have an enlarf^cd livtr 
jicUohc stooU OT m the wtme Ervihew- 
blastosis foelalis is likeh to Imvi an earh 
fatal outcome but before dtalli tlie infant 
usuallj shows an enlarged spletn and an in 
creased numbtrof erv throblasts in the blood 
smear Jaundice of hemolv tic sepsi'^ docs not 
show adobe stools bile m the unnt a high 
icterus index or progressive jaundice Svph 
ills IS ruled out bv serum tests of patient 
and parents and bv roentgenograms of the 
tones 

^ilh few exceptions it is belter not to 
operate before the end of the first montli 
Nothing IS lost bv this delnj and the a«sur 
ance of a correct diagnosis is gamed It is 
not wise to put off tlie operation bevond the 
second month as these jaundiced infants 
have a low resistance to infections from 
which thev maj die 

Treatment. — The treatment is surgical 
The tvpe of operation used on tl e t small 
infants vanes with the lesion found The op 
eration is not casv on account of the small 
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•size of the structure'^ and Ihcir >ariflUoi)S 
from normal. In ca<c iho common duel is 
not rcadiK identified, It is iiclpfnl to insert 
a small catheter into the pallhladder and to 


^\ns theoretically amenable to relief bj sur- 
gical methods Thirteen of the 1.0 p.itients 
\Mtli ccimtdetc obstruction whose condition 
was operable luxe rccoxcred The 0 patients 




np CIS — \Ursin of Uu* rommon iliict. showing the Icchmc of «m 1 to sitle nimsloimwis over a »tiu!l pint of 
nihlipr tii1>c. with a sinptc tow of inlcrru|il4sl inaUmt iuturw of fine «ilU* 


injoct saline solution through it. If the cystic 
duct Is patent and the common duel Is not. 
this procedure will distend the common 
tluct and make its isolation caster When 
atresia of the common duct is demonstrated, 
the gallhindder nia,\ be amislomo«od to the 
stomach or duodenum This is a simple pro- 
cedure but Is not the opt ration of choice 
e\ctpt xxhrjj the ^wtunJ’s enuiJitjon does not 
warrant the somewhat more difncult opera- 
tion of clioledochodiiodctiosloniy. The com- 
nion dm I is so small that the ordimir.x 
methods of anastomosis arc not feasible 
(Pig C15). lienee, it is performed over a 
short piicc of rubhtr catheter, and in ca«c 
of an c\lremel.\ «mall duct a very small 
piere of Ureteral catheter is used. Tor the 
smallest duet we have successfully anas- 
tomosed. a segment of no 4 ureteral cath- 
eter was Used The suture material was Verv 
fine silk The catheter is left in place to be 
carried on bv intistinal perislaNis (see 
roentgenogram in Pig (510). In one instance 
a successful anastomosis betvseen the he- 
patic duct and the duodenum was carrkd 
out in the same manner as that dcscribevl 
for the common duct. 

Pro</Ho«» — The morlalil.v for the pa- 
tients with complete obstruction without 
operation is. obviouslj, 100 per cent. In our 
series of 00 eases there were 54 cases of com- 
plete obslrijction and 0 of partial obstruc- 
tion. In 94 of these ()0 cases the condition 


with partial obstruction all rtcovmd lull £ 
have had oct.tsiunn] return of s.vmptom> In 
this group tlic late rtsulis sugg(.<it tliat 



yiB etc— Roi'iilpfnngrom of tlie jiatient with ntresia 
of the common lnle ifiicl Note the ruhbir tube over 
whid tfie emf to sitJe iinaslanmsis of the wmnion 
bile <f«rl to the ituoileniim wits mmle * 

cholcdochoduodeno'tomy is preftrsbk to 
cholccjstoduodcnoslomv or cIioIec;i stogas- 
troslomy. 

WiLLiAsi E Ladd. 
•IjhW Aim Surp J B Lippncolt Co 
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XXXI. THE PANCREAS 


SUKGICAl. niSGASKS OV THU 
TANCUKAS 

•Inatoray. — 'fhe ixjnrmn u »*r»pfy tn ft 

rrlmjirnJohfnl l*witn'n lirhiti'l fttiftr of tW 

jimrujji} Iwtrts «l I'l** lc*rJ <*f finl and armnd 
iunlar ^-rrirbrac It eitcr<!4 fmm iluixl^num on 
l*ip to tip «>i> llip Wl TIip orfaa may 

lir dmrW into a h«l Kx!r anl 1«I Tlo l>ra<! 

of l^r ornn i« mnl W into Uip Wji of thp <)u«M!<>i>nm 
I'oitprw'rU Ifp lipatl I n «•> ihp \<n.i ruTft am! potlnl 
tnbuljTir* vtl ilr tikp |ax1v rptsip* lip aorta rrnal 
ycT'plr, rujrarrnal jrUrd arnj Irft Li}i)p\ Thr la«l rw) 
be iiitiruntrlr rrbini lu llip tjlrrn Up ctnmarli i< 
■ilfri'r tlip lran<vrr»p mmyntm M mfpftor ftrwl ol 
tl>r rtlrrnip Irfl ftill W fnuriil llip •filrtiif flftilfr of 
tSr »T.f n Tip upjwf marrm i» arp«i»f<l or (itimrtnl l»v 
!lp xplrrie artrry 

Tumor* rf lip parurra* mar pomjirr** thr wfonor 
rrtia «\» awl foilal (nlmlanp* aj<! rmv* 

( ar«tH fra oj tlip ! pjl] of llip lutirTrai mHollv n>ii>* 
ihr lomrmn bilr «lnrt afHl rati'p* jatindup 
\n uWr o» lV« prulrrwr «atl of tip »lomap1» ma* 
rrwlp ml » llip {vaoma* Thp tail ttiaj Iw injnml <lut 
ing »i>Vnpflon) or tippliirrlomr '*ol«t or px-xlip 
(mat!* ftill p'lijpol fnrft-anl thro'itli tl«p fr'lrorolc 
or iho ^itnliPtMtir omrnlufti or I'lfpfwrlv Ibtoudi 
l^p IrarrYtrio «fK*oo*f»/n Tip mom pancrratic if>»pt 
of A^lo>«mc lra\rT»o« tlx mlitp I'PcUi of tho clami 
JO I rjxxji Info {Jw arppulij of Valrr, orraHj m 
pjalim yitli ihr powrtxin Ixl^ dort Tin* m »mj>otlant, 
l«au»p if tlip opejut);! min llm iluolmum i« ololrtjrlPil 
(lip lit}' riiar i<in« mlo (1 p itanorpalw diirt ami apt ap 
|■anrr•-nlltl> \t» o<Trr»or> ilitrl (‘•anlormi) i* uruillj 
ViPMtiV fttwl cnvnvnu«M*:e.lPft litlftpprv tlup ro»»a duel awl 
ll' rluwlpTiuTn rrphalAi! In llip amj'iillfl 
Tlip papnirrw i* (upplml Iit tlx *I Imx owl *iippnnr 
artl inferior pa!ifTroti"»»!irwlpMal arlrnm Tl'r Irm* 
(ilafip (fiatriliiilKin i* ncli owl ilrain* riKHfli into llw 
}>nn(-Tpalioo<lu<>ilrnat jw! prraorlip nwlr* TtiP iiPf>M 
art- lirnvn] from iJie jolar jAaiJ* owl ifw »jru* 
Ph>htci1ogy. — The jiancrcft* » mlimilpl* conrrnip«1 
in ihr nvtaWi«ni of rorlxilijilralp fat and ppotrin It 
H fflfippftiptl *rUU the limlthnir up slonnc am! prepn* 
ralion of rrrrjyi for ulihralKin m llir ti**itp* 

Tlip Pitminl refTrtifin jxiiirnl into the «loo<|pnuiii 
i* inipdrtant fo' clifrmtion liv rrawn of lU fcrtnenl* 
1ri|i--ui amilAM' fipn*** renin, maltasc awl (io*<rWt 
rrppMn Unhkr the pB*lnp rnyirnr* apjnfptillv t1i*»*e 
of Iiinriratw jtiiff arc prwlwor'l I > one of «JJ 
Triixim or panirralic prtilpaie i* a imirli more j«o«er- 
fiil prolrolitir rnryniP limn jxpsin A* sptrpln! l)> 
Ihp panrrratK' i-rll* Irypnin exi*l« a* Ihe pr(»cn«nm in 
an almnil marli'c rlnle ahicli r* con^rrlfd from 
IrvpMiKtcm lo tr)p<iii l>j the pnlrroViTinv of the iluo- 
'lenal sccrttKiii Comcwion of IrvpsmoePn to lrvp<in 
m the pnnen-a* rrniift* m dice^lion of panerpalie lt**ae 
ptruumnbly llie mrrhnnHm in pnncrpatili* Proteins are 


tiyilrolizetl to Ihe ili{iepti<|p, tn|xplif)p and Iclrapep- 
tnfi. jtajx I'J lh< action of llm ctirMne I'nncreaUc 
amilaie acis m n fndnon wtmlnr lo lhal of witiiary 
am)tv«e. rattwiie rapul h«i{n>I\«i< of <lnrih Pancre- 
atic Kpa*p »phu llip fat imitrculc* into the consfituenl 
t»U% petti ant} pheenn 

Tlie iiiliniil »rrretinn deruml from the isliU of 
Lanjrerhan* ha* tn ih> rvjjh Ihe rarlvihiiJrntc meUle- 
oiiitn, and tf tl i< dillcicnt ilialKtcs lesulU Tin* «<'rre 
lion, under the name of in*iihn mn% lx. admimilered 
nrtiltrialK an ! tliu* mav repitile tin ihalxtic slaU if 
a*kirlnl by proper rhet 

ANOMAUIS or Till: PANCRC.VS 
Abnomiahljr* nf the panerro* mn> be d>*ided into 
llo*e of the plain] am! tin *e of iL* duel* 

Vn aeeevviry or alx-rranl fumcrea* inai p»i»l in the 
Mall* of the alomarh, duwlpiium jejunum or ileum, 
the laiirrea* iimi In* rlefl nlmort iiitn Ian (nrU it 
nji* bale oulhiiis IdniW or may bv rntarpenieiil of 
•It fip«f{ almml rumpfelrfj enrinle Ha duodenum 
(annular (awn’ll*} 

Tlie iNirmal arraiijrmetit of the eoinmon ihtcl and 
|«nereiilie dud omliii# lo form liic Ampulla rf Vnler 
may be atlrml •>> that /I) Ihe panrrcalip diirt join* 
the cfUimon dw-t »»>me dirUnee fioin the duoihiium 
the ampulla being alwnl (8) khe loo tlucls open 
reparntel* into a fiMsa the nmputli and enniDcle lieing 
alftent (S> the two duet* ojien separateU at tin. apex 
of the eanmrle the ainputta lieing nb*tnl (4) rarely, 
the eomnion duel iiniU miIIi the duct of Santriniu 
Aa (o ilt tuD pancrrntie duet* (he ruh i* that both 
ore (ireNciit aw! they Biia*lomo*t Milh each other the 
•fuel of \llr*»«jr tt Ihe larger OrrarjonflUy the duck 
ot "i^irfiotitw »* yvpn'rtfie nnh 'ihkn hje ’'hithnijirr Vti 
|Hr pent of hndir* the ilwt of BanUrini i* ohhlcnitr<l 
Hear it* termiiialmn (Opie) and if Ihe duet of IVir- 
*uni; »* oeelwleil in nueh a ease secretion is entirely 
olislni'teti 

IMiile n mnabh pimercis is pmelienlli unknown as 
» chiw'it entity It iniN fall ifownwnnf or forwanl or 
may be part nf the rontriits nf a duiphrngmatic hernia 
or Tcry rwrrli mo\ lie contaiiietj nilhin the sac of an 
umlHlieal hernia. 

TRAU’MATIC PANCREATITIS 
EGoloffy. — Trijurj of the {lancro/ic un- 
complicaletl l>j set ere trauma lo other or- 
gans. I's n rare occiuTciicc Forft stv cases 
onU. of subctUnntoits injurj, h-ixt* been col- 
ItcUtl b\ Stuart (1021) In a stuifv of 9l»5 
ca«*cs of BUii'ihfil wound of the abdomen 
^Yo!lact. (1*117) fouml that the pancreis v.ns 
noundid five times The panertns is tnjured 
by a sudden, se^trc force that drncs tlie or- 
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gan against the ^ertebral column and 
crushes it. The patient may be caught be- 
tw een cars, may be run over, maj be kicked 
by 3 horse or maj fall against the edge of a 


tion. Shock or collapse occurs, and there is 
intense pain in the epigastrium. Rigidity is 
present. Nausea and \omiting occur. There 
maj be dullness in the flanks, owing to the 



Fig 617 — Showing the anatom> of the pancreas ant! itj anatomical relations* 


table. A bullet wound of the abdomen may collection of blood If the contusion or lac- 
invohe the pancrca*. along with other eration is slight in cxlont, the patient may 
neighboring organs Such an injur.t gites suffer fcT\ sjmptoms, but later a c>slic 
rise to severe shock and hemorrhage. swelling de\elops in the epigastric or left 



Fip 618 — Saptlal iwtion to show surpeat approaches to the bocK of the pincreas A is the approach 
through the gastiobepalic rigament, B v the approach through the paslrrxohc hgament. C Is the Iransmewchc 
approach t 

Symptoms. — There are no cardinal hjpochondnac regions i\hich rapidlj reaches 

toms Complicating injuries to other org.ins a certain size and then remains stationary. 
u«tiallj produce the recognizable symptoms. This is due to the effusion of blood and pan- 

and the pancreatic lesion is found at opera- tCaJlamler Surgical xtnalomj. AN B Sanmlcrs 
•Maio. AN J- .-Ann Surg J B XJppiacott Co Co., Publishers 
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matic fliud into the lc<!scr peritonea! ca\»tj 
and IS to nil inlcnls and purposes n pseudo 
p increntic c\st 

Treatment — If tlie dingnosia is mndc or 
suspected if tilt s\niptoms nrc severe nml if 
the condition of the patient permits the ab 
domcn should be opened the lesser cnvitj 
c'cposcd and the rupture tamponed or su 
liirtd The Inlttr la to be preferred hut n^ n 
fisluh alma'll alwnvs results dminnpe must 
he providctl If the pntienl rerovers the 
fistula persi t" and usiiallv closes spoutnne 
ou«h in five or six netks The rxcIiisioM of 
cnrboludratts from Uie diet is often ncom 
mended but is of no material benefit If the 
fistula per ists indcfiniltlj il maj be iitcts 
snr\ to reoperatc antfrtmovt the ifistaf por 
tion of the gland 

WOUNDS OFTIIF PANCKHAS 

Gunshot and stab wounds ma\ occasion 
alU iiuolvt. the panenas alone but usuallv 
affect other organs as well The probable 
course of the liulfct and the locations of tht 
wounds of entrance and exit are u ualK the 
onh guides Prompt operative lutcncntion 
should be undertaken and the w oimd treated 
In suture or tamjioii Drainage is al« avs in 
(heated 

Tlie pancreas is occa«ionallv injured diir 
in^. the performance of operations on other 
organs In the operation of partial gasircc 
toniv an adherent ulcer maj necessitate 
shaving a part of the pancreas Iso barm 
•■eems to result Injurv to the tail of the pan 
ertas has accompanied splcntclomv and iiii 
lc«s the gland is well ligated it mav result 
in a falalitj More serious is the injurv done 
dtirinj, tht ptrformance of ncphrcclomv 
when the clamps havt grasped the pancreas 
doling (1017) thinks that this accident 
should be susjucted when the optralion in 
followed b\ rapid prostration and extreme 
distention 

pahenciiymatous inflammations 

The parenclnma of the pancreas mav be 
attacked hv a nccrotiriiig inflammation 
hemorrhagic in character and either acute 
or subacute in its manifestations bv a sup 
purainc afftclioii due to microorganisms 
or bj a chronic interstitial sclerosing proc 
css involving the interlobular or interacinar 
portions of the gland 


ACUTE IIE’dORRirVGIC PANCREATITIS 

E{iolog> — PoUa (1000) and Giilekt 
(1004) fed that the exact mechanism con 
cerned in the production of the acute hem 
orrhagic lesion is due to a sudden activation 
of the Irvpsinogen bv the retromjeoted bile 
til casts of obstruction at the papilla of 
\alcr causing autodigestion of the gland 
Dragsttdt (i0J4) feels that the lesion is not 
producet] bv autodigestion but that the 
necroais of the gfand results from direct ac 
lioti of tht bile salt present in the bile re- 
sulting in a fertile medium for the growth of 
organisms resident m these tissues partic 
iilarU anaerobes wliith bv their rapid 
growth givt rise to tiu to\ic svmptoms Rich 
amf DufT (1930) feel that the commonest 
taiise of acute pancreatitis is due to obstnir 
lion to the flow of pancreatic juice resulting 
from metaplasia of llit epithelial lining of a 
bruich of the pancreatic duct willim the 
ghiul itself The ductules and acmi behind 
the obsiruclion become dilated rupture and 
permit escape of pancreatic jiiicc into the 
j^taiidiilur suhstonci The interstitial tissue 
of a pancreis in common with the tissues of 
the remainder of the bodv po scsses the 
power to ncluale the trvpsmogcn within the 
gland resulting m autodigestion These oh 
servers have found metaplasia of the duct 
epithelium and aemar dilatation m 13 of ^ 
cases of hemorrlngic pancreatitis In the 
great nmjorilv of these cases no obstruction 
to the main duct was found nor was there 
onv o<a:hision at the papilla of ^ ater It i» 
also pointed out bj these workers that nip 
lure of the duct is most hkeh to occur when 
the intraductal pressure is greatest particu 
larlv after a meal 

A (Ximmonlv discussed etiological factor 
IS infection spreading from the biliarv tract 
and cspeciallj the gallbladder bj waj of the 
Ivmiiliatics There is no good evidence for 
believing that infective Ivmpliangitis can 
spread to the region of the head of the pan 
creas block the exit paths from the pan 
creas and produce Ivmpli stasis m the head 
of the pancreas with consequent pancreat 
ills There is no anatomical evidence that 
the Ivmphatics of the biliarv tract area do 
more than communicate with the pancreatic 
area outside the capsule of the pancreas 

The disease occurs more frequentlv m 
men than women and between the ages of 
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twenty and fiftj Obese persons arc <said to 
be more often affected XJsuallj the patient 
gues a historj of repeated mild attacks pre- 
Mouslj or has disease of the gallbladder 
Acute interstitial pancreatitis without ne- 
crosis or abscess is fairly frequentK ob 
served concomitantly with acute cholecyst 
itis especially with erapjeraa of the gall 
bladder and is no doubt the forerunner of 
chronic pancreatitis 

Acute hemorrhagic pancreatitis is more of 
a necrosis than an infection and the choco 
late like fluid in the lesser ca\ity is usuallj 
sterile m carlj tjpieal cases The disease re 
suits from the action of liberated ferments 
on the surrounding tissue 

Symptoms — The clinical picture was de 
scribed b\ Titz in 1889 m these worda 
"Acute pancreatitis is to be suspected when 
s pre\ lously health} person or sufferer from 
occasional attacks of indigestion is suddenl} 
seized with Molent pam in the epigastrium 
followed by aomiting and collapse and in 
the course of twentj four hours byacircum 
scribed epigastric swelling tirnipanilic or re 
sistanl with a slight rise of temperature’ 
The patient may have been previously id 
good licallli or maj have been a sufferer for 
years from attacks of so called indigestion 
or of gallstones Acute violent pam is the 
symptom of onset it is referred to the epi 
gastrium and is followed by nausea and 
vomiting Earlj collapse with its attendant 
symptoms is usuallv observed and is caused 
bv the intense pam and the rapid involve- 
ment of a great part of a vital organ The 
abdominal muscles become e\tremelv rigid 
and in the course of twentv four hours the 
epigaslnum becomes tender swollen and 
tjmpanitic The pulse rale steadily rises the 
temperature aho ri«es if reaction from 
shock takes place from secondarv changes 
in the gland cyanosis has occasionallv been 
observed jaundice mav be present and is 
accompanied by constipation and clay col 
ored stools 

Death mav occur within twenty four 
hours but if the patient survives the acute 
stage the pancreas graduallv becomes gan 
greiious The symptoms subside at first but 
the pain persists the epigastrium remains 
distended and vomiting recurs at intervals 
Belching and hiccoughing are frequent 
svmploms High fever cliilU leukocvlosis 


and rarelv fatty stools and givcosuna ap 
pear in the later stages and a tumor mass 
mav be demonstrated in the epigastrium 
and e\tending to the left 

Diagnosis — Acute pancreatitis is usuallv 
confused with intestinal obstruction owing 
to the acute onset the cramp like pains the 
distention and vomiting But the intense 
shock and the localization of the svmploms 
m the epigastrium are of great importance 
in diagnosing pancreatitis Taiindice absence 
of fecal vomiting and the slight distention 
localized in the upper abdomen are also sug 
gestive of pancreatitis If the patient sur 
vives the first thirty six hours the diagnosis 
should not be m doubt as in intestinal ob 
struction there will be persistent fecal vom 
iting increasing distention constipation and 
signs of peritonitis 

In appendicitis the pam and tenderness 
may at first be felt m the epigastrium but 
m a few hours thev become localized m the 
right lower abdomen In acute cholecystitis 
and in biliarv colic the pam is located to tin 
right of the median line and radiates to the 
back and subscapular regions and the ten 
derness and swollen condition of tlie gall 
bladder mav abo be elicited to the right and 
beneath the costal margin In perforating 
gastric or duodenal ulcer the previous his 
lory the intense rigiditv and the rapid re- 
currence of distention obliterating the liver 
dullness are important differential points 

Estimation of the urmirv diastase and 
blood annlase levels seems to be of value m 
the diagnosis of acute pancreatitis Under 
normal circumstances from ten to twentv 
four diastatic units are excreted in the urine 
dailv and the values for blood nmvlasc as 
determined bv 'McCorkle and Goldman 
(194®) rarelv exceed 180 units alllioiigh 
Comfort (1942) has given 8'’0 units as Ihi 
upper limit of normal An index of ®00 or 
more diastatic units m the urine is taken as 
significant ^alues above 180 for the blood 
amviase are likewise significant The exact 
mechanism producing the elevation in both 
of these substances is unknown It has been 
postulated that during acute hemorrhagic 
pancreatitis edema of the acini and ducts 
results in rupture and liberation of the pan 
creatic juices into the nilerslitjal lis ne with 
consequent absorption bv the blood stream 
\\ohlgcmuth s technic seems Iho best for 
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the deterraiaation of the (trinarv diistase 
while SamoK s method for the dcterinma 
tion of annhse is prohnbh the best in this 
regard 

Recent obserNation indicates that pan 
creatic function is likewise impaired to a 
measurable degree b\ chronic niflammatorj 
disease Lagerlof (1939) using the two lube 
technic showed marked increase m secretion 
of pancreatic juice upon intraaenons injec 
tion of secretin In cases of chronic luflam 
matorj and sclerosing lesions the reaction of 
secretin is greath diminished while m ob 
structnc lesions of the papilla of Vater or 
the head of the pancreas the flow is absent 
This ma\ help to differentiate the«e patients 
from the jaundiced patient avilh carcinoma 
of the common or hepatic ducts Secretin 
increases the volume and alkalmitj of the 
juice while methjhceljlcholine increases 
the contents of the ferment witliout increas 
ing the volume or alkalimta of the juice 

Prognosis — ^Tbe majority of these pa 
litnts die no matter what treatment is un 
dertaken As a general rule however carl) 
rapid operation offers fair prospects of cure 
if the patient is not in evtreme shock In 
subacute cases an abscess often dcaelops 
m the lesser cavlt^ or about the left kidney 
more rarely a sobphrcnjc abscess occurs 

Treatment —Immediate operative treat 
nient should be undertaken if the patient is 
seen in the first fortj eight hours after this 
time It maa be wise to wait until a localized 
collection is formed 

The incision is made in the median line 
aboAe the umbilicus and the abdomen 
opened, the escape of bloodj fluid the char- 
acteristic areas of fat necrosis and the swollen 
pancreas will confirm the diagnosis The 
lesser caMtj is then opened b\ tearing 
through the gastrocolic omentum and the 
pancreas is exposed it should be incised in 
several directions the fluid in the lesser sac 
mopped out and free drainage effectctl bv 
rubber tubes and gauze tampons If an ab 
'ce'is has formed or there is much necrosis of 
the surrounding tissues a posterior stab 
wound in the left lom will dram tin sac at 
its dependent portion 

The gallbladder and bile ducts must then 
be inspected and stones removed and dram 
agt instituted if stones are present if there 
is infection of the tract or if jaundice is pres 


ent A separate incision maj be necessary 
for this performance As little anesthesia as 
possible should be given and dulling of the 
patient avoided In the after treatment the 
patient should be placed on an antuhabetic 
diet to les5.cn the irritation of the pancreatic 
secretion 

Mild Forms of Acute Pancreatitis — 
V\hile the violent form of acute hemorrhagic 
pancreatitis mav be taken as a tape sur 
geons sometimes encounter an acute pan 
crcatitis without hemorrhage This mav be 
an acute edema of the pancreas or there 
maj be areas of necrosis with little or no 
hemorrhage Chronic or subacute cholecvsl 
ills i» associated with it 

The patient complains of an intense pain 
m the epigastrium usually radiating to the 
left Nausea and vomiting are not outstaiul 
mg sjmploms There is no shock Tender 
ness to deep pressure in the cpigastnum will 
be ebciled hever increased pulse rate and 
leukocytosis are moderate It ts hard to dif 
fcrcnliate the condition from gallstone colic 
and sometimes from a penetrating peptic 
ulcer unless roentgen examinations are feas 
iWc The absence of pain on deep msptri 
lion with a finger under the right costal 
mai^m is lielpful 

Treatment — If acute pincrtatitis is sus 
peeled surgical treatment should be advised 
because of the possibility that hemorrhagic 
pancreatitis may supervene or an abscess 
may develop The pancreas should be ap 
proached through the gastrohcpatic omen 
turn and the peritoneum over it inci«ed 
transversely and widely The area should be 
well drained with rubber covered gauze 
drains The gallbladder should he removed 
The common duct should be drained if jaun 
dice i« present or if the icterus index is high 
If the pancreas seems large and liard m the 
head and jaundice is present some surgeons 
prefer cholccvstngastrostomy or cholecvslo 
duodenostomv Cholcdochoslonn is rarely 
indicated 

CnUOMC PANCUnATITIS 

Etiology — Chronic mflamniation of the 
pancreas mav repri'-tnt snnpiv nioilcrale 
sclerosis wath vague digi stive dislurbancts 
and epigastric pain or a dtfinile tumor ninsc 
with jaundiei and rachexia simulating can 
cor 
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The pancreas becomes of surgical interest 
nhen bj reason of jaundice the life of the 
patient IS threatened or when the etiology 
of the affection is behe\ed to he in some m 
fection of the bihar> tract which may be re- 
lie\ed b\ operation Chronic pancreatitis 
maj be concomitant with arteriosclerosis 
sjphilis or tuberculosis or maj be associated 
as an induratue process with cirrhosis of the 
h\er or the chronic nephritis of chronic al 
coholism A certain degree of chronic pan 
creatitis is associated with pancreatic calculi 
and carcinoma of the pancreas and with ad 
herent deep ulcers of the stomach Judd 
(1921) found that of a total number of 1290 
patients with disease of the gallbladder and 
bile duct 347 (26 8 per cent) had associated 
pancreatitis In attempting to diagnose 
chronic pancreatitis the s\mptomatologj of 
all attacks of upper abdominal trouble 
which the patient ma\ ha\e had over a pe 
nod of jears must be considered 

Symptoms — The samptomatology is 
grouped about pain digcstne disturbances 
and jaundice Mosth the patients complain 
of attacks of dull boring fain m the cpigas 
trnim sometimes referred to the right or left 
costal margin back and slioiilders RarcK it 
is intense and has been mistaken for angina 
pectoris Hinton believes that recurrent at 
t icks of pam m the upper abdomen follow 
mg cholecjslectomv are sometimes due to 
an acute e\acerbation of chronic pancrent 
itis lighted up bv the operative procedure 
Some of these patients undergo spontaneous 
recov erv 

Sometimes there is merelv discomfort 
after eating espcciallv of carbolndralcs 
Tomitiwp mav occur some hours after lak 
mg food and maj be pricedid bv epigastric 
di comfort Conatijatiou is more frequent 
than diarrhea and the latter never becomes 
chronic Loss of weight and strength is fre- 
quent and nitunll> suggests malignant dis 
ci'^e A moderate antmn is usinllv present 
Jaundice is not common as a visible svmp 
tom but when the sekrosed head grips the 
common duct it mav slovvlv progress to a 
deep greenish hue and simulate the jaundice 
of malignant disease The intermittent char 
actor of jaundice due to a stone in the com 
moil duct must be considered But even in 
pancreatitis the jaundice is rnrelv so light 
as to cause the disappearance of bile from 


the feces Onlj rarclv is tlic enlarged pan 
creas felt bj palpation and then onlv m 
thin persons 

Functional Tests — ^Theorcticallv disease 
of the pancreas should so alter its function 
as to make a diagnosis of chronic interstitial 
pancreatitis relativclj ensv But it is prob 
able that unless the duct is blocked sufR 
cient secretion enters the intestine to make 
the results of doubtful value in the earlv 
stages Tests for pancreatic cfflciencj can 
include only examination of the feces for the 
presence of undigested protein excessive 
quantities of fat or free starch Estimation 
of the blood sugar and the icterus index mav 
be helpful 

Treatment. — ^Trom the surgical stand 
point the treatment of chronic pincrcititK 
is based on remov al of chronic infection of 
the gallbladder or gallstones bj choices slet 
tomv drainage of the common duct or di 
version of the bile by cholecystogaslrostomv 
or cholccjsloduodcnostomv In cases of 
chronic disease of the biliarj tract the sur 
goon must decide whether or not there is 
concomitant enlargement of the pancreas 
and in such cases should dram the common 
duct for a few weeks If there is nnj sus 
picion that carcinoma is present the gall 
bladder should be preserved and anas 
lomoscd Jo the stomach or duodenum hied 
ical trcitmcnt of an> iinderlvmg factor is 
cs«cntnl 

PANCREATIC CALCULI 

Etiologj — Because of the nntv of the 
condition and the thnicuUv of diagnosis 
pancreatic calculi are seldom recogmzid cx 
cept al autopsv The manner of their forma 
lion IS probablj similar to that of sahvarj 
calculi a combination of stasis and infer 
tion The common occurrence of gallstones 
and the raritj of pancreatic calculi are sig 
nificant They ma> he m anj part of the 
duel but arc most common m the head of 
the pancreas Complete obslniclion of the 
duct results in atrophv and sclerosis of the 
parenclivma but the iskts remain free from 
involvement Retention cj«ts and ahsccs is 
arc rare 

Sjmptoms. — ^Tlie sjmptoms are not <hs 
tinctuc and are suggestive of chronic pan 
crcatitis except that pain in the ipig islrmm 
IS more marked and mav radiate to the left 
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Jiundice nnd lo«s of \\ eight Inve hecn ob 
served Positnc functional disturbance of 
the pancreas js nrelj noted m the cases re 
ported mth operation (Setger 1925) As 
the substances composing the stone — enl 
cium magnesium etc — are radiopositi\c 
roentgen examination is important especi 
allj if the shadows are located behind the 
stomach m lateral Mea\s The condition most 
frequently confused with pancreatic calculi 
choklithiaeis If the samploms are those 
of stone colic and if gallstones are not found 


gastrocolic omentum All of these operations 
arc rathir dilTiciiIt 

1‘ANCRFATIC C\STS 
Etiologi and Tj pcs —Casts of the pan 
creas arc comparativcU rare nnd manj of 
the reported cases classed a« arising from 
the pancreas probibh haae arisen inde- 
pendent of this organ Retention casts haac 
been ascribed aariousla to chronic paiicrcat 
ills pancreatic calculi gallstones or tumors 
Proliferation cjsts resemble the castadt 




1 ig CIO — Tic nl tion^ nf n cvsl of Ihc pancreas lo Ue aMoniRl vseera Tie nost rommon s te i* 
t \ein| ! fi 1 11 (• ticxl n fre<] e e> arc U c s lual oi s 5I o n »cspceli>elj m a an I f Tl e * I al on slvo sn m 
f IS very wifrtijuent * 


the surgeon should not neglect to palpate 
the pancreas A ftclmg of crepitation 1 'aid 
to be silggcstiae 

Treatment — Calculi of an^ size ami 
causing or probabla causing obstruction 
should be remoaed b> operation Ihe duct 
of ^\ir'«ung m the bend of the panenas j»a> 
bo rcuchi^ bj mobili/ing the duwlenum 
The tad of tlic pancreas can be reached 
llirotigh the transaerse mesocolon with 
proper protection of the middle colic nrlcra 
The bodj of the pancreas can be reached 
through au mcisiou m the gastrolitpalic or 


noma of the tlnToul or oaara Iladalid nnd 
dermoid casts Iiaat. been ob'traid Ifrinor 
rliapic casts haac been nolid after trauma 
Pstiidocasts liaae no epithelial lining nnd 
lack the pinenalic fcrmtnl flica arc col 
kctioiis of fluid in the region of the gland 
after inlhmmition or trauma The annous 
tapes arc ditRcuit to difTcrcnlmtc at opera 
lion 

The fluid ronlent of the cast is iisiialh 
brown probabla from blood but occasion 
alia Is tlear It h a i«cid nnd maa contain 

•Jnld. Matlva an I Sfal fijff Artf Surj; •»» 
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«icnn for atUicc and is oflm thought lo be 
<Itft lo CTlirrha) jnundicc or lo Ifie iiniis 
tml painless obstruction of the common duct 
In stone 

Pain IS n sjmplom of imjiorlance and is 
rolick> at first i> epigastric and is 
oflcn referred lo ptphe ulcer or gillsioncs 
Lalcr it becomes iliiH ami constant and is 
referred to the back Specal (Ifl20) remarks 
llial after an operation for rclitf of jaundice 
(such as choices slnduodenoslomv) the 

jMim 15 reht\ed in luosl inslnnres Tins 
woubi bespeak the imi>orlanc«, of dilatation 
of tilt pnllbladder oiul duels ns a cause of 
the pain 

\n epigastric tumor iua> bcdilecled but 
great ngidits of the upper rectus muscle 
appears rather earlj and often obscures ac 
tunic palpal/on cicri when tmncfilion has 
j rothieod a scaphoid nbihimcu falling 
«harpl> asvas from the costal margin This 
!’> tsjjccjnllj true m largc-frumil men with 
a broad deep upper abdomen In other pa 
lienls Ihi mavs can be fell but i> apl lo be a 
conglomerate affair comiiostal of the growth 
m Iht pancreas hmph notlts and omentum 
Tl does not mo\c sMlh respiration and Uic 
txlcnsion of the Incr is u«ualh fi\t<I A sign 
of treat importance is the finding of a 
grcnlU distended gallbladder ulucli mo\os 
«Jlh respiralion In iht {irc'scnce of jaun 
dice tins IS significant of obslriictmn other 
than stone (Couraoisiers law) Stone in (he 
common duel almost alwass is prtttHkd or 
iccomp3mc<l b\ chrome cbolccjslilis with 
Ihickemng of tJjc «oIls of tlic tallbladdcr 
which pnsents dilatation 

The roentgen findings arc not significant 
laccpt that an incrca«« in the sire of the 
duoiitnal curve or a smooth diftct in the 
outline of the stomach ma\ suggest an ad 
jictnt tumor Choices stographv is not jin 
porlant because failure of \j>ualuation of 
the gallbladder is usual in obstructive jaiin 
dice 

The most imiKirlant lesion for difTerenlial 
iliagnosis is chronic paiicreatilis but (he dis 
tinclion cannot be made in the tnrlv stages 
of caremonm Even with the abdomen open 
surgeons have made the mistake of taking 
One for the other The lesions of chronic 
pancrealitis and carcinoma of the pencreas 
sometimes restnibk each other «o closelv 
that the dilTcrcntial diagnosis cannot he 
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made without removing a section of tissue 
for histologic examination A previous his 
torv of infection of tlic gallbladder tract 
chronic and persistent would suggest the 
probability of pancreatitis Courvojsjcrs law 
IS an important point in diagnosis 

TVeatment — As in carcinoma of most 
other parts of the bodv surgical removal 
ofltrs tJu onlv cinnee for the pilicnl Onlv 
I few palitnls are seen carlv enough to offer 
hope for cure However there should be few 
Ml whom txploralorv operation ih not juslifi 
able parllv because of doubtful iliagiiosj', 
and partly Ineausc if (he ease is deemed 
hopeless a sidetracking opervtion inav be 
done for the relief of jaundice after which 
the pitunt will live about n vtnr Cholecvs 
lognslrostomv is prefcircd and is feasible 
gaslro* ntcrostomv shoiihl be addcti as as 
sislmg tbe comfort of the patient 

In the event that the carcinoma is con 
fined to the jiancrcas the surgeon should 
l»e prepared to perform a radical removal 
Therefore tJii. patient should be carcfullv 
prepared nj,nmst the event of a severe oper 
ation 

^^}np{)lc (1038) has ndcquatciv pointed 
out that carcinoma of the head of the pan 
creas can be trialed bv radieal rt«ection 
He has pointed out that ampulltr enremo 
mas removed bv the one stage procedure 
camid with llicm a higher mortality linn 
(hose rcmovci? bv the two stage procedure 
lrans<luodcnil removal with reimplantation 
of the common duct carnes vvith it the dan 
gvr of ptrilomlis and duodenal fistula Local 
removal in either om. or two stages carries 
a higher mortahtv rale than the radical tv\o 
stage procrdiiro with resection of tlic duo 
deinim common duct and pancreas and 
cloMirc of tlie panereatic stump 

The original oitrilion ns developed bv 
Whipple consisted of cboltcvslogaslrostomy 
division and bgation of the common duct 
and gastrojcjunostDiJiv at the first stage 
Tlirce weeks later the greater portion of the 
duodenum common duct and pancreas were 
removed with closure of the pancreatic 
stump This operation earned with it the 
danger of rapidlv developing cholangitis and 
hepatiti-j by reason of the regurgitation of 
gnstne contents into the biliarv tree dunng 
forceful contractions of the stomach Tests 
of pMiCTcalic function after recoverv indi 
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cal«l that Ihts patient was able to utilize 
80 per cent of the fat, and only 15 per cent 
was recovered in the stool. 

A further modification of this operalloD 
consisted in liealion of the common duct 
immediately below the cystic duct >eilh an 



the cholccystojojunostomy (Fig. C20), A 
gastrojejunostomy is performetl at the sec- 
ond stage, followed by eKcision of the de- 
scending and second j»orlion of the duo- 
denum. the ampulla with the lower end of 
the common duct and a wtHlge-shaped por- 




Fis EiO — 1. First sl*w <-tif>lf<y«tojfiunostonij «n»t tmt to »».te icjiinojpjnnostnmy, «itJi or nillmut 
rnlrrmlonij * I!, tirroml sUgr' diKxlrnrctomy with remosal of pmrt or all of the bead of the ponrrea*- If 
f:a.*trcxntemsUjm\ lias rot U-eo stone in the £r«l stase, tl must Ije done \n the wcond stace C. One stare raiFt- 
cal dumlcnopaneTtatectomy, with anlicolic pistrnjrjiinosloms ani! implaatatkin of the eomroon iluet into the 
jejuaum. 


anticolic choiccyslojcjunostomy on the Roux 
principle of anastomosing the tllstal end of 
the cut cntl of the jejuntitn to the fundus of 
the gallbladdir. with end to side anastomosU 
of the fiincllon.nl cut end of the jejunum to 
the side of the jejunum 10 to 12 cm. below 


tion of the head of the pancreas, licatton of 
the cut end of the pancrc.alic duct ami 
closure of the stump (Fig. 020. B). 
operation has been ptrformetl on 31 inlient- 
with minimal dctclopmcnl of cholangitis. 

• TVbippfc; New England J. Mfd. 
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The spleen js one of the most interesting 
organs of the bod\, because it is in\ohcd 
m many abnormal conditions and also be- 
cause there is still much uncertaint\ about 
Its functions in health and about its role in 
manj diseases 

Gross Anatomy — The spleen is located in the left 
hjpochondnum and is c<)^ered by the nmlb tenth 
and eleventh nbs Its a>era^e n eight in the adult is 
shghU> under eoo Gin and it measures about 12 em 
an length 7 cm in breadth and 4 cm in thickness The 
diaphragm stomach and left Lidnej are in coutact 
•riUi the surfaces of this organ 

IUfebence 

Callander C L_ Surgical Analomy, ed i, Phtladel- 
phta, O Saunders Co^ 1939 

lliatology. — the peritoneal investment (lu 
niCR aensa) the organ is enclosed by a capsule of con 
necliie and muscular tissue (luuica albuginea) From 
the inner surface of this laver, trebe^be spread 
throughout the spleen an 1 this netivork coosbtutes 
the framesrork of the organ Secondary processes divide 
the lobct inlo lobules and even imarter compartments 
or splenic omts 

The tissue of the spleen itself or pulp u composed 
main]; of reticulum cells and libers aod^areas of lym* 
pliocjtes At fm)ucol intervals the bmphoc^tes fona 
compact groups knows as malpighian bodies The pulp 
also contains the cells nomialI> fouml id the blood, 
since the estapmg blood saturates the entire bssue 
The branches of the splenic artery enter the hilaiD 
and acrampanier] by Uie reins run in the traberolae 
Tlie artenea subdivide into arterioles or pemnlli \ 
direct connection exLsts between the artenaf opiT* 
bnes and Uie venous sinusrs Kniselt has slnvn that 
the vascular svslem of thr spleen is a closed one bat 
that reil bhxxl cells can pass through stimulated or 
injured sinus nulls However MacKenoe )Yhipp!e and 
Wlnlefsleiner have slated recently that the svstem is 
riallr open and that the pulp space u the primary 
vascular unit Thei think that when the capsule amt 
trabeculae contract, the structurally “open" circulation 
becomes a functionally “closeil" circuit 

Rfftren CE*! 

Kmselv M II_ Spleen Studies I and TI Anal Rrc. 
C5-e3 and 131 1936 

MacKenne D Jr., ^\■hlppIe A O, and TOnler 
sinner M P Direct Obsembons on the Cinmls 
tioo of niorxl in Tranullamnatcil Mammaliaa 
Spleens, Proc Soc Fsper Ilio! t Alcd 41 IS9 I9W 

Physiology. — The chief funetions of the spleen are 
(a) formation of lymphocytes and monocytes* (6) 


phagocytosis of bacteria inert particles, white blooil 
cells and probably platelets (e) de«lruction of cry thro- 
es tes formation of bdirubin and thus storage of iron, 
and (d) storage of blood Lnder excitement dunog 
exercise or after injecbuu of adrenalin cooUaclion of 
the spleen occurs and blood is forced into the circula 
tion This has been denwnstrated in animab but not 
in man 

^me other funebons attributed to the spleen but 
not proved, are formabon of punnes production of 
a coagulating substance of the blood regulation of 
lilood (diolesterol produebon of an inhibitor of platelet 
formabon and influencing of ixine inariuw funebon in 
general and production of immune substances 
In spite of the fact that the spleen has apparentb 
tnanv functions lU removal causes no permanent 
effects Splenrclomv tn the normal mamma! risults in 
a mil I temporary anemia an augmrnUbon of retieulo- 
cytrs an increase m the resistance ot the red blonl 
relb to hvpotooic saline soIntioQ, celluhir hv-perphuia 
of the bone marrow and a markcil nse in the platelet 
count These changes are transitory sine* other organi 
of the bodv apparently take over the funebons of the 
spleen Despite suggestive amraal expenin«sUlion. 
there is no evidesev that removal of the spleen Tcoden 
man less resistant to infecboo 

References 
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Pathology —In such conditions as Gaucher s «llsea4e. 
tnbeeculnvis Hodgkins disemie and leukemia eha* 
aclenstic lesions are found bv microsrop c examination 
But M» most splenic ibsorilers or ailments m which 
the spleen is involved no specific abnormaCUes are 
•seen Congestion, anemia, atrophv hvperpla.»ia meU 
pUsia and fibrosis are the principal changes feruud 
and thev appevr in vnnous rombinations and proper 
tions I» llie case of the spl-en therefore the patho- 
logic findincs m manv conditions are not as importart 
as fnncbonal and clinical changes The lesions e»* 
countered will lie described as each disorder affeebng 
this organ is discussed 
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Chssification — It js impo'isiblc to tlas 
ihiiormijitjcs and fJj'pascs in\oJ\mg the 
Nplem m i Mniplc 'iiul loi,icnl nnnmr be 
nuse iht otiolo<r\ ui nmu cnsc*^ I’i nol 
known nnd bccnusc there i*; no rcf'itionslitp 
between the \nrious pathologic states Prom 
i snrj,ical Mewpoint three diMsions mij be 
made as follows 

V Conditions for which spicnectomj is of 
decided \alue 

I Traumatic lesions and non traunintic 
rupture 

" Anomalies of position and mechanical 
iceidenls (torsion nnd a moxablc 
spleen) 

*» SphcrocNtic homoUlic ]nundice 
4 Thrombocj topcnic purpura 
> CongesliNt splenomegaly splenic ane 
mia Eanlis ssndromc 
<1 Schistosomnsis 

7 \bscess (certain cases) 

8 C\sls and hemangiomas 

0 'Neoplasms 

10 \neur\sni of the splenic artcr\ 

11 Chrome nculropciin 

19 An\ condition in which a Urge spleen 
causes mechanical distress and in 
winch splenectomy is not contra 
indicated 

II Conditions for which spleucctomj is of 
possible yahic 

1 Gaucher s disease 

9 rrythroblislic anemia (Cooley yon 

Jaksch) 

3 Sickle cell anemia 

4 Cirrhosis of the Incr 

5 Tuberculosis 

C Conditions for yvhich splencclomj is of 
no \alue 

1 Sjplnlis 

2 Amyloidosis 

3 Kala azar 

4 Afalaria (tropical splenomegalj) 

5 Polvcithaemia vora 
C Leukemia 

7 Hodgkin’s disease 

8 Iltmochroimtosis 
D Anomalies 

10 Other diseases 

Various other diseases some of which be- 
long under group C of the foregoing classifi 
cation merit mention for instance Nie 
mann Pick disease thrombophlebitis of the 


splenic vein cjsticercosis echinococcosis, in 
farction Ilaud Schuller Christian disease 
Stills disease histoplasmosis agnogenic 
mvcloid metaplasia and the Telty syndrome 

In some diseases the spleen may be some- 
what enlarged but these do not fall into 
surgical cl issification except for the prob 
km of difTertiitial diagnosis Illustrations of 
such conditions art subacute bacterial endo 
carditis infectious nionomiclcosis and per 
melons incmia rnlargement of the spleen 
may occur as a result of sulfonamide tlicrapy 

Rffibesce 

ftc 2 n koff P VfcGo an F J n Poof F 11 Sor 

gtty of tie Spleen in Nelsons Ix>o<ie Leaf Surgery 

N Thonjis Nelson f. Sons 1133 el ap 7 p 313 

Dmftnosis — A correct diagnosis of dis 
orders inyohing the spleen depends as m 
nil distnscs upon eliciting an adequate his 
torj performing a thorough physical cvami 
nation and oblammg essential laboratory 
data In many of the conditions under con 
sidcralion special hematologic studies are 
nccrssirv TJusc will be discussed under 
tach discasi 

Of paramount importance in the disorders 
111 which splenomegaly occurs is tic ncccs 
sily for palpating this organ Sometimes a 
xerv large sjdcen can be seen bv inspection 
ns It bulges from beneath the left costal 
martm into the al domcn To be palpated a 
spictii must be at least twice normal m size 
Tlic patient must he relaxed and the ex 
ammer should begin palpating just above 
the brim of the pelvis yyorkiiig his yvay up 
to the costal margin in order not to miss a 
yerv large spleen ricxion of the patients 
thighs often increases relaxation of the ah 
dommal yvall Breathing easily and deeply 
through the moutli and abdominal breath 
mg if this can be performed yvithout cans 
ing undue abdominal rigiditv arc desirable 
maneuvers lYith the patient supine the ex 
amincr stands al the subject s right side 
places his left hand under the patient’s left 
posterior lower eoslal region to support this 
area and uses the finger tips or the radial 
border of the index finger of the right hand 
parallel with the costal margin for palpation 
If the patient can place his own left fist be 
hind bis hick for support then both of the 
examiners hands arc free for palpation An 
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other method which is of use is to turn the 
piticnt on his ripht side neir the right edge 
of the bed thus permitting the spleen to fall 
toAvnrd the nnlcrior nbdomiml will the e\ 
nmincr knteJs or is seated Of greil im 
portince m determining thit tlie miss felt 
\s the spleen is the definite pilpation of a 
notch 

Splenic puncture with aspirition of the 
contents his been idiocated is i dngnostic 
procedure but there is gra\e dinger of sen 
ous hemorrhige espcciilh when the spleen 
IS soft ind icutelj enlirged Of consulcnble 
lalue in diagnosis of splenomcgiK is i flit 
plite of the ibdomcn with proper exposure 
If there is doubt in distinguishing between 
the spfeen ind (he left hidne\ p\efographj 
will be of assistance 

A CONDITIONS FOR II HIGH SPLE 
NECTOin IS OF VALUE 

1 Traumatic Lesions and Non Trau 
mitic Rupture — Subcutaneous injuries ire 
much more common thin open wounds ind 
Ina^ be ciused b\ direct or indirect \iolcnce 
Subcutaneous injuries mi\ be duided into 
(a) licenlions of the parenchimi without 
rupture of the cipsule (contusions) md (b) 
licenlion of the cipsule (ruptures) 

Hemoirhige raai be deliied after injurv 
This occurs in U per cent of all ca«es of nip 
ture Fifl\ per cent show signs m less linn 
se\en di\s ind ‘’a per cent show signs m 
the second week, ifter traiimi Howes cr 
sonic pilicnls bleed months after Iraiimi 
(in one cise two icars iftcrwird) This 
dtlis IS due cither to the insertion of bloods 
coaguli or omentum in the «pl«uc wound 
( tamponndc ) or to i large subcapsular 
heniorrlnge which uUimiteh bursts IW de 
tachid cap ule 

In contu lon^ there nii\ be pam tender 
ne^s local mu cular rigiditv and an increase 
m the size of the spleen Rupture of the cap 
suk mas occur with internal hemonlnge 
The pain in all injiirio of the spleen is often 
referred to the left shoulder (Kelirs sign) 

Rupture of the spleen gnes rise to the 
siTuptoras of hemorrhage and shock Some 
iidication of accumulation of bloo 1 within 
the pcritoncil caiiti mai be obtained bv 
dullness on percus ion due to large blood 
clots in the splenic region with di ' 11 


ness m the right flank (Ballance’s sign) The 
roentgenologic findings of increased den«itj 
m the left tipper (piadrant of the alxloniiii 
obliteration of the splenic shadow elcialion 
or tenting of the left diaphragm and dis 
placement of the stomach toward the right 
side with cwdence of free fluid between the 
loops of intestine offer an additional useful 
diagnoatic aid (Mebbs sign) The greater 
curvature of the stomach often presenLs a 
jagged serrated appearance and in massive 
hemorrhages reflex gastric dilatation occurs 
Tlie blood change* are often suggestive m 
that hemorrhage gives an earl> and rapid m 
crease m the number of leukocates not ac 
companied bv a relative fall in the hemo 
gfobm vafue and the red cell count 

Death ma\ occur rapidlv or the henior 
rhage ma\ be temporarily arrested onlv to 
recur The prognosis Js bad if the patii nt J« 
treated conserv ativ eh Splcocclomr is the 
operation of choice aet adhesions may ren 
der splencctomv impossible in view of Ihe 
condition of the patient In such cases sii 
ture or packing mav be attempted for small 
tears In a large wound clamps or ligatures 
mav be placed on the peelicle to control 
bleeding and the operation completed after 
shock has been controlled b\ Iran fusions 
Stab wounds which are Usualh inflicted 
from above arc often in the Jower Jefl por 
tion of the thorax consequenth the pleura 
lung and diaphragm are frequentlv involved 
Rut the wound mav involve the left li\*p‘>‘ 
gaslnc or lumbar regions In gunshot 
woiMidi (be buWet eaters ike abdomen 
more often than the thorax Therefore in 
juries of the gastrointestinal tract and Kid 
nev predominate as associated lesions The 
prognosis IS «erious even in relatiielv slight 
wounds 111 which hemorrhage is h 
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fljKl s%*mptoins ]}C sliplit I?cpltc<mcnl 
Is mn(l\i« ibk l)ccnu«c of the (huccr of mfec 
tion \n cncfepcn<l< ri{ inci'con an<I tlch^cn 
of tin <plocn through the ori^'iiul wound 
with dtbndcnunt of this wound i? the opir 
nlion of choice 

Spontniieoiis riiplure occ«s|onn!K occurs 
m a disnscd sph«.n without oIjmous trmrnn 
C'pecinifs m enses of t\phoid fcNcr mnfnrin 
prcgiiancN niul piurpcrnl infection The 
sunplonis nrt piiii lepiltriass nml riciditx 
din. to the niplun and to the irntntion of 
the periloiuum h> (>tlrn\n«ilf<l blood ami 
arc pcntnli7c<l bteniso of the mlinid him 
orrlni,*. Inunctli ilc spleiiectnm\ under local 
niicsllic m nlont or 'upplemciilid In liplil 
^.tinnl antstiKsin is tndicnlid 1 ransftismiis 
should be gi\cn ns soon ns Uic hemorrlngc 
IS nrrested 

Ilfmirscrs 

hnnra 0 Spartanwiiij IluptuK of Normal Spbtm 
\rtij roUuJdira itn3 

Cultnn J on I Altman D J Tmnma of 
®pf<^n ‘Mnn'*o|« M«! ^C'TtO 10(1 
llarLina II N« aol !tnt n>ki F J Traiinatic Rup* 
luff of ihr «plfen J ^tirg f'l C 1015 
Itnrtt B ] C Nitdwufn D. anlCutUa G M- 
Trnunslir Riplurv of tlf ^'pWn \m J ^ufg 
1915 

^olvColifn I, an! * Tlocntc>-n llaimosia 

of fjirrralnt *pffrn Ra flolosy Ja "O" (Ot'i 
"augli It and I’nor J \ Traunal e Ruituro 
fit III* Sfdm Wilh Dda^nJ JJrj > jrlmBf *• 
fn«5 1015 

7^tnnst.i F J, ani Harkini H N Drlay«l ®pVne 
Ruplurcr A Cl icnt ‘‘jnirome rolluwmK Trattow 
\rvl« Surjr Iciro 1j»3 

2 Anomalies of Position and Me- 
chinical Accidents (Torsion and Slot- 
able Spleen) — ^Iht hrpt mniorits of casis 
of iiioMbk «phcn art notcil in women who 
ha\( Ixirne children Tlic significant feature 
is the relaxation of ihi alidommaf walls In 
most cases the mobile organ is nbiionnnllj 
large as a result of iinhnal or some other 
t'peof splcnomcpdv The ibiiornial mobil 
il\ iisinlK dcMlops pradunlls thcligimenU 
huonung elongated 

‘^i/niptoms — Afobililx max give nsc to a 
varieU of svmploms as Ihc result of pres 
sure or Iraetion on adjaeent structures Irac 
tion on the stomach maj euist ipigislnt 
pain nausea and vomiting compression of 
the intestines obsliiiation adhesions be 
tween the spleen and parietal periloncmn 


pim pressure on the uterus uterine dis 
placement niul distiirhanci of menstruation 
ilerttl tciusinua mav result from fixation in 
the pch IS 

If a movable spleen docs not become fixed 
bv adhesions rotation on its pedicle or tor 
sion mav occur m winch ease violent svmp 
toms mav develop suggesting intestinal 
obstruction or a strangulated ovarian evst 
Treafment — Alobihlv which occasions no 
distre*i'> <Iocs fiol demand op< ration vet the 
patient should lu warned as to llio dangers 
niid kvpt uiuUr obsirv ition If svmptoms 
develop operation is n<lvi«ablc and if tor 
Sion occurs operation is imperative 
Alllioiigb the immedi itc results of splcno 
pcxv are claimed to hi favorible the late 
rcoulls are uncertain Splencctoniv is tlie 
proper procedure suite the spleen is often 
patliologit and since rtciirrtnco of torsion is 
Usual The operation is casv b> reason of 
lilt elongated pedicle 
3 Spherocjtic, Hemolytic Jaundice 
(Acholunc Jaundice) — Spheroev lu hem 
olvtic jaundice is charaettnzed bv splcno 
mtgalv acholuric jaundice niicmia a dc 
creased resistance of red blood cell to hv 
{fotonic saline solution (fragditv lest) an 
increase of Tcticnlocjles and a prepondtr 
ance of microcvtcs which are spheroidal in 
stead of biconcave m shape 

iMiiJc a congenital and an acftiiircd t}pc 
arc pcmrallj described doubt has been cast 
upon the cvislcnce of the latter It is now 
known lint atlulls maj carrv stigmas of the 
disease and show no signs and svmptoms 
until some Iomc or infectious episode pre 
cipitatis an att ick 'Moreover cvammation 
of the relatives of the patients with the 
‘acquired tjpc frequently reveals the tvpi 
Cal traits of the condition 

llio etiology IS prohahlv an inherited de- 
fect of tliL re<l blood cells which renders 
them sinnfi and globular so that thev do not 
withstaml the trauma of circulation TIil 
role of th( spleen in producing sv mptoms is 
probnblv due to the fact that the abnormal 
ervthrocvtts undergo increased damage in 
this organ 

Pathf^ogicalhj the spleen is enhi^cil and 
coiigtslcd and has an increase of pigment 
as have also the liver kidnevs bone marrow 
and lymph nodis The sinuses of the spleen 
arctmptv and perisplenitis may be present 
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bixU per cent of the palieiits ln\c pig 
mcnletl pnllsloncs 

Tlic symptoms and signs of splicrocvlit 
jaundice ^^r^ l)ul the most common c\i 
dincc of this condition is jaundice SpUno 
iiugah nla^ be the fir't manifestation of the 
disease and nia\ cause the patient abiioni 
inal di comfort In some eases anemia is 
the mo<L sinking (inditig Often acute at 
tacks ell iractcnrc the disorder Thc«e crises 
arc manifested b\ upper abdominal pain 
nausea \omiling fi\cr and an increase of 
anemia and jaundice These attacks fre 
epicntls follow an infection fatigue or a 
gastrointestinal upset Chrome ulcers of the 
leg' nin\ complicate the contlilion 

rile laboratory findings are characteristic 
in "plnrocatic jaundice The anemia is nor 
mochromic nr moderately Inpcrchromic 
Ihe tells are microcytic but their globular 
shape gives a higher volume index or vohiim 
thickness index than one ii«nallv obtains 
with small cells Tlii' sphcrocvto«is probablv 
explains the <le*croase<l resistance to hv|»o 
tome sihnt solution (fragility) since tlic«c 
globular cell' cannot swell ns much ns nor 
mal cells and therefore burst more rtadilv 
\Miile normal red blood cells begin to 
lumolvze in 0 4a per cent salme solution and 
are completelv Inked in 0 I per cent tin 
ervthrocvtes of tlicsc patients niav btgin to 
brtak up in flJ to 0 7 per cent and arc often 
completelv hcnioivretl m 04 jier cent Tins 
coiislaiil tleslniction of retl bloo<l cells causes 
a niarketl increase in rcticiilocvt< as evi 
deuce of ixcc' ivc bone marrow funcUou 
During crisis evin niicleatetl retl blood ctlN 
mav !k found in the blootl The rcticulocvli 
count mav v irv from 5 to per cent Othtr 
lalKiritorv changes are an incrcasctj icleni' 
index a po'ilive indirect van elcii Ifcrgli n 
action bilirubmemia urobilin in the iiriiu 
ami an increase of urobilin m the stool In 
children skeletal thaiigcs similar to tlio e 
found in erv ihmblaslic atumia are seen 
riit diaytion* of this eavnditiou is siinpte 
111 most eases but some patients lack one or 
more of the characteristic findings — anemia 
jaundice splcnuniegah a change in the 
fmgihtv curve or rcliculocvlosis ^forcovrr 
Dameshek Schwartz and Singer ami al«o 
Thompson emphasize that Uierc arc liemo 
Ivlie anemias which arc atvpical ami max 
reejmre difTtrriil llnrapv linn eloes true 


fainiltal spherotv tic jaundice tillhough show* 
ing mans similar features 

The trratmrnt of tvpical 'pliirocylic 
hemolvtic jaundice is splenectomy In no 
other condition arc such brilliant ti'suUs ob 
tamed In 1 liomp'on’s senes of JO patients 
onlv 1 faihil to recover and at aulop'V 
manv actc«sorv sjiktns were found AMiilc it 
IS tlcsirablc not to operate during a tri'i 
reports of sticctssful operation during such 
an episode have been publisbeHj It must be 
remtiubered that Ihe-st. patient' often react 
poorlv to transfusions because of increasul 
hcmolvsis and resulting anuria Therefore 
preoperativi transfusions should beavoidial 
if po siblt If cholecv steclom' is mccssarv 
It should be po'tiwnee! for n sub tejuent op 
funlion After spltmctoinv relief of svnip 
toms IS often inimeeliate and the jaundice 
di'ipi>cars in a few weeks lln anemia im 
proves rapidlv and progre'ssivilv ami all 
evidences of hemolvsis max be gone bx tlie 
time the patient Icaxcs his bee! The ab 
normal reaction of the cry throcxtc' to liv 
potoiiic saline solution Jiovvcxir jKr i Istx 
ccpl m a verv few ca«cs in which a return 
to a normal slate has been reporKal Sphrro 
evtosis al«o exmlinues This imlualcs llint 
while spicneclomv results m di appearame 
of the sxniploms and 'igns it has no iffeet 
upon the basic abiiornuhlv 

IlEJ-CnEXCES 

Oa nr'lifL S P and '« nfrr K 

ejUrtu (ant InrrrnwHl Jrytlroifl*' If* lljf) ** 
tv o( UtTO(CvKV%^ XxV' Xs *eXli * tx'n' I'f* 

Ion <f “I) Jlcrentjal" Iraeitlv J Invot i 
ion rS4‘t» 1039 

lla trn H L yirrlaosm of Inw''-er«1 Fni'iClj' of 
trxllro \lM in O npai tal llptnoivtic JaunlfT An 
J M S: tSS III 1931 

Tloni«on \X I llcfTxibtr Jaon T t Rail 
XorkAral Met! /5 1"” 1930 

4 Thrnmliocx lopcnic Purpura. — Tlironi 
liocvtojMnic purpuri or \\trlbof' di'case 
I' characlcnzetl b\ liemorrhagcs m the skin 
nnel sul)culaneous tissues «nd from tic mu 
coos nicinbrnn<.s of llie no«c gums ga'tro- 
iiile^linal triel ami ondnm(triiim \ niarknl 
rcfluclion of platelets i' fmind The Iimor 
rhagic areas max lake the form of pctexliwc 
ccchxmosis or Imnatomas and the cour*e 
if the illness max le acute 'ubaente 
rhronir or remittent 
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lttcnt% four hours In «iomc ciscs -iftcr the 
postopcnlue jncrcnsc of phtclcls there oc 
curs a gradual fall to prcoperatJve Icaels but 
in most of these patients hemorrhages do 
not reappear Other methods of therap\ 
sucli as frequent transfusions or irradiation 
of the spleen ha%e also been ad\ocalcd 

Rffehencfs 

Vn Inis Df^\ , and Holman C t\ ^pleneclomy 
in \anous DIood D sorders tnn Sirg lOO'dX lOSa 
FIloll U n 1 I) agnostic an I T] erapeutic Con 
f dcrat ons in the ^lanagement of 1 1 o] alt ic Tl rom- 
bocstoj nc lurpira IJuII New ^ork \cftl Med 
lo 107 1039 

PI ill I s J It and /onls M A Thromboe>l<>P«MC 
Purpura \ni J S' 1 194o 

Itoscnihal N Tic Course and Treatn enl of Throm 
bopci c I urpura, Jj\ M 4 Jl® 101 1939 
Trohi 1 C L an 1 Lee F C \ Prel m naty Report 
on 1 1 lalclel Redue ng ‘'ubstanre in the Spleen of 
Thmn bocs lopen c Purpura Bull Jol ns Hopkins 
Hosp r»-8.i 193a 

ttintmlie M AI, Hanralan T M Jr, anl Th>msa 
C B Purpura Haemorrl acica toll ^peoal Ref 
crci MS to Course an 1 Treatn ent J \ MA tOO ll“0 
1037 

5 Congcstise Splenomegaly (Splenic 
Ancmn, Banti’s Syndrome) — Congcslixc 
splcnomc^filt is ft term sut,gosted l)\ Thomp 
son and Iiis co workers as best fitting the 
group of conditions pre\iousl> called splenic 
ftncniia and Banti s ssndromc It is charac 
torired b\ splcnomcgah nnemia leukopenia 
and in man> cases cirrhosis of the Iner 

The etiology of the condition has been 
show n to he splenic > cm hs pcrlension caused 
In a aaricla of conditions The most com 
mon reason for such In pcrlension is pen 
jiortal cirrhosis of the Incr of the Latnncc 
l%pc Other causes of congestne spicno 
niegah gnen In Bou selot are scliisloso 
niiasis mnnsnni thrombosis of the spUntc 
Mill ca\trnomatous transformation of the 
portal \cm and stenosis of the portal atm 
Din'd measurement of splenic arm pressure 
at ojicration compared to arm a cm pressure 
showed a marketl increase in cases of eon 
geslnc splcnomegalj as comparetl arilh lint 
of controls No other oliologic factors haac 
iiad n« good exjurimental and clinical sub 
staiitntion n> has the concept of mcriasjil 
splenic a cm pressure The di«(.ast occurs 
more frcqutntK in males and is found diir 
imr carU lultiU life as a rule A childhood 
lajH? has biin di cribed 


Pathologically thelarge spleen has a rough 
surface due to perisplenitis and a thick tap 
sule The cut surface is resistant tough and 
reddish graa The follicles art small and re- 
duced m number Microscopic caaminalion 
shoaas marked fibrosis 

Tlie splenic and portal vessels are fre 
qucntla sclerotic and the sinusoids arc 
dilated and emptj Portal cirrhosis is found 
III many cases Ascites perihepatitis and 
varicosities of the veins of the lowtr part 
of the esophagus and of the stomach appear 
later in the disease 

The symptoms and signs varv with the 
stage of the disease Enlargement of the 
spltcn ma> be the first evidence of the alTlic 
lion Tins and anemia ma} e\ist for vears 
Occasional!} hcmatcmcsis maj be the initial 
indication of illness Later hemorrhages iii 
the skill and from the mucous membranes 
occur and usuallj indicate that cirrho-iis of 
lilt liver js well established The liver mav 
be large at first but later shrinks Pinalh 
ascilcs loss of weight and sonic jaundice 
develop In patients with a patent umbilical 
vein distended umbilical veins ft venous 
thrill nnd murmur mav occur (Cruveilliier 
Baumgarlcn svndrome) 

Tht laboratory findings depend upon the 
particular stage of the disease Earl} in the 
coHr«c a moderate normocvtic anemia is 
present In Case of licmorrhagc a nncrocvtic 
hviiochromic anemia results Hepatic dam 
agt IS frt'qucntlv characlcrired bv macro 
cvlic antmia This however docs not re 
spoiid well to liver extract Ihcrapv Lcuko 
penia and thrombocvtopcnia arc usiiallv 
present A slight increase m tht rcsi'ilante 
of the crvthrocvlcs to hvpolonic eihne ’•olii 
tion IS often seen The coagiilntioii ami hlml 
ing times mav be normal the tourniquet lest 
posiii\e nnd the icterus index somewhat cle- 
valctl The van den IJcrgh reaction is m 
clirccllv positive and in the later stages a 
positive direct reaction ma} be ohtaiftid 
The urine contains urobilin and ol limes 
small quantities of bilinihm 

The diagnosis depends u|K)n chminatinK 
other caii'ts of splonomega!} 
splenomtgalv walh anemia loukoiK-mi and 
tlironilKic} lopenia suggests conccstive «p>e 
nomcgalv 

The treatment of this condition m ds 
carlv stages is splcncctomv Wicn cirrhosis 
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i ad^'lnccc] the results are poor Houells 
and Barg and Dulin have reaiewed the re- 
sults of splencctoror m their senes of cases 
and while Howell-* does not behc\c that the 
operation prolongs life Barg and l)ulin feel 
it IS the treatment of choice ccrtainh in 
earU ca^es Ligation of the gastric coronarj 
\eins should be attempted if possible at the 
time of operation The operatise mortality 
aarje> from 7 to 10 per cent Omentopexy 
nia\ be tned to promote coUatera! circiila 
lion when cirrhosis and ascites are present 
Transfusions liver extract and vitamin B 
therapy are valuable adjuvants Diuretics 
should be used for ascites and if thev are 
III) uccessful paracentesis js indicated Be 
tau<(, of the danger of recurrence of hemor 
rluges alcohol condiments excessn c rough 
age and very hot foods should be nrord^ 
\ lolcnt straining mav also be dangerous 
Hemorrhage in the presence of marked 
hepatic damage cannot be prevented b\ 
vilanun K administration because pro 
thrombin cannot be manufactured 

Refetiences 

Bvrg E and Oul n J W Spl^noctomv m Ti«t 
meat ol Bantis Svndfome \fcl ®arg 4101 1910 
IIo Tclki L Tnmtme I f Spl«n c \na«m a an I 
Pant • Syndrone Lancet /IS-'O ]03S 
Itnumlal L Coniprstin* ^plcaocnegalt' Bull New 
\ofk Vend Nied 15 ISS 1939 
Tl m|«n V> P laUogcncsj of Dantis D 
\in Int NI*^I 1H5 o 1910 
Tl on pwn \Y P Cnusl ey J L tVl pple A 0 an I 
Rouastlot L. 51 Sj len c 5 e n Prcssufc n Con 
gesl ^plenonifirsb (ItinUa *>^aidron7c) J Cl»» 
Invent "lion IC 71 1037 

Vall: ll L an 1 Horne S F Cnnell er Bsumparlen 
^vn Irome (''plenoine):;8l Portal ITvperlen* oo and 
latent Urol I raJ Yen) Ad j ‘^org J1CS60 191* 

C Schistosomiasis — Patients sufTirin" 
from infestation bv blood fluke, arc prone 
to enlargement of the liver and spUen 
(Fcvpiian and Columbian splenomegaK) 
Tlic enlargement is due to cirrhosis and the 
'plinic lesion i 'ccondarv ^\ilh the cstab 
hshment of the htpaltc cirrhosis ascites 
cachexia and gastroinlcstin d disturhancts 
the tvpical so called Bantis di«ea«e of the 
Orient ts rceognixed 

7 Abscess — \Jthairgh abscess of the 
spleen is an infrequent lesion it occurs far 
more often than operative statistics indicate 
\s a coniplicalioii of infectious ihscascs it 
Is fre<iucnllv overlooked The condition «su 


alh occurs as a metastatic abscess occasion 
alls as an infected hematoma and rarelv as 
a direct extension of an adjacent snppura 
live process Tinallv there mav be no dem 
onstmblt cause Any infectious disease such 
as Ivphoid fever puerperal sep«is pvcmia 
and localized suppurative processes mav be 
the cause of a sccondarv splenic abscess \ 
characteristic feature of splenic abscesses is 
their marked tendenev to form sequestra 
that IS large necrotic mas«c-* of spiv me 
tissue 

Symptomt and Diagnofts — The clinical 
picture of splenic abscess is iisiialh rather 
indefinite ll is not until the capsule is in 
volved in the inflammaiorv process that the 
presence of the abscess manifests itself b\ 
pain due to perisplenitis It often radiatts 
to the left scapular region Irregular ch 11« 
and fever of an intermittent tvpe are fairlv 
constant Enlargement of the splien and 
tenderness on pressure mav be noted Vb 
sccsscs m the upper segment often give rise 
to the symptoms of subpliremc ah cew an 1 
are apt to be overlooked in conscqmnce of 
the carK involvement of the left pleura 
Suppurative plcunsv mav ensue and the 
original focus may be rcadilv ovirlookcil 
The diaphragmatic niovcinenls on the left 
side are ofttn absent as shown bv fliioros 
copy Ltukocy losis is usual but not con 
slant but a marked increase of immature 
polymorphonuclear cells i*> alnavs present 
lu doubtful cases exploratorv puncture mav 
be tniploTcvl 

Proguomf — In the absence of tmulv ‘•nr 
gical intcrveiilKin the prOpOOsis of ibscc s 
(f the spleen i» iinfavoralile on llie ollitr 
hand earir operation is often follow e<f bv 
excellent results 

Treatment — In movl tase« drainage of 
the abscess cavilv has been j erformcsl but 
a considerable number of sticci's ful cases of 
splencclomv for splenic ab'cc s have liccn 
rcjiorlcil Schmcissir and Ham reported'*') 
cases of niiiltqih nrero !•> of the spleen 
due to vasciiinr thrombotic and mfeelioiis 
causes Sulfonamide or j cincillm tin np\ 
should be institiilevl 

K» njiFN rr^ 

^lurtssT II F *D ! Ilimv L. r Jf M Ilplr 

Nfww 4 ftf U e *pln?a \m J Patt /J'P*! IJ*’ 
Woff-nn 1 N Al*»c«s ol tin ‘’[krn Nrw FjislanJ 

J Mt.t "J013J 19H 
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8 C>sts and Hemangiomas — C^sls of 
tlic spleen ire nre hut since thej gl^e nst 
to s\ mploms m n tompnntn cl\ siltnt region 
of the abdomen — the left hjpochondrium — a 
discussion of them is warnnted Tht\ mi\ 
be divided for purposes of classification into 
the parasitic and non parasitic varielRS 
McClure and Altcmeicr have classifieil 
evsts as follows 

1 'Inu <\sls — lined bj specific secreting 

membrane 

A rpilhclial 

1 Dermoids 

2 Epidermoids 
B Eiidotlitlial 

1 I \nip!iangioraa 

2 Ifcnnngioma 

3 Pohcvstic disease 

4 Some serous cjsts 

C Parisilic — lined b\ protoplasmic 
matrw containing numerous nuclei 

1 Ilvdalid cjst caused b\ cccluno 
coccus 

II False cvsls — no sjiccific secreting lining 
A Hemorrhagic 
B Serous 
C Inflamniatorj 

1 Acute necrosis in infection 

2 Chronic tuberculosis 

D Degenerative liquefaction of m 
farcied areas caused bv cmlmlism 
or arterial thrombosis 

Non parasitic cvsls of the spleen occur 
most often in viomcn of the child bearing 
ape Contribulinp cau«cs arc splenic diseases 
and trauma The wall of the cvsl is lined 
either with fibrous tissue or with cells of 
mt*sollielnl or endothelial origin 

Parasitic cv sis of the spleen occur in about 

2 per cent of cases of bvdatul disease Tbev 
arc large and mullilottilar ami arc Imctl with 
the echinococcus membrane the inner lajer 
of whicli contains larval scolices In addi 
tion to the general sj mploniatolopv of a 
mass in the lift hviiothondrium of dngnos 
lit import the compknieiit fixation list a 
precipitin lest and micro copie examination 
of the cv Stic fluid for Iiooklcls irc important 

Pressure semptoms arise in ca«cs of ctllicr 
vanetv of cjsts Pam m the kit bvpochon 
dritim IS often n«soci ileal with \aguc indi 
gestion weakness and anemia Swelling in 
the left hvpocliondrumi vsilh extrinsic dis 


lortion of the splenic flexure visible m the 
roentgenogram must bring a diagnosis of 
splenic cjst into consideration A bruit 
heard over the left Inqiocliondrium is the 
classical sign of i hemangioma 

Rfferences 

Denneen E \ Ilemorr! ape C>sl of the Spleen Ann 
Stttg tic 103 10l£ 

McClure It D nnd Altemeier M A Cjsls of the 
Spleen Ann Surg IIGCS 191* 

Tines B an I ItabnniUcl 3 Hemangioma of the 
Spleen Arel Pall tS7 191* 

0 Neoplasms — New growths of the 
spleen are uncommon Sccondarj mclnstases 
are rare because of the spleen’s conlractilitv 
and its paucitv of Ijmplmtics according In 
^\ar^en and Davis but Ilcrbut and Gabriel 
report 23 ciscs Tumors of the spleen nnv 
be classified as follows 

(c) Benign fibroma Ijmphoma beman 
gioma Ivmphangioma chondroma 
oslcoma 

(6) Malignant angiosarcoma Ijmplio 
sarcoma reticulum cell sarcoma 

Goldberg has pubbslied a review on pnmirv 
splenic neoplasms and rteenllv IIau«mnnn 
and Caarde snmm iri/cd the literature deal 
ing witli malignmt neoplasms Sweet and 
Uarren described a benign tumor which 
Ihcj called a splenoma or hamartoma of 
the spleen 

The ripid growth of a hard ma«s m the 
left lijiKicliondrium should suggest a nco 
plasm espccialK jf a nodular surface is fell 
Larlj splentclomv is the onlv hope for a 
cure At optrilion the pedicle should be 
ligated before anv nnnipulalion is done «o 
as to prcvinl ili'^placcmcnt of tumor cells 
into the circulation Uhtn splenccloniv i< 
impossible U'radiation maj be emplovcd 

RFrEitE.\CFa 

Goldberg S A Pnmnry Splen c Neophums Am 3 
On pBth /O-'im 1910 

llaus uann P ai I Gaardc F M Marpnant Nco- 
llnatns of lie ^ilrei ItcTiew of the Ijlrmturr an'f 
Ileporl of B Cnvr of I nmary 1 jn pi warroi”* 
t eulum CelJ T>p<.) Surgery 1013 

Kertul P V, nnSt.alne! t R «!e«ra lary Caneer 
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^^anren S, and Davis \ H Studies on Tumor 
Metastasis \ Tic Alelaslasis of Carcinoma to tbe 
Spleen Am J Cancer SI 517 1931 

10 Aneurysm of the Splenic Arter\ — 
riiis IS a rare condition but his been diag 
nosed preoper^tl^ clj Since Cn-p s report in 
1847 less than 100 cases ha\e been re- 
corded This condition has been reportctl as 
a complication of prcsnnnc\ Rupture fre- 
quently occurs Arteriosclerosis neoplasm of 
the pancreas embolism saphihs or trauma 
has occasionalh been found to be the cause 
of aneurysm, but often no reason for the 
Itsion IS rtaealed at autopsv The patient 
complains of \ague disliess in the loft upper 
portion of the abdomen PiiKation or a faint 
bruit is rareh noted In performing splenec 
tomr it is advisable to ligate the splenic 
it<seJs pfOYimal to the aneurism as a pro 
liniinary step 

Refehfnces 

Ctflam, J F E Ruptured Aoeuo'sm of the Splenic 
Arterr Dunng Pregnancy Dnt M J JOl* 
Lenn e, R A^ and Sheehan 11 L Splenic and Renal 
Aneurjons Compl eating Pregnanev J Obst t 
Gynaec Bnt Emp 49 42C 191^ 

11 Primary Splenic Neutropenia — 
TVIseman and Doan hate described a 
chronic febrile condition characlenzcd b\ 
neutropenia and splenomCe,aU which is 
cured bv splenectomy 

Reffrence 

\Twinan B K, and Doan C. S Pnmary Splenic 
Neulropcma A Newlv Recognized Svndrome Closely 
Related to Congen tal Ilemoljtic Icterus and Essen 
bal Tliron bocylopen c Purpura Ann Int Aled 
J51097 IW® 

B CONDITIONS FOR WHICH SPLE 
NECTOMY IS or POSSIBLE VALUE 
1 Gaucher’s Disease — Gaucher ’s di'te-isc 
IS a chronic familial and sometimes con 
genital disturbance of lipoid metabolism in 
which certain cells of specific significaiici 
and morphologv appear in the spleen lutr 
hinph nodes and bone marrow These «o 
called Gaucher cells hate thtir origin 
through the deposition of a ccrebrosid — 
hcra«in — m the rcticulujn and hislioctlic 
cells of these organs They appear m no 
other di«c isc 

The cells are very large and hatcptknolic 


and sometimes multiple eccentric nuclei The 
cytoplasm is made up of a fibrillar network 
which gites it a wrinkled appearance The 
kerasin containing ettophsm does not stain 
with the fat stains and is not doubly re 
fractilc Masses of Gaucher cells account for 
the white speckling of the splenic and he 
patic substance as well ns the nodular m 
filtration of Kmph nodes and bone marrow 
The latter along with the mcroiswl porosity 
md thinning of the cortci. williout cortical 
mfiUration gives a recognizable roentgen 
ologic entity 

Climcaliy Gaucher s disease shows pro 
gtessive and marked splcnomcgnlv with 
out ascites a lesser hepatic enlargement and 
a visible h mphadenopalhv Ilvpochromic 
anemia and leukopenia are conNtaut findings 
m the pcnphenl blood Thromboev topenia 
and the hemorrhagic diathesis are frequently 
present late m Ihe course of the disease Of 
variable occurrence are brownish vellow pig 
mcutalions of the exposed skin pterygium 
like thickening of the ocular conjunctiva 
spastic tremors and convulsions, and unique 
changes in the bones in persons constitution 
ally predisposed to them The onset of the 
disease is most frequent in persons under 
(he age of fortv the maximum incidence 
being under five years of age and between 
the ages of twenty five and thirlv five The 
course mav be rapid with marked spleno 
mcgalv and hcpalomegah or it maj run for 
twcnlv vears or more The most frequent 
termination is inlercurrcnt infection Tu 
bcrculosis IS not mfrcqucntlv rcspon«il)lc 

The diagnosis can be eslablislud fre- 
quently iiv splenic or marrow jiunctiire for 
idvnlificalion of the specific cells biopsv of 
a peripheral Ivmph node or roentgenologic 
examination of the bones 

The treatment of Gaucher s disease is 
svmptoinatic ma>«imich as knowledge of its 
cause IS still liicoiiipletc Splenectomy obvi 
ou'Iv holds no hope of cure A large bnr 
dcn'jome splicn Ihrombocv topcim and the 
hemorrhagic diathesis mav be consicKrcil as 
indications for palliative removal of the 
•spleen In «pite of the high morlilily re 
ported by some authorities and tlit chron 
itiU of the di'cnsc in some cases without 
ojicralion it is generally considered that 
splcncclomizcd patients have a longer and 
more comfortable life 
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2 En throhlistic Anemia (Coolet, \on 
Jaksch) — In IBS') \on Jik'cli ilcscnbctl a 
chronic nnimn of childhood in which there 
dexcloptd pronounced clnnt.es m the shape 
and sire of the red blood cells a JnrRC hard 
vpUtn some hepatic swclhnp and Ituko 
cslosis Manx childhood nntmns classified 
ns this condition !n\c snliscqucnllv found a 
place in lamohlic icterus splenic nnciiiii 
kiikcmn etc 'Ihiri remains a proiip host 
e\tr difTirtnt from the rest but liaxtiip 
essential features in common which Coolcx 
dcfinitcU identified and called crjtliroblaslic 
anemia ^ on Jaksch s description failctl to 
include quite a numher of its clnraclcns 
tics 

Ihis IS a rare cont.cnttal and sometimes 
familial disease of children of Mediterranean 
races Tin ri fort ^^lllpple and llradford call 
It tlnliscmia (Mediterranean anemia) 
The onset IS in the first few ecars of life 
the tourse is chronic and prot,rossi\c and 
lilt tirminalion is iistiallv fatal The fumla 
nuntnl disorder is appirintU one of ab 
normal hematopoiesis The most common 
cliiractiristics of the disease ha\c been fiilU 
dtstribcef fix ffatx fffackfan amf fJiamontf 
and max be ciiunuralid ns fnlloxvs (tilarpc 
meiil of the malar and crania! bones im 
parting, to the ciiild a nionpolian facies 
propri<si\c enlarpenunt of the abdomen be 
ciiist of marked splcnomtgalx and a lisser 
Iiipalomepdx pallor stibietcrie lint or 
jatiiHliet of the skin mild penirahzid cn 
larumcnt of the peripheral Ixmph nodes 
and ptneribred skeletal clnnqes xi iblt in 
the renntceno^rains and comprisinc eorhcnl 
tliinnmp increase m the xrnUh of the bones 
mi reaped imro itx niiil thickcninp of the 
nietliillarx IrabeTiilations The chanpes m 
till 1 m IK marrow consist of marked hvj>cr 
pla la of the erx ihroblastic elements and 
to a iniicli l( s <lc*^re“c hxpirpla la of the 
nncloid elenuiits so that the marrow is nl 


most identical with that in pcrnieioua ane- 
mia during a relapse The penplicral blewd 
shows a tremendous increase in xoung 
nucleated red cells (the number often reach 
nil, nuinx thousanel) a moderate anemia of 
low color index anisocjtosis poikiIcicxlo«i» 
and achromia of the red cells and a constant 
Icukocxtosi the count axcrapinp ^0 000 
with a predominance of the injtloid senes 
and a fexx >ounp forms 
Abnorm d hemolysis is reflecttH.! in a posi 
live indirect xan den Bergh reaction us 
iiallx a mildiv elevated icteric index and an 
increased iirobilmopcn output m the stool 
and urine iltlioiiph there is no incrta e-el red 
cell fragilitx to lixpotomc saline solution 
The spleen is e.n(argcd up to seven Utiics its 
normal siye and microscopicallx shows ex 
tramcdulKrx Jicmatopoiesis of the erx thro 
blaslic scries and a lesser mjcloid rtspon e 
The Iixcr exJiibits like chanpes to a much 
lc«s extent 

One of Die distinguishinp features of the 
disease IS the normoblastic reaction to sple 
ncctomx the count frequenllx cxceoehnp 
100 000 This number prndiialli falls but 
the essential blood picture rtmains uinl 
tercel Thus as in man\ splenomcpalie« 
splcncctomx is of hltle curative xnlut but 
as a palbatixc measure it relieves the prow 
inp child of the harroxvinp burden of pro 
grtssixe splenomepalx and there is evidence 
that this may acluallj retard the propresx 
of the disease and prolong life Ihere is al o 
an adult Ijpc of this 'Mcdilemnenn disease 
which IS familid and which is cliamctrrired 
bx a low hemoglobin and rchtivelx high real 
blood cell count sometimes polxcxlhemw 
stippling target cells and splenomepalx 
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3 Sickle Cell Anemia — Sickle cell nne 
mn IS in inherited disease found chiefl\ m 
Negroc'! but his al«o been rcporttil m other 
nets ^^nn\ uidividuils show sicklemn but 
only about 1 in 40 actuillj suffers from me 
mia In earl\ life the spleen is hrge but be 
comes fibrotic and soon itroplncs The chief 
simptoins ire weakness djspnca and ulcers, 
on the legs In children changes occur in 
the skull similar to those seen in erilhro 
bIasto<!is Comphcitions due to cerebral \os 
cular thrombosis are not uncommon kb 
domiml crises joint pains attacks of jnun 
dice and fever are frequent The main Jib 
ontorv findings ire inemii usually normo 
cjtic in tvpe in incrciscd icterus index md 
serum bthnibin i positive indirect \in den 
Bergh reiclion urobilinurn reticulocvlosis 
occnsionallv nuclcatwl red blood celU in the 
pcriphernl blood Icukocjtosis with m in 
crcise of immiture poljmorphonuclcirs and 
thrombocvtosis Most important of iU in the 
diagnosis is the presence of sickling best 
d4monstntc<l bt moist prcpantions in de 
creased owgen tension 
Then is considcnblc difference of opinion 
about the enicic\ of spltncclomv m sickle 
cell anemia Operation during a crisis should 
be avoided 
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4 Cirrhosis of the Liver — In cirrhosis 
of the h\ei enlargement of the spleen is con 
stmt this being due to increased splenic 
vaious prc'sure IVheii the spleen enlarges 
markedlv the condition is essenlnllv con 
gestive splcnomcgalv which has been de 
scribed previously kllhoiigli splenectomy 
cmnot affect the liver dirtcth removal of 
the spleen reduces the amount of blood in 
the portal circulation md reduces the load 
upon the liver If rcgcueintion of hepatic 
tissue IS possible willi tlie ud of vilamm 
thernpj splcncclonn from a theoretical 
viewpoint at least might bt Jogicil How 


ever such a procedure would be of value onh 
in the cailv stages of cirrhosis Omentopevj 
to provide compensatory circulation m the 
presence of ascites is not performed fre 
qucntly now 

5 Tuberculosis — ^Tuberculosis of spleen 
mav bt pnmary oi stcondarv The litter 
type ts rclativelv fritpicnt and is not amen 
able to surgical treatment I\mtcrnitz col 
Icctcd reports of oI cases of marked involve 
nicnt of the spleen The most common fea 
lures of the condition are pain and enlarge 
mtnt of the spleen with the svmptoms of 
general malflise Occnsionnllv the sviwptoms 
are those of an acute infection The blood 
picture may resemble that found m conges 
live splenomegaly or throinbocvtopcnic pur 
piira Healed tuberculosis of the spleen has 
not only been found at autopsy but calci 
fled areas have been demonstrated by i lav 
If no tuberculosis is evident elsewhere sple 
ncetomy is indicated in tuberculo'sis of the 
spleen Several cases have been report! d 
with successful results 
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c CONDITIONS FOR WHICH SPLE 
NECTOJIY IS or NO VALUE 

There are mant splenomcgalic conditions 
which merit mention priiicipallv because 
Ihev must bt differentiated by the surgeon 
from disorders for which splencctonn is of 
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value Tlicsc di<ie'V‘:cs will be <loscnl>cd 
bneflv 

1 Sjphilis — fepknotitcfialv occurs »«ualU 
m the Icrlnrv stage of svphilis md is char 
nclerircd bv fibrosi' or gmnmns In the 
floritl seconchrv stage the spleen ma\ be 
palpable As a rule anliluclic Iherapv i:> the 
treatment of choice However when llic 
large spleen causes ssinploni'' for mechan 
jcil reasons splcnt'clonn mav be consifl 
ircd This should be followed bv vigorous 
specific ihcrapv OccasionalK splenomcgalv 
with gastric hemorrhage is cncounlcrctl In 
such eases splcncclomj is desirable 

llrreaFNCE 

Slal r G E ®pIcn«rtoniy for Gwlnc in 

Splenomegaly Assoeiatol »ith ‘iv-phils Case He- 
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2 Amyloidosis — \m\Ioido'»is affects the 
spleen more commouK thm it docs anj 
other organ Tht amvlotd niatvrial is a pro 
tcin which lnk<s a walnut or nin!iOp,anj 
brown color when stained with lodmt The 
condition is sccoridarv to chronic infection 
elsewhere in the bodv such as tuberculosis 
or osleom>clitis The congo red lest is used 
for diagnosing ainvloulosis and depends 
upon the fact that amvloid m the tissues 
lakes up the dvc and retains it for long 
periods 

1 Kala Azar — Knia arar is caused bv t 
proto/ooii 1/Cishtiiaiiia donuvaiii which is 
found III the spleen liver i iid lilood and m 
the cells of the rclirulocndothclial «vstcm 
The condition occurs mosllv m eastern Asm 
The chief feature’s of the disease art irreg 
iilar fever weakness ilirk pigmentation of 
the skin enlargement of the spleen and 
liver anemia leukopenii <oiiu times graiiii 
locv lopenia and thromboev topema I’cnliv 
alcnl nntimonv compounds arc u«ed for 
Ircatmcnl Spicnccloniv is not indicated 

4 Malaria (Tropical Splenomegaly) — 
1 iilargc ment of the «pKt n ii but one of the 
cvultnci> of thronie malirn Ihe di«cast is 
not loraled cxclu ivtlv in the spleen nor is 
tint « rean an incubator for the mahrial 
I irisile Then fori the ninovil of the 
chronic malarial spleen will not bring about 
•t cure of the infection On llic contrarv it 
mav stir into aclivitv an infiction which lias 
ajiparenllv l>ein cured Ilecontiv malarn 
has become common among drug nddicts bc- 


c’liisc of the transference of the pksmodm 
from an mfrcleil patient bv the use of an 
unstcrihrcd tuedli and svnngc To tie sur 
gcoii malarid spice n'> arc of imporlantc be 
cause rupture mav occur after slight Imiima 
or even spontaneously 

5 Polv cyihaemia Vera — Poly c\ themm 
IS found mo>t frcquenllv in adnll males and 
IS characlerirwl bv n m irked increase m the 
red blood eel! count (varying from 8 000 000 
to II 000 000) cvatiosis and splcnomPj.nlv 
Second irv polvcvthcmia mav occur iii con 
genital heart disease pulmonarv arltno 
sclerosis (Averza’s disease), thrombosis of 
the splenic vein and in mans other condi 
lions A hvpcrtcnsive type and a congtiiilal 
form also occur In polyev thnemm vera a 
marked increase in the formation of nal 
blooel cells by the bone marrow is the caust 
of the polyglobulism Phlebotomy, t rev 
thcrapv acctvlphenvlhvdrazjiie and low 
lers solution arc the therapeutic measures 
used 
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0 Leukemia — Splenic enlargement i 
found m nil types of leukemia The <li«easc 
occurs at all ages and is charactcri-srel bv 
widespread disorderly proliferation of leuko- 
cvtcs with an apparent arrest of maturation 
In typical case.s the white blood cell count is 
high somrlimts rimnmg up to several him 
drcel thousand Ani.mia is often prcse.Til In 
mvriocvtic leukemia the bene marrow is liv 
jicrplastic Ivmphocvtic leukemia affects lie 
Ivniphoitl tissue ane! monocvtic leukemia in 
volvcs the rcliculoe-iulolhclial svstem The 
•vverage length of lift in chronic leukemia is 
about thri.c vears Acute leukemia mav 
prove fatal in a ftvv weeks or monlli« and 
patients suITrnng from this tvpe of disca«e 
mav never show anv appreciable enlarge* 
ment of the spleen Tlicrapv is usu illv some 
tvpe, of irrueimtion Fowlers solution mav he 
used m myelogenous leukemia 
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7 Hodgkin’s Disease — Iloilgkms eb' 
case IS a chronic granulomatoui process m 
volving the Ivmphoid tissue Thv carlust 
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clnnRC in Ihc hmph nodi-* n InpirplKin 
of I\mpfto (I ccltN I^fcr the l\mpli iuhJc^ Io«c 
tliiir cl nmctcristn. ilrucliiro niul llic Ik'uc 
fitinl with cIo'^cK pnckinl ccll^ among 
which ph<nn crlU cpulalintd rdls comho- 
pfiHs and I) )rotIu Kml Sltrnhcrg ctlU are 
found I wciirs Inter The *iplcrn i< 

cnlirpt^l 111 llic nmjonlN of cn^cs and orca 
‘loiinlh IS \cr\ hrge ''pKiiic irmlghiiK dis 
n'c !nn\ he cinrncli rize<l Ij\ a remiUenl 
fc\cr this ivnlloil Uu IVI I hsiom t\{K The 
fliolo^ic fnelor unknown \ few instances 
hnM been r<porl«l in which iht ^pUmc in 
tir^cmrnl npparcntli was Ihi oiiK clinical 
cNiUnce of the di<tn«c ‘'pKiuilonu would 
he indicnlid in pnnnrj sphnic llralgkin’s 
th«cn«e if lh( dnpno<is could lu made 

Ui mil scT 

Ja Ivii If Jr IJeprt on rroCT«< Ifntlj; 
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S Ilcmochromtln'sls — llemochromalosK 
charartini’cd li\ picmentntton of the 
dm md M'-icra dnlnles and hopnto<pKn 
oiiutnU \ diflu < dcivKit of luino'uhrin 
to found in Iht organs nn<l I\inph no<Us The 
spleen 15 fihrotic ami the Iisir cirrltotic 
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'I Anomnlies — Complete nlKcncc of 
till spleen occurs rnrels but is compatihlc 
with hiiUh and longcMts Micro phnin 
mullip’t or neeissnrv sphins (u«udlv situ 
nltil near tin hilum) lohidilion longmilal 
hernia of the sjiletn thrnu{;h the diaphragm 
and IransjK) ilion of the spleen to the rmhl 
'■ide in sitns tmiuMrsii* arc nnonnhts winch 
ha\i been dc cribed m the literature 

10 other Disease'? — Afnn\ diseases arc 
accompanied bi some sj Icnic cnlar|,imcnl 
In dtsordir® like Nitmatin I’ick « ihscast and 
II ind 'sclnilltr Chrislmn s ihscasc (two con 
ditions whieh are similar but «liow distinct 
dilTirinccs from (tauclnrs «p!enomtf,aIs) 
and in l^hrcrs aiumia (an nilliction char 
actcrizid bj fc\ir and hemolitic anemia) the 
spleen may show coiisi(Uriblc increase m 
size In infiction m congistnt heart fuhire 
and somclimts in pernicious nncmia the 
spleen mn\ he palpable This is esi>ccmIK 
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true in suhaciile bacterial cndocanhtis In 
fcclioiis mctnonucliOMs often presents splenic 
enlargtimnt 

Infarction of the spleen is not infrequent 
It mas occur in inhilious cotulilions gumg 
rise to a septic infarct Urmiunlmt in an nh 
sccss I ocal pain is usuall> present espe 
tiiHv if pinsplenilis dc\ clops 
Stills disenst js stoii in children and the 
picture Is one of chronic infectious arthritis 
with h>pirpHsii of the hmpli nodes cn 
largenicnl of the spleen and In or uormoes 
lie anemia and frequciills Uukoptma Iil 
l\ s sxndrome is a spltnomcgahc condition 
111 adults riscmhlm^, “^tills disease but n 
cinth the c>:isttiiii of such a lomliliuii has 
betn questioned hv laikos Bauer and 
Short Paul IlrzMKOFF 

1 i n-Nf H Pool 

III mtrscFs 

Cartu A C-. on I 1 oMarit U M Felly t Snt Irome 
lu 'VsTral FrsliifM Inlulng Tissue Clon(!« 
Conpsusf will Oiler t rnw nf ftlrumnlo I \rthri 
t* At > IM Mrd JJIIO 

> BfwiI J M •} ] Dtrsfisi M L Accessory Spleen 
Ml llw S rotuin Pet rw of ll c Literal ire n R lop e 
^p|mi» enl Tier \isi>ni»led *urgieiil Sgufcnncc 
Ann «urR ;/?’75l 1813 

niiwtes. A J, nnd rninlrr^ A Cftse of Abdomnnl 
Iynfl*!eivmn with Transposlon of trserra a I 
Nine Arms* n ®jleehs Rl it irpl M J 191? 

Talkov n li lU er W ant Slort C L Itheu 
rnalo ! Arlhnl s Vssopmiot « tl Sp| nomepalj and 
Lett penv Sew roBtanl J M«J S-' -SIj tOIS 
77 an lnr«rr S J and Maprn fsnte. II Tie D ffer 
enl Cl n wl r roups of \anll nmalous D senses a 
Crnrnl PI » n) rat ^ludy of Cues, \nii Int 
Me«l JJ ICC^ 1838 

OPLRATIVE PROCEDUHE 

Surgical diseases of the spleen are usuallv 
best treated b\ spleneelnmv since its afTtc 
lions commniils involve lltc entire organ or 
if loeil as in injuries c^sls or tumors the 
attempt to substitute Usser proctdurcs is 
nttciulesl bv i,reatcr danger than removal of 
the entire organ In addition splcnittomv 
has I ten advocated and performed in easts 
of total or subtotal pancnalittonij of total 
gastrcctomv and of partial gastrectomv bv 
the thoracic route to secure better cxposiin 
The operation maj be of great simpl ntv or 
of Uie grtalcst diflicultv Ilemorrhagi m ihe 
chief danger Injury of the pancreas or the 
adjacent stomach has often occurred! and 
can be obviated onlv bj adequate exfjocure 
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ind cnre It is wise alwijs to hi^e a donor 
present for imnicdnle transfusion if neces 
sarj Anj incision mij be used «hieh gi\es 
adequate exposure but it is essential that 
complete control of the operative field is 
assured before the spleen itself is attached 
The chief difficulties are usualU due to 
the presence of highh ^aseula^ adhesions 
and to the development of excecdingU large 
thin walled veins which are easilv ruptured 
and bleed copiouslv thus obscuring the 
field When these complicating conditions 
are absent as in the ordinarv ca'se of trau 
matic rupture vvath a normal spleen or in 


doubly ligating and dividing all available 
vessels before attempting to mobilize or <hs 
locate the spleen If the pctliele can be se- 
cured before the spleen is stripped from its 
high attachments the operation is rendered 
much safer In certain cases however, it is 
simpler to separate the spleen postenorlv 
and superiorlv and introduce a large moist 
hot pack into the vault of the diaphragm 
apphing pressure to control the venous ooz 
ing while the pedicle is isolated and secured 
The spleen m this procedure is rolled inward 
( turned turtle ) exposing the posterior as 
pcct of the pcdiclt- It should never be at 



Tg 6®! — Ligation of c ped cle * 


the case of a wandering spleen or in the ear 
best stages of splcnomigah it is a simple 
matter to secure the pedicle as the first pro 
cedure thtrcbv insuring control of anv hem 
orrhage tliat mav occur Under these condi 
tions after the bloodless peritoneal attach 
inents of the gastrosplcnic omentum and 
lienorenal ligament have been severed the 
pedicle inaj be grasped at once with crush 
ing clamps and ligated en masse or it mav 
be compressed b> a rubber-covered clamp 
and the vc« ela boated seriatim ^^hcn ad 
liesions and large Ihm walled veins-arc pres 
ent it IS essential to proceed cautiousK 


tcmpteil until all available ve® el» at tli 
loner pole have been secured 

After removal of the spleen the cavitv 
should be carcfullv inspcctcil and if po* i 
ble all oozing surfaces or bleeding vessel 
that cannot be scparatclv clamped scciircvl 
b\ oversewing with catgut ligature the 
called snaking suture In «omc cases it is 
necessary though never ilesirablc to leav< 
a pack in place covering the oozing «urfaie 
Occasionallv inaccessible vessels must be 
clamped and the clamps left m place for t'ro 
or three davs before removal 
• Balfour Surg GiTiee L Olxl 
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If nn ncTCS'ior.v spleen or sp!i*ciK are pres- 
c-nl. tljc'-e slionM lit* rcmoAwl in ease of dif- 
fu'-e spfmic dNease. If nscilrs is present, tlic 
slioiild he otmplctely remo\cd hefore 
the spleen is Irialtil. No drainaRr is nrees- 
‘arj unless lamiwnaile for hlcnlmg iv indi- 
ralwl. 

Other OpernfMe /*roee</nre»-~An cclopic 
or wandtrinR spleen jnaj he Irralctl by 
splenopexy if the orpan is 'mall and appar- 
lnll.^ normal. In Ihis operation the jwjsicrior 
jjsrjtl.al jKTJlontiJJn* js inrjscd trnnsvirscly 
j«'l holow the tliaplimpm and a ixK“kel 
tmde hy slrippinp the ptritonenm from its 
jwsicrior altachmcnls. Into this the loxscr 
}Ktle of the spleen i< inscrte<l and .secured hy 
liffature. It is usually hcKtr to perform sple- 
nectomy for this condition. Splcnorrhaplis 
is ocrasionnlly feasihic to check hemorrh.aRc 
from fm.all traumatic ruptures. I.ipation of 
the splenic nrler.v has been carrusl ojit in n 
hw Instanct's in splcnoniepnly lint is not 
rerommcndid, hccau'c of the danger of tie- 
crosi' of the spleen and the uncertainly of 
the results on spKnic di«ase. Occasionally 
rt'ccllon of the sjiUen mu.s he feasible for 
stiwll ncti'Sjhlc c}st« ami htnign tumors. 
It is, Iunsc\cr, rarely in<licatcHl, and the «lif* 


ficullj of controlling bleeding by suture of 
the spleen will always make its adoption of 
douhtrut jiropriety. Splcnolomy. or ineision 
of the spUen. for abscess is advisable in 
those cases in which tl»c spleen has attached 
itself h.N iiiflammalory nilhesions to the ab- 
dominal wall. 

Dvmon B PFKinni 
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GENERAL CONSIDERATIONS 
Defmtton — ^The protrusion of an\ Mscus 
from the ca\it> in which it nonmll\ belongs 
through either a natural or an acquiredl 
opening is called a hernia or in older par 
hnce a rupture 

General Considerations — Vbdommalhcr 
mas arc named according to the location of 
the hernial ring thus inguinal femoral um 
bilical epigastric lateral aentral lumbar sci 
alic obturator perineal and pudendal The 
M ccra invohcd are in order of frcqucncj 
omentum intestine and urinar\ bladder al 
though in rare cases other abdominal or pel 
\ 1C organs ma\ be encountered All these arc 
c\ternal hernias 

The interna! hernias are usuallj due to 
some congenital anomalj in deselopment 
and include hernia into the fossa of Trcitz 
the foramen of l^inslow the mtersigmoid 
fossa and the pericecal fossae Diagnosis i$ 
occasionally made bs a ray before aperatton 
but usually during operation for tntesUnal 
obstruction Diaphragmatic hernia occurs 
citl cr t! rough congenital defects or tl rough 
rents due to trauma and penetrating 
noil lids 

ICelatiTc Frequency — Scronl ng to the sbiKbcs 
on a la gp vnes of cases reported from d ffereot 
I n cs n*Ti fial hem a conil lutes 8“ per tynl ol all 
■Utom nal hem as nos onal or posloperat re bemur. 
K per cent femoral hem a. 4^ per cent umblcal 
bftma SJl per ernl <p gastnc I era a 01 per cent, 
an! all other l>pc* together less I per cent 

Tie ngu nat tie femoral and the nmbrcai bem as 
occur tl tongh natural apertures pro ded for the 
cmerfrcnT of npi rtanl blooil \esvly and oUer stnic* 
lures an 1 » m btly tl e snat e the obturator and 
others ol the less common hem as may be areonnted 
for un ler the tieorj that hemiaton occurs tlrooeh a 
fasnal defect or h atui prow led for the passage of 
b!oo<l Tfssels 

Mow! cw Ir accepts Ihe I poma theory of Cloquet 
as the Le*l exj lanaUon for ep gastric hem a and of 
hernia in the letiv lunar Tne also called lateral Tcnlral 
or reel* Icmia. The ontcroalh or protrusi n of a 
propcntoneal Tpoma throu^l the fasctal hiatus along 
n Je some small crssel may later drag a funnd of 
per tnnrum after t form ng a true hernia sac Osnng 
to the t It ng forward of tl e pel s arrompan ag the 
erect ^jostuic of man the lower abdom nal wall is 


snbjectetl to strains and pressures which arc lacking 
to qua iru|ied5 

In the in u nal canal as n no other hernia! region 
embrywo c development not only I as prov ded a defect 
n tl e panel C5 but actually forma a potential hem al 
sac of pentoneum as the processus vaginal S pentonet 
IS dragged to the bottom of the scrotum n the male 
or as the canal of Nuck is earned out w lb the round 
I cament into the n'm nal canal of U e female M 
ihougl th s vaginal process normally Iiecomes sealed 
oil shortly before or alter b rlh ^ r \rU ur Ke ih 
states that n SO per cent of male nfanls it remains 
open up to the fo rth month The number of malev 
who go Ihrougho t 1 fe « th a patent fun culsr ptrieess 
«hch means a potent al hemal sac is staled b 
Russell to be JO per cent and be ^achs to be 23 per 
cent Rv no means all of these susceptible person* 
ever have a I em a for t s only tehen omenlnm or 
alestine has protru led into the patent process that a 
bem a can be sa d to n st Keitl has shown Ihst (lie 
conjoaed internal obrq e an! transrersnrs moKles 
under reiles nervous merl an sm act sga nst the fixed 
I 'amentum ingu nale n the manner of an ngiuoal 
shutter wh h serves U> dose the inlemal iDgunal 
nog agansl internal stress 

Factors Involved in the Etiologv of 
Oblique Inguinal Hernia — These factors 
arc (1) pTlcnct of the tagina! process due 
to coDgcnilal defect in closure (2) n sud Icn 
increase of mtn abdominal pressure as in 
coughing slntning or lifting (3) a sudden 
strain nlneh cliche*? the inguinal «huttcr 
off its guard E«pecnII\ in the stooping po<> 
fion llic conjoined muscles and Pouparl s 
! piment are relived Under the^e conditions 
omentum or intestine mat be forced through 
it e itilcrnal ring and a hernia may detelop 
This explanation is not 3cceptc<l bt all wnl 
ers md there are 'ome em nent surgeon® 
who assert that hernia is not an acute siir 
gical enlilx hut in realits a progressi'C di? 
case Tl cs claim that a hernia never re- 
sults from n single isolated strain bccaii e 
it IS incoiiccitable that an elongated or pear 
shaped sac could develop inslantaneou®!' 
from the parietal peritoneum I ul thit re- 
peated impuWes over a Song pcriwl would he 
rcquirtd to hammer the peritoneum mto 
this shape This strong argument seems lc< 
tenable since more recent studies show that 
to per cent of adult males have patent pen 
ioncal processes already formed into a sac 
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Other siirgeons claim that e\er\ oblique 
herma ts congenital imphnig tint the po 
lentnl sac is in itself a licrnu Others slate 
that the sudtlcn appearance of a liernn must 
te accompinicd h\ e\ulencc of the riiplurt 
of tissues No «uch cMflcuce is foiiml tien 
m earlj operation on an orilin'ir\ oblique 
hernn nor l^ it ncce«ar\ to adduct this cm 
deuce if the «iccular lheor\ of oblique her 
nil IS accepted 

Degrees of In\ohemenl in Hernn — 
Reducible litrnta disnjipeira when the pa 
tient lies do\\n or when light prts^iirt i ip 
plied 

Irreducible hernia b\ rci«on of adhesions 
or bulk of contents is not untommon m \en 
large and old hernias An irreducible hernn 
ma^ become inflimed ^^hen the omcnlil 
tonlcnt has been subjected to triumi b\ a 
truss or lixis with or without infccltou from 
the intestinal tract OccasiO!nll5 fetal im 
paction in a large irreducible lurnia m an 
agetl person causes the herma to become 
choktd or obstructed The term incarcerated 
hernia is of Mgue significance being used 
b\ some ns sjnonjmous uith irrcdiiciblt 
and bj certain German urilcrs ns including 
also strangulated hernia 

StrangulaUd flemia — ^A hernia is said lo 
be stnngulalcd when reason of sudden 
accession of conltnls and tightness of the 
ring or neck inlcrfcrtncc Milli the circula 
tion of blood dc\ clops If a loop of bowel is 
prestnt sjmptoms of mlcstmnl obstruction 
appear and llie intestine raptdlv becomes 
gangrenous According lo statistics on hos 
pilal admi>sions oscr 25 ptr cent of femoral 
hirnias and 15 per cent of umbilical hernias 
arc strangulated ulicrcas onU ** to 3 per 
cent of inguinal hernias art found to be 
slrangtilaled hfost of the strangulated in 
giiiual hernias are oblique because direct 
hern as seldom bitome iiTLdticiblc ^Miclher 
a hernn is mcreb lemponrih irreducible 
obstructed or inllamcd maj bo of academic 
interest but the onlv safe rule must be that 
any hernia uhtch suddenly becomes larger 
irreducible tense and fender accompanied 
by /ocaf and abdominal 7 atn follotte I by 
nausea or vomiting le fo be considered a 
strangulated hemta and demands ti in edt 
ate operation Venous congestion and edema 
occur scrum collects and the mlesline be 
conies dull red Hemorrhagic inflammation 
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follows w ilh emigration of bacteria from the 
lalcstine a bloodj serum is produced and 
the intestine becomes purple The serosi 
loses its gloss and is rough with fibrin Gan 
e.rcne seldom occurs before four 

hours although it has bevn reported is earlj 
as from four lo si\ hours ptrlaps due to 
harmful taxis or to faulla hislon \\hcn 
gangrenous the intestine is black or grax 
Itisterlcss flabba non rcsiliLUt and granular 
and the sac contains blood5 or purulent 
foul smelling fluid 

Treatment of Strangulatid Henna — 
Taxis should be avoided The patient should 
be treated for shock and dthvdration nith 
sahiic or Hartmans solution given as in 
tra\ CHOUS infusions and exlernall eat Gas 
Inc lavage is instituted so as to nd the 
stomach of toxic fluids and to prevent 
drowning under general anesthesia Local or 
spinal llncsthe^Ia is preferable to a general 
anesthesia m advanced cases Operation 
should aim at the quickest and least shock 
mg relief of the obstruction After the sac 
has bc-cn c\|>o<cd itisoarefulh opened The 
constricted area is located with a finger in 
the sac and is divided dissection from 
without inward not b\ blind cutting from 
within out with tlic old fashioned Jicrnio 
tome or bistoury 

Cases of doubtful viabililv require expen 
ciicc and sound judgment Ev en tho igh the 
bowel IS blue purple or black if it retains 
Its luster and elasticity and shows anj re 
turn toward normal color after the applica 
lion of warm saline pads for from five to ten 
niimilcs it mav be considered viable At the 
Majo Clinic the anesthetist momcntarilv 
ndnuiuslcrs pure oxvgcn which causes an 
immediate improvciiienl in the color of the 
lowcl if its Lirculation ii intact If resection 
I ab«ol«lclv indioatwl thi operation is car 
ned out through a laparotomv incision and 
IS wisely accompanied In an enterostomy at 
a higher level for lemporarv drainage of the 
jnralytic ileus which persist*! above the 
point of previous olstniction "Manv lives 
have been saved bv simply leaving the loop 
of Ixiwel outside the abdomen v rapped in 
saline gauze and inci mg it for drainage or 
in less advanced cases watching it for tvveii 
Ij four hours when its circulation may liavc 
so far recovered tiat it may be replaced 
witliin the abdominal civity and the herma 
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reinircil Imnitdntc rc«ection js allcndcU 
l)\ n \cr\ high morHlil\ 

SE^^AnD Erd\ia\ 
INGUINAL HERNIA 

LNHimnlions of drifted nicn during the 
fir*:! orld ir sliovrcd ihil o\ i r 2 fur cent 
hid inguinil hcrniis Four fifths of nil her 
nils ire ingiiin it 0\ tr flO per cent of hirniis 
III males and ibout hilf of the htrnns in fc- 
nnlt' are ingiitnil The two grcil clwes of 
ingumil hernia ire (i) oblique or tndireet 
itKjutual and (b) direct tngutnal lirrma- A 
third cli«s IS the direct indirect henna with 
/if />r pini-ilotm ssc »AvfJI> 

<llc; the deep epigistric %c<:sets nnd |)re<K*nls 
the combination of a direct 'iq together 
«ilh an indirect sac both clinieille ind <ur 
gicilb tins l\pe IS mcrcU mother form of 
direct licrnn and must be trciteel is such 
Ulicn ingumil heniiis ire bilatcril Ihcj 
arc praclicilb nlvM\s of the sime tspc on 
the t\\o sides 

An oiiicntil hcrnii or epiploccle contmu 
onle omentum If i loop of bowel is m 
chided the heriin is called in enteroccle 
V> hen onh i {lortion of tiie w ill of the bowel 
Is caught m the hernii ring it is cilled n 
pirtiil cnlcrocclc or Hichlcrs or I litres 
liirnn Tins litter occurs nrelv in oblique 
liernn but not infrequeiith m fcmonl her 
nil nnd mis progrc's to gangrene iml per 
fonlion without complete obstriielion of 
the lumen of the bowel llerini of the iin 
mr\ bladder is frccpicnth as><»ented wilfi 
direct ingniinl hernn ind lirge oblique ii| 
giiinil hcrnns whiriis sliding hernn of lh< 
sigmoid flexure or cccum is of compinlivcU 
nre oceurrciite and js nlwi\s i<socntc<| 
with oblique hernn 

Oblique Inguinil Hernia— In an lo 
giimal luriui if the neck of the sic 
litcrnlU to tlie deep epigastric ic<-eL 
Ihrotigli tlic internal abdomini! ring and fol 
lows mliimlth the course of the spermatic 
cord it Is called an oblique or mdirccl iq 
puiml hernn 

Oliliquc inguinal hernn is ten times wore 
frequent m Ihi male thin in the frmiJc ol, 
\ioiisI\ owing to the descent of the tesUs, 
nnd IS this descent occurs hier on the right 
stele llicre is a prepondennee of nght «idc<I 


oblique hernias Oblique hernn becomes bi 
literal sooner or liter in 25 per cent of cise« 
Ivcilh stiles Ihil 4 4 per cent of male m 
fants hi\e a hernn in the first \car of life 
but Bull found tint fulh two thirds of these 
tlisippcir either spoiitancoii‘-K or with llie 
aid of a trubS I ew new Ivcrnns dc\eloi> dur 
mg childhood but from adolescence up to 
the age of thirls during the period of nio«l 
strenuous exercise md plusicil slnm flu 
xast mi3orvtx of ordmutj oblique hernns 
mike their nppcirincc and come to ojicri 
tion 

Etiologij — There is almost unanimous 
agreement lodax lint dcfcctuc closure of 
the proce«sUs \iginihs is the preihsiiosing 
tictor inif f/nt tfie exciting factors of <iitf 
ilcnlx iricrcnstd inlri abdominal pressure 
ind failure of Keith’s mgumil shutter 
permit the acini! dcsclopment of i hernia, 

I e the protrusion of i xisctis 

\natoin> —For the drUilnl nnstoroy of the in 
yi nal region reference mijil be made lo lextbrwV* « n 
nnalonj an 1 onh rerlam points whrit are of m 
liorlanre m tie surgerr of lirmia will bt menlmnnl 
lore Tic spermatic cord repfCsenU lie fonjimol 
of its l»o major oomponenU tic 'n* defenns ai I 
lie spermalic \esjcls each of which approirlos the 
inlomal atufominal ring from a dilTrrenl iiimlun Tie 
lonial *oc or ils | rederp^sor tic pilont fm filar 
pfoors# prolru If* throupli llic internal ring tutirrou 
ai d si gliiJj oU)\c tl esc ilrurtures m if tl e cord ole* 
monls funt »l cd shi U for tl e sac wliioli thro gl o il 
tl t inguinal wuud lies in fmnl of or s ipcrto at to llw 
»us a< 1 ill losseh Tl orofore il wdl bo se«n Hal an 
obl<iuc sne 13 intimntch nssonatcd with the slnirturf^ 
of He oorl an I ronlaincd will in He s'lno fbfoi* 
lino oon« sling of He infun J hubform fasna Ho 
mmastow K?cia and He inlcroolnmnar fa*ca »» 
ooch of Hose tissues is encounlcrnl bv Ihc lest » al 
tl o intcrtial niig in H e inguinal canal and at H o 
oxion nl nng rospcctneh 

Throo arteries an I three nersrs arc eneounlerol in 
Ihc ingunnl ranal natnolv Ho important rf'orn'il *■ 
artrrx n braid nf He aorta the stnxll arlrrv of Ho 
xas from He inlonni ilinc Bill He oromii'lrnr from 

II o dorp pptgTslrn. Il p gci Hat 1 rnnrli of H e grn to- 
oriiral norve nlidi tuns beneath the ooni into He 
KTotum U e ingti nal I nnoli of the d <• n?n 

|larrd suporfcial to the oremitslef an I emorgni* 
Il rough H e cxlcrnal ring I once sol jod In injtio ** 
oporalion an I lastly the ! >T>ngastnc I raocl of Hio 
ilootspogasirio plaml sill 1 igl er on the rurfaro of 
Ht mtrmal ol hr] «? nm«ole . 

Tic I scr liorder of the internal obrirjiie mu*'" 
ardiM ar-mss tie inirm-il nng an I rum a!m<«l bn" 
ronlaflj me« nlh until it rearloa the red w *hca*h m 
He son hinnr line together with the lower I* Pid *> 
Ho Iraniiorsars iTrodh bonoatl it forms the tr^ 
iurwlt’’’ Imrdor wli rh is drawn ikiwn an I suliroJ n 
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Poaparls lipamfnt la praclically all lemtopWlies 
Tlie JowTsI fibers 0 / uirffljon near Ibe rectus ^lealb 
are di‘scnl)ed by anatonusts as the “conjoine*! tendon ” 
but DIake and later Btoodgood and Zieman have slio«n 
that tins structure is so rrectuciitlj attenuated nar 
rowe<l or obliterated lliat its use m liemioplaslv is 
sel lorn practicable therefore it is the true inuscle” 
lionlrr which is used and is called tie <'oii)omed 
muscle ” The cremaster muscle is m realit> mereK 
the Inivest fibers of the intemnl obhfiuc muscle which 
ong:inair\ fa\ across (he face of (he internal ring and 
which was strclclied and thinned out as it was pushed 
ahead of the testicle m its descent The deep epipastnc 
arterj arises from the cslemal iliac near tlie rnidlle 
1 1 Poupart s Jiagment anti runs upward in the propen 
(oneal tissues directed toward (he umbilicus It forms 
the dividing Lne between the internal ring and llevsel 
bachs triangle 

\n\ hernia occurring mesial to this arteij a called 
drecl wlereaa an oblique hernia emerges (trough the 
internal nng which is lateral to the deep epigastric 

Tlie fibers of the external oblique aponeurosis tun 
downward and inward toward their insertion in the 
pubio bone but diverge as Ihcv opproaeh the pubis 
forming the pillars of the cxtcmal abdominal nng 
Onhnanli this nng will not admit the fingcrlip M 
thotigh nljoul 3 per cent of male adults Inve a larger 
or rclurcrl nng wJneh predisposes to the later occur 
renet of direct henna 

\8rieties of Obliqae Inguinal Hernia — 1 Ordi 
nary oh/ujut inguinitl hernia formerU calhd the adult 
or tie arrjuircd t)pe, is in no essential different from 
till, hernn into the funicular process It mnj reach 
down to the lanica xaginahs but does not rommuni 
cate with it 

2 /fervic into the timici tegin/ths is preferable to 
the term congenital Iicmio. formerfv used to describe 
complete potencx of the processus vaginalis permit 
(mg the hernial contents to enter the tunica xagmalis 
in (he scrotum 

3 Farifttfi /lemia and infantile hemia Mascdcowite 
regards as practicallv identical ^^■hen the xapnal 
process is sealed oB in the inguinal canal but open 
briow this 1e>e] the oblique sac ma\ either inraguiate 
into the tunica xaginalis or pass down behind il thus 
ulher two or three laxers of pentonciim must be 
iiiciscd before the liernial content is cxpo«erl 

4 Obhi,ue tnjuiiwl liemta m the Irmale occurs when 
lie canal of Nuek remains patent after it has been 
dragged out into the ingumxl canal bj the round figa 
ment At operation the delicate sac is more dilficiilt 
of dissection from the round lignment than from the 
cord m the male but this dtssection should always 
W altempteil Some surgeons include tJie round 1 ga 
ment with Uic neck of the sac in the Iransfision hga 
lion and excise the d slal portion oil ers suture the 
'lump to the mirpn of the internal nng in order to 
support the uterus and to present retraction of the 
cut Tgamenl awav from the sac hgxlure 

a Ilemta inth non descended lesln is sen common 
as a pxrt of the arrested dexelipmenl 

C fnfCMtjtdf hemii is a rare and mleresling accom- 
faniment of mallcscenl of the te<l« where U e hcrmil 
me unable to pass nut of the ingu na1 canal spreads 
nut Ixlween the muscle plmes of the abdominal wall 


III an upward direction toward the umbihcus Usually 
the sae lies between the aponeurosis and the internal 
obhque but may occur in the projicntoneal space 

Direct Inguinal Hernia— A direct in 
guinal hcrni'i bulges through the floor of 
Hcsselbach’s trnngle formed bx the deep 
epigastric arter\, Poiipirt’s lignment and 
the border of rectus muscle cither scpnral 
ing or pushing the Innstersihs fnsen ahead 
of it Etiolocicallj, anatomicilU and surgi 
ealij it differs cssentiallj from an oblique 
hernia 

Practically unknown m the female and in 
children, it occurs almost entireU m male 
adults from l«entj fi\e to fiftx tears of ago 
Some of the factors whicJi neaken tJie dc 
fenses of the floor of Hesscibach s triangle 
arc an enlarged external ring which is 
found almost evclusncK in llie male an at 
Icnuation or obliteration of the conjoined 
tendon an abnormally high position of tht 
true muscle border according to Pol\a and 
dcgencratne clinnges in the musculature 
The lipoma theory of Cloquet and Mosclico 
Witz ins been mentioned Direct indirect 
hernia otith its “saddlebag” sac straddling 
the cpigastr/c ves«cls occurs in about out 
third of the cases of direct hernia Its tliar 
actenstics and surgical treatment are c««on 
tnllj those of direct hernia Care must bo 
exercised not to oxorlook and fail to renioae 
one or the other of the component sacs 

Differential Diagnosis — In males ob 
Jjquc bcrria occurs m 75 per cent of inguiml 
hernias and direct m 25 per cent In fcmalts 
only 2 per cent are direct Oblique hernia 
occurs from infancv up to Ihirtx jtars and 
direct hernn ustnift after Ihirtx The ob 
liqtie hernia is o\al or pear shaped descends 
obliqucK on coughing frequently is scrotal 
and sometimes is irreducible After recliic 
turn of an obhque liernm, finger pressure 
oxer the internal ring will prexent Us reap 
pcarance whereas this is not true of direct 
hernias The direct hernia is globular pro 
Irudes straight out through the external 
ring hardly ever enters the scrotum and is 
practically always rcihiciblc The exltrnal 
ring ts not enlarged in obhque hernn tintd 
the hernia is complete hut is ahxay s enlarged 
in direct hernn In oblique licrnia the ik>s- 
Urior yyall of the canal ficls firm when the 
finger Is inscrlul in dirtxl hernn tlic finger 
passes directly backyxard tlirough tlu de- 
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FccliM po'it{nor «n!l Thi epignstnc irlci^ 
fails lo m tin dncnosis hcciuic il is 

siI<lom |nl}nbl( exlennl cxnmirmlion 
Trcntmenl of Inffuiml Hernia— 1/< 
rhnmcal treatment b\ trusses and tnnihi»cs 
iin\ be ciirali\e in infincx but 'uch cure 
heks jKrmxncncx k truss is in excellent 
inllintne measiire if ili«ci<e nlvinccel n^c 
or repcilul failure of surgical cure contrain 
elicalcs operation 

Injection Methods — For a di eussion of 
injection treatment 'Ct tlic paragraphs at 
tlie end of tins cliapltr 

‘Surgical Treatment of Inijiitnnl //«rnm — 
Ilcmtoj tasty llic plastic repair of the her 


siitiircel to fascia (Pouparl’s) c\errci.ulls m 
firm union The \trdict is that salisfactorv 
union of inu clt, lo fascia and fa«cn to 
fiscia la largch dependent on the careful rt 
moxal of all Inlcr^cnIng areolar tissue and 
this important fact must be remembered b> 
tlic surgeon 

Modem Operations for Hernia-— \II 
Is pcs of operation for lurnia fiiirdl the un 
dtrlsing priiiciplc«» but differ in the plastic 
reconstruction 

1 Transjlantatton of the Cord the Hu 
sun Operation — This operation initiated tlic 
era of modern lierriioj)! ists and uas dc 
scribed almost simnll iiuoiisK bv "Marej m 



nial defect has supplanted licrnioloms 
nun niLi ion for llu relief of strancnlaled 
lu rma 

'ilina pcmral jrnicip!e« underlie pracli 
calls all ini,umat 1 crnioplasiics (i) com 
plete dissection of the inguinal canal (b) 
hvh libation and excision of the sic and (c) 
jlastie reconstruction of the in..itinal canal 
I xctplions to these principles an founel in 
the n|KTalions of I-aRocque IJanerjce and 
Ia-oo Sutton who use a laparotoms incision 
ami rcmenc the sai iiilra nl dnmtnalls a 
inrthod Molding good re lilts m ificir ham] 
but which lias not gamed an\ wielesprcad 
ad( plion Aluch discii'sion has arisen and 
nnirh aiiiiiial experimentation has been pur 
sued to determine whcthir or not muscle 


\mcrica and Rassini in Italv It consists of 

the following step, (1) a shin incision well 
alo\c ami panlhl with Pniipart s hganunl 
(9) I splitting iiiti ion of flu ai>e>murosi' 
outward from the n|ii)ir margin of the ex 
tenni ring (t) a splitting of the cnniisfcr 
lo cxiKjsc the cib)ir|Ue sac oeerivmg the cord 
slriiclurcs (4) tarefiil disst-clion of the ^ar 
iwaj from the cnnl wcU up to the interinl 
ring and (5) high trinsfixioii ligation of tin 
«ac and tAci'Kin ((») The plastic r< pair eon 
sisls ill depressing ihc eremastir fibers and 
suliinii" flu true tmiscle border of lie con 
joined imiseles elown to the shtlvuig b rd r 
of Pmipirl s ligamtnl while the cord i’ cle- 
xated out of the wound Tlie cord th>‘* 
transplanted «omewhil outward alii 
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ficnlh, >s now dropped bick on Hit stirficc 
of tiiL inUrrnl oblique nnd the n|K)iuurosis 
IS cfo wl III front of the coni If usoil for 
ilirect Itcrrm the rectus slitivlh or the rrclU!> 
iifiif i}ni hi ’iHli/m) iff 
liginitnt 'Mncl et hi« «d\i'cd trmsphnli 
tioii of the tord to the fi inoml enn il bx sep 
amlinc I’oupirts lij'nmenl nml liter resu 
lunnp it o\tr the cord 
9 Aon fmnvpfoii/ofioH of ihr cont is t\p 
ificil b\ till 1 trpU'OU or Colc\ 1 ergu on op 
crntioii an<l In (In. lolitis Hopkins opirilion 
Tilt IJissmi steps 1 throiiiih 3 nri followid 
but for slip 0 the tord is rtphccil bcncatli 
the irciinstir the conjoiiitd imisclts nre sii 


litniioplnsU proceeds (n) with sejinrTlo su 
lure of till trinsNersiIis fisem and (b) su 
lure of the conjoint d imisclt to Pouparts 
liCimenl (t) with the cord still tlcintcd 
the tipper or mt««l kaf of iponeurosi? is 
sutured to Poupirt s lifinint nt nnd the lowtr 
leif IS ovcrlipjicd upi\ ird nnd sutured to 
the surfnci of the tipiier leaf The tord 
llun emerges through the aponeurosis op 
{>ositc the mltrml ring nnd run^ down to 
ward the strotuni subcutancousli l!ie au 
ihor csrcisca the crcmnstir imiscIt (o ptrmit 
lieltcr tlosurc of the inner ani,!t and Bur 
tlick Ins ju sdeetid nst*s resorted to divj 
sion of tlu cord whith he sus tlots not al 



V ? ti-'l— IVms 111 oysmil f> 1 «iU Ini ^jtinlnlwn ot P e n>»N hi: s \ V\f vHTijiHwwt lo 

ilcU t ^ U ol f c f I DU| nrt • litatprnts in front ol Oe rmnistcr 


tured to Poupnrt’s ligament in front of the 
tord and the aponeurosis i* closed 
3 Fxtm-<ipomtirotic fnitisplanfatiou was 
first prnitietd bi IlaKlid and Inttr iiifwIiRed 
In Andrews \\oot>c\ Slcllcn Ilowm* and 
Irdman II is indicated m ilireet hernia and 
in ohi hrge obliques also in most recurrent 
hernias This operation makes use of a 
strong fascia to fn«cia oser! ip of the nponcu 
rotic flaps to forlife IIes«cllnch’s triangle 
nnd its weak inner angle In direet hernia 
(he sne Imigi s through the jiostcnor w ill of 
the can d abose the le\el of the cord and is 
neicr mtimateli related to the slriiclnros 
of the cord After the cremaster i» spill the 
transMrsalis fascia must be opeiictl to ex 
pose the sac After excision of the sac the 


wa\s cause alrophj of the testicle Estes 
dc'crdios an interesting modiRcation of the 
fa cia to fascia opt ration which seems espe- 
ciolU idaplcd for direct hernia lie excises 
the cremaster and uses a flap from the rec 
Ills sheath pcrmiUmg double fascia to fascia 
plication to rorlifv the weak inner angle of 
Ilcssclbach s triangle 

liidirations — The Bassini operation has 
so long been the classic operation and so 
Midch adopted that mans surgeons emploi 
i( for cicrj tipc of inguiunl hernia JIom 
ever there arc certain definite contraindica 
lions to its use (a) In infants and loung 
children it shortens the cord and elevates 
the testicle hence it is objectionable (b) m 
operations for non descent, (c) the Bassmi 
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transplanlation operation does not ade The Tergiison non-transplanlntion is llic 
qiiatclj strengthen the inner part of Hessel- operation of choice for iiifaiita and .\oiing 
bnch’s triangle, the area of weakness respon- children and in non-descent of the testis an«l 
sible for direct hernn, as is proved by the is undoubtedK adequate for manj other ob- 



Fip C34— Direct henna The «ac protrujrt through the tfan4«ersoli» fuicia tncsioJ to the epigoslne* 



Fig C^5— Opemlion for direct heniin slmning the importance of suture of the tran!i\er‘‘ah< fa«na be ore 
sulunng the tonjometl muscles to VoopaiV 8 ligamenl In diSficiiU or recurrent cases excision of the eteraa^ * 
nmsclc nUoTCS better closure of the inner angle The distal slump of Ihc crenuislcr is liter tackwl on le 
surface of the aponeurosis lo supfxirt tlie teslis 


most dependable folloiv-up reports, which 
sIio« a recurrence rate of from Ij to 30 per 
cent for direct hernias treated bj either the 
Bassini or the Ferguson operation. 


liquc hernias when small and without niu« 
cular or fa'icial defect. , 

For Uie efiicienl treatment of direct ami 
direct-indirect hernia, the writer firinli e 
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liL\cs that additional mca«;ures must be 
taken to fortif\ the «cak posterior wall of 
the canal and to cloac the innermost angle 
where inner angle recurrence of direct her 
nia are «o prone to occur hence the extra 
n{«jiiciirotJC transplantation operation with 
t\cision of the cremaster is recommended 
for direct hernia or the Gallic fascial suture 
method in exceptional eases A small direct 
'•ac nia\ be merch replaced 
Suture Material — Chromic catgut is 
most comnionij used and has stood the lest 
of time The use of silk alone for ligations 
and sutures combined with meticulous 
handling of tissues has greatly reeliiced the 


lies autogenous fa«cia Roontr has rccom 
mended preserxed ox fa‘-cn \l)ox «lccl wire 
sutures arc adxocatcd bx Babcock The silk 
technic method has gamed manx adxocitc’^ 
reccntlj and I bclicxc silk is bx far the best 
suture material for the axcrage htriiia Be 
ccntlv Alton Oehsner Gage Harold los-s 
Donald Guthrie and others hnxc adopud 
llic use of plain white «itwiiig cotton ns tin 
most silisfactorx form of ligature and «u 
ture superior to silk and much cheaper Vs 
for the late results of the u c of Gallic fn« 
cial sutures Burdick s experience at tl l 
H ospital for lluptured and Crippled m Nix' 
'Vork has been xerx discouraging 



Fff — Fxtm aponc irol c Ifnmptinl Tl«> xipiir U f of He spo euro^s x sjluml lo Toupirls Uniril 

nix r Uie ro jo et\ ml cU ^ as U-cn xuXurt \ Xo xU ilrxeWi; WtXm TU xwt B-avW xx x-A'e. Ho owt 
f rl Tc 1 r all tl e lower flap is oxcrlaj pttl upwa^l n I x«l ml lo ll e surface of ll c i pper flap Tl c corJ 
tl c runs subcutaccously 


rieurrencc rite at tlic Prosbxtcrian Ilos 
pital New 'Vork (W B Pnr«ons) The li' 
mg fa«cnl <51111110 method of Gallic de 
enbed m lO’l max be used for diflicull in 
giiiiul atul other Iicrnias Jlanx x ears before 
OalJjL Me Vrthur used a narrow fascia! < 5 lrii» 
from the upper flap of the aponeurosix but 
the generous supplx of autogenous facial 
sutures obtainable from the H'fcia lain of 
the thigh bx Gallic *? iiielhoel grcatlx cn 
larges the iiscfulniss of such sutures In the 
Gallic operation for inguinal hernia a spe 
eial needle and technic are ti«cd to weaxc 
the fascial sutures leross the hernial defect 
m basket work fashion forming m rcalitj a 
niw fascial plane of defense Instead of Gal 


Operallxe Accidents — In;urx to the m 
testinc while the sac is being opened injiir' 
to the bladder m direct hernia itui injure to 
the xas and to the spermatic \e«< 5 ols nitixt 
be guarded against Injure lo tlu ncrxt'x 
max gixe rise lo testicular neuralgia Flu 
femoral xcin should not be injured during 
the suturing of Poupart s ligament 
Postoperatixe Treatment — Hist m bid 
m an ordiinrx cave of oblique lurnia shrmlil 
1 e conlimu d for clex cn elax s although some 
surgeons sax eight and still others fourtnii 
daxs In cases of direct and of recurrent 
hcrnii the time should be at least fifteen 
daxs and manx surgeons insist on three 
weeks 
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Eight to ten neeks before the pitienl re 
turns to work is usinllv tlloued b\ labor 
bo^^ds but three months should elapse be 
fore mj hea%\ uork is undertaken 

Complications — Spellings of the scro 
turn usunllj temporar\ are the result of 
trauma and dissection it operition rather 
thin lick of support of the testicle after 
operition the\ include hcmalomis throm 
bosed icins epidid\ma-orchitis and hidro 
cele k pronounced cpidid\ mo orchitis is 
prone to result in atroplu of the testis liter 
Recurrence — Failure to remo\c both 
components of a saddle bag sic failure to 
wipe a«ii ill ireolar tissue too tight su 
tures which cut through tissues improper 
choice of operation too eirl\ return of the 
patient to work deep infection of the 
wound and failure to forlifi the inner angle 
ire ficlors in ciusing i recurrence Failure 
to excise the cremaster is the cause of mam 
inner angle recurrences From i number of 
the largest and best surgical clinics follow 
up reports bi«ed on actual cnmmilions 
show from 3 to 7 per cent of recurrences 
after operation for oblique hernia and from 
15 to 30 per cent after opcntions for direct 
hernia Probiblj throughout the hospitals 
of the countrs the actual rate is even higher 
Oicr half of the recurrences arc apparent 
nilhin SIS months nearlj 80 per cent have 
recurred nithin one sear and about 90 per 
cent before the lapse of two rears Rchablt 
follow up reports must be ba'ctl onh on 
those patients who have been followed for 
two \caT8 and have actuallj been re-exam 
incd 

Injection Treatment. — Since Tgnalz 
Maver of Detroit m 10^7 reintroduced 
treatment of lernia with injections of im 
tants and claimed 98 per cent cures Ihi 
method has gained numtrous adherents m 
various parts of the colintrv Prolongcil 
night and dav wearing of a truss is an cs<en 
tial feature Manv Ivpcs of hernia arc iin 
suitable for injection the most favorable is 
the ‘iraall oblique sac m a voung person m a 
small percentage of thc«e cases obliteration 
of the «ac mav result in a cure The carJv 
tissue reaction causes a marked thickening 
which mav lemporanlv hold back the hernia 
or so mask its presence that a cure u 
claimed for a few months 

Biopsies performed bv Kcllv on injected 


animals at ten dav intervals showed that 
the earlv fibroblastic tissue had praclicallv 
disappeared m one hundred dajs and had 
been largclv absorbed within fiftv davs 
Dobson in 1940 confirmed Kcllv s evpcn 
ments Colev of the Hospital for Ruptured 
and Crippled New "kork found 8103 per 
cent relapses after injection Iroalmcnt The 
Council of the American 'Metlical \s?ocia 
tion stated m JoKmn/ on \ug 17 1940 
After due consideration of a second hos 
pital survey [the Council] reaffirms its pre- 
vious opinion that tiie Injection Treatment 
maj not be recognized for general use 
Universal cmplovmcnt of the metliod is to 
be deplored 

From reliable statistics the injection 
method offers a prospect of cure to one pa 
tient out of eight 

Sevvaiid E^D^IA^ 
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niidclle one for the vein and an inner channel usually 
filial nith falt\ areolar tissue uliich is Lnoim as the 
femoral canal It is through this canal that a femoral 
hernia passes to enter the Ih gh The upper boundary 
of the femoral canal is the femoral ring nhich is 
bounded anteriorly by Pouparl s ligament meil sliv bv 
Gimbernats ligament laterally hv the femoral sen 
an 1 posteriorly by Coopers fascia which cosera the 
superior surface of the lorirontal ramus of the m 
pub s Tl e femoral ring vs separated from the « ternal 
abdominal ring br the deep epigastric artery which 
J es close to the upper aod o iler marpn of the hmonl 
nng Ulien as happens in about one tl ir I of the sub- 
jects the obturator artery springs from the deep ep» 
gastnc artery it crosses tl e upper and inner portions 
of tl e femoral nng and consequenth mav be injured 
at operation if the nog must be divi led Senous hemor 
rhage mas then ensue The undcrlsing density of the 
aponeurotic and bony structures that form the femoral 
ring favor? early strangulation This is also intensihcd 
bs tlse abrupt angle made bv the sac as it bulges for 



Fig C'*'l — Bilateral fen oral henna 


ward upon the thigh after escaping frotfl the sapitenovs 
opening These factors ten! to fa>or conslnction and 
congestion of tie contents of the sac Tie coienngs 
of a femoral hernia are penloneum propenloneal fat 
(crural septum) fen oral sheath cnbnforni fascia, 
superficial fascia and shin 

S\mploms — The pitient nn\ be quite 
uinware of the presence of i fcmonl hemn 
nnd the enmp like pain nausei and \omit 
ing of obstruction due to strangulation ^n^ 
be the first s\mptoms noted It is therefore 
cssenlnl to include a cnrefiil palpation of 
tlie femoral area m the cxamimtion of e\m 
patient with an acute abdominal condition 
Often howeser, there is complaint of -a pam 
fill swelling m the groin which mat or ma% 
not dimmish or disappear nhen the patient 
IS m tlie recumbent iwsition (Fig 028) The 
degree of pain is aariable honeacr and iin 


less the sac contains irreducible omentum i« 
seldom sea ere The uncompiicated ca«e usu 
allj present® as the onl\ samptom a drag 
ging sensation in the groin 

Phjsical Examination — On inspection a 
fullness or eaen a distinct globular snclling 
maj be seen but if the patient is obese or 
if the hernia is small there is often no ct 
ternal evidince of its presence Palpation rc 
aeals a globular ma«s situated ju't beneUh 
Pouparts ligament and external to the ®pint 
of the pubis Owing to the fact that the “lac 
IS froqucnllj surrounded ba considtrabh 
propentoneal fat, the mass often fails to 
disappear complclclv wlitfn attempts at re 
duction are made This does not tlurefort 
indicate the pre«cnce of irreducible omen 
turn A true impulse on coughing is not 
ncarla as constant a finding as in inguinal 
hernia because the neck of the «ac is fre- 
quenlU \cra narrow Hlicn strangulation is 
present a cramp like pain nausea and aom 
jling are noted while distention niai be 
present m aoramg degree Auscultation mav 
reacal audible peristalsis 

Diagnosis— It should be borne in mind 
that the sac in some cases of femora! hernia 
lends to pass up o%cr Poupart’s ligament to 
lie above it on tlic surface of the external 
oblique and in «uch instances mav be easils 
mistaken for an inguinal hernia If the reh 
lion to the pubic spine is carcfulK coiight 
for however it will generallv be possible to 
avoid this error for an inguinal hernia is 
alwavs internal to the pubic spine and when 
small IS above it while the neck of the 
femoral sac is alwavs external to the spine 
The question can be settled with certainly, 
however, if the finger can be introduced into 
the external inguinal ring and if it is found 
to be emptj while tlie swelling below 
persists 

Xans of Ihe oapkenous vein is n ronltmu wfiioh 
may closely s mulale femoral lisrnia It slnuU always 
be borne in mind liunug lie eiaminntion of a iir*- 
perted femoral J em a Both conclitioas frtsrnt a 
sweirnj; in Ue same area wl ili lentls lo disapjicar 
when tt c patient I es dowii ai I lo re“PP«>r 
coubI s or Stan li Tl e distinction must be mn !c by 
the cbaraclir of the scnsntion impartfil to the fngrr 
dunRB roueh n» In femoral hernia this sensat on H 
the prculiar crrpitatmn whcli one leams lo associate 
wiU I ertiias an I w! ch lias been termciJ an in pulse 
In saplenoiis vanx lie sensation w best lerrocd a 
Ihnll This peculiar tactile sm-uitioa mav ch wN 
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Treitmcnt of Femoral Hernia — in 
licrnns in gtiunl the Imo forint of Irent 
nuiit to be consnhrcd an. the imxhnnirxl 
or tnis« method nnd the stir^Kical or so 
callcil ndieil cure Tins intUr ttrm 
oricmnlcd 'ihoiji fjrt\ scars ugo when her 
runs vert. «thlnni optnletl on and Irnl 
tnent was nInio«l ciitirtl> carrictl out bs 
trusses In the stars tiint hnse follossetl the 
improvemtnl m surgttai technic in generni 
and m htrnm surgirs in pirlieular lias 
placed the operatise intthod firinls in the 
prt ferret! position lliis is esptciaJfs true of 
femoral hernn bccaiist n trus-* sirtinllj 
neser tfrccls a curt and ih a niore cumber 
some and less ofTcttise pnllntist measure 
than IS the case m inguinal hernia Since 
llic pad must press on the region of Scarjn s 
Irnnglt it ttmls to be displactd wdb evers 
niosemcnt Compression of the adjacent 
femoral sem must be molded Aforcoscr 
since in most eases the femoral sac cannot 
be tomp)cte!> reduced oiwng to the siir 
rounding properiloncal fat the pressure of 
the truss iiggrasales the condition and is m 
consequence dcfinittlj contraindicated 


Fsen in rases in ssliich the contents of the 
sac can be complctclj reduced it is diflicult 
to control the hernia completcU b\ the most 
car<fiil{t fitted truss ^Miilc the bowel ma^ 
be kept from entering the sac a small strand 
of omcnltim often btconies extruded nnd in 
lime liccoincs adherent and irreducible For 
tins reason the writer nlwass nd\ises opera 
lt\e treatment in casts of femoral hernia in 
wliicli (here is no definite contraindication 
In cases in which it is not deemed adi isablc 
to optrnte a truss should he worn to pre 
atnl the hernia from increasing in sizt or 
from becoming strangulated IMicn opera 
lion !■» rtfnsid or defimtclt contraimheatid 
small rwhicible femoral hernias nlTer tin best 
prosptpt of heing htld b\ a truss Of these 
a cros- I od\ frame Irii s with a small outer 
filleil p id IS probabK the most clTcctiic and 
comfortable 

Operative Treatment — Two methods of 
approach have bien rccogmztd as standard 
proccaliires for the cure of femoral litrma 
the fimoral npproarJi through Scarpa s tri 
anglt and the ingnmnl approach through or 
above tht inguinal eannl \Miile opinions dif 
fer na to which method is superior for the 
nvtragt case eacli method has its definite 
fuld of usefulness Tlie high or inguinal op 
oration is parlictilnrK to be urged when 
slrugiilntion is prisenl It is also essential 
when <!caling with a hernia which has a 
large rclixrd femord ring For bv this 
method reduction md inspection of the 
strangulated contents are facilitated niid 
nscclion if required is more casifv and 
rnpidlv performed nnd where the ring is 
large nml relaxed suturing I’ouparts hga 
ment to Coopirs ligament cffccliialK closes 
the ring at its entrance instead of lower 
down 

Manx other procedures some of them 
quite ingenious have been proposed but 
ImM been diseirdcd among these mav be 
mentioned Iloux metal staple to fasten 
Ponpart s ligament to the pnl ic bone Fascia 
periosteum bone nnd imisck have been ad 
vocated in autoplastic procedures bv Salzer 
Mikulic? and Edmund Andrews but for ex 
ceptional cases oiilj 

In the average case of a small nncomph 
cated ft moral hernia however the low ap 
proaeh through Scarpa s triangle gives excel 
lent results and has the advantage of being 
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more cisilj and qincklj performed Tins op llie neck of the sac the writer prefers one 
oration bears the same relation to femoral placid obliciiiclj Ijmg over Pouparts Iiga 
hernia that Bassmi s docs to inguinal henna ment The latter facilitates tl o introduction 
It IS recommended for general use in prefer of tlic sutures for closing the femor il ring 

ence to the ingiiinil operation b> Burdick and si oukl ui error in dngiiosis have bttn 

B Colev Seward Lrdman and I^atson made the exposure of the inguinal canal is 




Fg 630— Closure using o e layer of lolerruptnl sutures that approx male Cnojicrs 1 game t a J tl c trans 
sals fa aa to louparts Igament 


Femoral Approac/i — ^T1 is operation with 
various modifications was advocated by 
Berger Bassini Cushing B Coley 
Alarcj and others l^lule the incision may 
be made vertical with its mid portion over 


readilv accomplished The incision 3 inclcs 
(75 cm) in length lerniinitug at the 
pubic spine divides the skin and deep lavcr 
of the superficial fascia and exposes tl e sac 
and propintoneal fat These are freed from 



rr.Mou.vL linuNiA no? 

a<ljactnl nml tlir nccV of lltc sac the femoral riiif; can be secured, and upon 

fdetdJfirt/ flfcnf/e Iraiimn nn«i entrfui */t<* l/«t< rc<*« Jbe -‘ticce-?'* of (ftc opcralfou. 

‘cclmn with alkont the femoral nnR Uie 'ic. i< opciiwl, preal care IninK 

mile Jl iRKMldc (o n-pantr tlir adltiMon* lakcii Invaii-ic of llie iK)ssibilh> that tlioiiph 


Aponcuronto c£ exLobllqu" 


•y. v( ’ •<*' 

^-r y\j' 


KceV cf hcmiftl 
eac 



I'jT <31 I pi <* 7 rt»tu n ( <t f»rv f»f if » rrtflli«»n»* ij> pf tfip nrtL pf Ifif trmnrti sue tn the 

«*n]J «»| kli^rrnt tlntrlumi 



l<jr ().,«un> of tfir frn»ir»1 iiitf fmm iU»\e In wture nf C«r<rii licament In Piiup«rl'» Ii(nvmcnt 

•flcr i< •{ouii^ <•! Ihr Mr folkmiiiR lif-nOon of tbe nrck * 

mid pull (Jo«n tlie mvi. o! Ilie sic Tim i- tlie mc wems lo lit imply, jet llie bladder 
tlie imimrlant slip, for U pood exposure ma^ ntc\ip\ Uie inner wall and maj bedntn- 

nol oblained, m itber bipli lipalion of tlir npcil Omtnltuii nni be iircscnl m tlie sac 
netb of Uie <,nc nor snlisfnctorj tlo'iire of •WaUwn IlerniA. C V. MosLy Co, PubMieta 



1198 


HERMA 


and must be reduced if non adherent or 
ligated and excised The sac together nith 
its siirroundmc propentoneal fat i then 
ligated either separatelv or together (Fig 
G®9) TJiis IS done bj passing a transfixion 
suture well abo\e the original neck of the 
sac \fter it has been ligated and the sac 
has been excised the stump must retract 
uell up beaond the femoral ring This step 
doubtless cures the majontj of small un 
complicated femoral hernias in ^vhlch the 
neck IS narrow and the femoral nng not 
greath relaxed The fascia o\erlMng the 
peclineus mu«cle is then exposed and cleared 
of all areolar tis ue The sutures which are 
of silk or of medium chromic catgut are 
introduced «o as to close the femoral nng 
The first suture is placed innermost nhile 
a blunt retractor protects the femoral xein 
It tra\er5es Pouparts ligament and then 
picks up a portion of the peclineus muscle 
and fascia direclh below the ligament the 
needle being directed inward avrax from the 
xein U then pas«e?> upward to enter Pou 
parts ligament again about mesial 

to the beginning (Fig C30) This mattress 
suture IS held taut and if it is insufficient to 
close the ring adequateix a second or exen 
a third suture mav be placed before anx arc 
tied The use of a small curxed needle is 
important for otherwise the muscle and 
fascia directlr beneath Poupirt s ligament 
cannot be picked up and the femora! canal 
xxill thus be closed not at its base but at 
Its apex This theoretical objection lo the 
operation is raised bv proponents of the 
other method 

Inguinal ipproach — ^This raetho<l was 
first adxocated bx Annandale in 1870 al 
though priontx has been erroneously gixen 
lo Lotheis&en who described the operation 
in 1898 Gordon (1900) and "Mochcow ilz 
(190o) introduced modifications of the 
method and popularized it During the past 
few decades manx writers haxe urged that 
it be gixen preference over the femoral ap 
proach regarding it as the ideal procedure 
for closing llie canal at the highest possible 
point The incision is made as for an inguinal 
hernia but prolonged a trifle loner oxer the 
pubis The external oblique aponeuro«i» is 
dmded exposmg the inguinal canal The 
spermatic cord or the round ligament is re 
traded and the internal oblique and trans 


xersahs muscles also The floor of the in 
guinal cmal i e Hcs«elbach s triangle 
composed of a laxer of trans\crsalis fasen 
IS then opened along the line of the inci ion 
and with adequate retraction the neck of 
the femoral sac is exposed proximal lo the 
point where it passes into the femoral canal 
Cowell has termed this the supra«accular 
portion of peritoneum (Fig G31) Traction 
on the sac if emptv usuallx succeeds in in 
aerting it up through the ring where it is 
then ligatc<l al the point of origin If there 
are irreducible contents xxithout strangula 
tioD gentle traction combined xnlh pressure 
over the femoral region below will often ac 
complish reduction In some instances 1 oxv 
exer il max be neccssarx to prolong the 
incision expose the femoral sac and open it 
below Adherent omentum can then be 
ligated and excised and the sac then xrith 
drawn upward through the ring The tech 
me when slxangulition exists will be dis 
cussed under strangulaled femoral hernia 

After the neck of the sac has been ligated 
and the distal portion has been excised the 
femoral ring is closed from wjthm bx inter 
rupted sutures ^ilh the femoral xim care- 
fullx retracted the outermo t suture is 
passed belxxeen Ponparl s ligament and that 
portion of the pectineal fascia known as 
Coopers ligament which coxers the ramus 
of the pubis (Fig 03®) Successne sutures 
are similarlx pheed the innermost one m 
eluding Gimbemal s ligament The lians 
xersalis fascia is then closet! and the inguinal 
canal repaired as in an operation for in 
guinal hernia but without transplantation of 
the cord 

There is a possibility that a direct in 
guinal hernia max follow the inguinal opera 
lion for femoral hernia and special care 
should be taken in the closure of the trans 
xersalis fascia Dickson m fact sutures the 
Iransxersalis fascia to Coopers ligament 
separatelx and then closes the femoral canal 
bx suturing Pouparts 1 gament to Coopers 
fi«»ament This modification of the inguinal 
method seems to minimize the danger of the 
ilexclopment of a direct hernia sub«cquentl' 
due to damace to or xveaknc s of tlie trans 
xersalis fascia 

Suture Material — Progressue increase m 
the use of non absorbable materials «uch as 
cotton or silk m repair of hernix has been 
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notcti m r)in\ clnucs Diinng the past sit 
teen \cntK of 211 opcritions done at llos 
pital for Rupturcil ni»l Crippled in 9*} cat- 
gut niul kangaroo tendon ms used and m 
10 fa«cnl sutures ucre used liut these uere 
(loin prior to 1915 Sinci. 10*15 there In\c 
been lOS operations in nil of ulnch cotton, 
silk or n\!on uas used 

Treatment of Strangulated Femoral 
Hernia — Taxis — -Taxis and operation are 
the onl\ nietliods of treatment aaailablc 
laxis IS a danecrous procedure attended li\ 
gra\c risk It should be re<trNed for the rare 
cases m which operation would be cxlrcnit!> 
harardous i e in cases of scnilitj and 
severe cardiovascular and pulmonarv dis 
case ^tnong the d ingcrs eutailw! bj taxis 
rnaj be mentioned the risk of rupture or 
serious damage to the intestine reduction of 
gangrenous inlcslinc into th< abdomiual cai 
ilv, rupture of the sac near the nttk and 
rctiuction en masse with failure to rtheve 
the svmptoms of obstruction 

Taxis IS absolultlv contraindicated if 
SMiiptonis of strangulation hive bc<n pres 
ent for more than one or two hours or if 
there are alreadv present evulcncos of m 
flnmmation of the ovcrljing skm or marked 
vtnsiiiveness 

In the writer’s opinion taxis is rareb jus 
tiilcil and IS ttsualK to he coiuUmuid A 
safer proceilurc. is to place the patunt in a 
warm bath and ndminister morphine hvpo 
dermicalh If sponlnnious rciluclion docs 
not takt place vvithiii a half hour operation 
should be undertaken at once 

Ojteratton — Whenever the diagnosis is 
clear the iiigtimal approach should be se- 
lected If when the peritoneum is ojicnet! 
the contents of the sac can be pulled up 
out of tilt ring the operation is not difficult 
and the sac can be removed after the neck 
has been transfixed Closure of the femoral 
ring IS then effected ns has been previous!} 
described If reduction is impossiiifc bv trie 
tion It IS best to prolong lilt incision to 
expose the femoral region and the fundus of 
the sac which is then opened Bimanual 
combined taxis and trattion mav then per 
nut of reduction though manual dilation of 
the ring or in extreme ciscs division of it 
IS «:oinclimcs ncccs«arv In dividing the 
ring Gimbcrnat’s ligament is nicktd an 
aberrant obturator arlcr} being oiiitiouslv 
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avoided Poiiparls ligament should be cut 
onh ns n last resort 

When reduction has been accomphshed 
bv out means or another the contents are 
inspected for viabihtv If omentum is in 
volvcd it IS best to resect the involved por 
tion going through obxious!} hcaltln tis 
sue If intestine is present one mn-^t decide 
wlicthir resection is neccs«arv If there arc 
thrombotic areas in the mtsenterv or if the 
pcntonciini has lost its gloss and the intes 
tine IS soggv and lacking m its normal clas 
licit} rt«cclion is indicated In general if 
the color and appearance of the strangulated 
segment fail to improve under the influence 
of vvnrm saline pads m a ten or fiflein nmi 
nte period it is safer to assume non viibil 
Ilv and proceed Jo riscet 

llic high operation cnormotisl} facilitates 
A resection ami immediate anastomosis 
which IS om reason whv it is alwavs the 
nictho<I of choice when strangulation is pres 
ent 111 case an ojiiration has been under 
taken through (he femoral approach and the 
invoivcvl portion of the intestine has slipped 
back before its viabilitv has been deter 
mined il safer to perform a laparotomj 
through a lower rectus incision on the same 
side and examine the strangulated portion 
for cvjiUncc of its mlcgrily, resecting if 
reasonable doubt exists 

Injeciton Method — Recenllv much has 
been written in favor of the injection method 
of treating henna Jlost writers however 
arc aware of its dangers ns applied to fern 
ornf hernia The proximit} of the femoraf 
vtsscis and the danger of damage to them 
nl the time of injection or later due to the 
effect of the scleroing solution must bt ap 
parent In m} opinion the method is defi 
nitcl} contraindicated for this vanct} of 
hernia As it is quite impossible to mam 
tarn at all times complete reduction of the 
sac b} a truss it seems obvious that a cure 
hv this means is out of the question 
Recurrent Femoral Hernia — Rcciirrent 
femoral hernia often constitutes a difficult 
problem because m thi«e cases the ring is 
usuallv enlarged the structures conipo mg 
it ma} have been damaged at previous op 
eration and the Jandm irks are less clcarl} 
visualized The writer has seen the femoral 
vein injured m such a case with tlivastrous 
consequences The high approach sliould al 
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Ik? u<ctl for recurrent cases ami u«c 
of fa'cia! strips for sutures ma' I»c <}e’*tnblt 
Projrnosks — The prognosis in ca«c3 of 
fcnioral hernia must be con««lrrc<l first as 
to life and second ns to cure of the hemn 
It ma\ be assumed that unless strangulation 
occurs life is not thriatcned Ihit this com 
plication arises more frcf^ncntlv m femoral 
than m ana of the ordmarj tapes of hernia 
\ceortling to liaison it is ten times more 
frequent in femoral than in inguinal hernia 
inicti strangulation has tahen plare the 
progrio'^is dipeniN on the promptness with 
nhicli surgical inters cnlion is insliliitcd 
‘since women of aihanced age arc the mo<l 
fre'qnent subjects of stranguhtion it is esi 
dent that there is an addee! factor Unding 
to increase (he ri«h, i e the stMciptibilits 
to postoperative pnlmonarv and cartbova* 
eular complications Gibson m 1000 found 
a 47 per cent morlalitv and it is stiH dis 
trcssinglv high liaison coHccIm! reports of 
700 operations for non sirangnlated femoral 
1 ernia willi 0 deaths (I 2S per cent) 

The prognosis (or surgical cure is nl^o dc 
pendent on the age of the patient the <i 2 c 
and character of the ring an<l its adjacent 
stniclures and the care with vvhich the op 
oration is performed The earlier the condi 
lion IS rccogmzcil and rcfi.rrc<l for operation 
the hotter the prosjKrcl of complete cure 
Statistics furnisfical me hv Dr D H II 
GiIIcsjik coviring 211 c?on*ecutivc opera 
tions jK-rformeti at the Hospital for Uiip 
liiml and Crippled* (New ^ork), arc as 
follows 

T (al bo of o{<rnt>oi» fit 

Rmirrrn » T » IS or mppro* 

DrsUis S or t ■ipro* 

CouiMi UiivriJi I Coija 

llnmiNtTs 
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(ob 7 M IS ID Krrss ‘^U'T'-rr PI Ulrlpt s U R 
r ISOS Tol -Ip*! Am J *»rjt 

jaiS IIHS 

m Nrl>nn I Cur-^fT Sork, 

Thntn»* Nflwtl I ^ r» thI ( p (JIC 
««rti 7^olrmIU I C^ r • J|S IWS 
l,o<*.»-CK»rrf*.->nni.-rr T!>rt< J-" P**i« 1S3S 
\l HfIxTj* U Nrw \orV 3 Mof "590 |9<r" 
\S»1»tTi 1- F Ilrtr » **1 lym ♦. C \ aiotliy Co^ 
19?l p tS9 (rirrlji'rt 1*1 Cormi I>j) 
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UlIBII ICAL AND \"ENTR\L HERNIA 
UMRIIICIL IIFKMA 
Definition — \n umbilical lurnia is a htr 
niation or separation in the rltjrevston al 
the middle of llit nbilometi where the urn 
bilical cord of the fctu> was attached 
Etiology. — ’Bj man^ authorities all urn 
btitcal hernias are coii«i<Icrc<l enn..<.nital lor 
the purpose of classification umbilical her 
mas max be dnidcsl into three forms (1) 
congenital hernias due to dtvilopnienta! 
defects 111 the midline (2) infantile hernias 
which occur soon after birth when the urn 
bilicai scar vicJds to straining vomiting and 
coiighiQg and (S) adult }iernta» due to ix 
ctssivc Ultra alKlommal ten loti caused b\ 
excessive intra abdominal fat frequentiv m 
women ami occasionallv in men of the labor 
ing class Multiple pregnancies are a definite 
etiological factor 

Pathologv.— \t birth the abdominal vis 
ccra fad to withdraw mlhin the alxlommil 
tavitv coincident with non-eJo uri. of the 
abdominal rmg In some cases the sac con 
lams part of ibt transverse colon stomach 
liver and rarclv gallbladder In mfints and 
voung children when then is wciknesa in 
(he sear (issue that is nnrnnllv do cd nt the 
umbilicus n small rounded mass protrudes 
through the navel These hernias *(Iilom 
strangulate are small m diameter a»d niav 
di apiK?ar spotitnneoiislv because ( f con 
traction of the ojK-nm}, However n'ciir 
renccs nre hkrlv In adults umbilical hi rnia 
occurs more frequentiv in men than in wo 
men the projxirtion being four to one 
Grashiallv but stcadtlv grow mi., larger some 
attain an inormoiiv size although as a rule 
the nng is not large bung approxiniatrlv 
C or 12 cm in diamitir Tlic ring i* pcn<r 
allv round and will dcfiiictl I stmlK manv 
adln»ions are found in the sac causing the 
onuntiim tmusvir«t colon and often hwp 
ff small IfOWel to liccornc adherent at 1 to 
form locuLatcd spaces it is in this tepe of 
I cniia Hat slrantmlalion gcmrallv occur* 
Svmplomalologj — Indefinite alxlominal 
di Irtss dragging fensalions cniickv jvairv 
Iloatinp nausia constijiation and al times 
ob<tqi.ition are the characlerntic jvmptoni* 
Diagnosis — Tl e pri'sencr of a j mtni 
*ion al the navel which is partiv t r rnlirclv 
reducible and associated m the larger I rf 
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mas diastasis of the rectus muscles 
denotes an umbilical licmn It is t\rapaniUc 
on percussion ind if a portion of the bowrJ 
IS included in the sac a gurgling sound is 
heard The enlargement of the hernia when 
the patient is m the erect posture or on 
coughing and its disappeirance in the re 
cumbent position unless the contents arc 
adherent are diagnostic e> idence The larger 
sacs arc prone to ulceration from pressure 
due to clothing or some type of hinder or 
truss mttndctl to effect a cure Strangulaletl 
umbilical hernias are diagnosed b\ the pres 
cnce of a rtdutiblc mass in the sac disten 
tion of the abdomen nausea vomiting m 
creased pulse rate elevated leukocyte count 
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P's 033— a Slowing iLe edges o( the Inie ring 
w tl TOUlre^s Buture<! m po* l on ren I lo be t "1 t 
*1 0 t»g ll e njporLmce of piseing inUmipled sulures 
lielnet lie mdltrcs- *utun?s so os to close perfectly 
imy smalt open ng tl at may exisL 

and rising temperature even though no 
strangulation exists a mild innammatorv 
reaction often denotes obstruction in the 
larger forms which maj be cither partial or 
complete 

Prognosis — If an umbilical hernia oc- 
curs in mfaiKv it mat chsapi>car sponlane 
ousl^ In adults parlicuhrh m the obc«c 


seldom is a cure effected without operative 
intervention If a hernia is allowed to 
prognss to the stage of uhcmtion and 
perforation peritonitis will cause a fatal 
termination 

Treatment — ^In infants if the ring is 
small and if tight and consistent strapping 
with a proporlv fitting pad is emplovcd a 
cure IS effected m mans instances In adults 
sii^ical management is impcralne in order 
to effect a cure Proper preoperative prepa 



Fg C34 — Sulur ng of mt over panl*" corapt ted 
Ihe mattress sutures nre 1 ed an) Ue edge of the 
Aap ts le)d in place b} a continuous suture 

ration of the obese patient is essential par 
ticularly if there is coexistent mvoeardial 
disease or a renal disorder Reduction in 
weight is ncces«ar\ if the patient is to wait 
stand operative treatment satisficlonl^ and 
nT rtv cAamres' a/ ficarmriTLar aru fti Air mrir 
imizcd The trnnsvcr*:eor vest over pants 
Iv-pc of repair is preferable to the so called 
vertical or side to ’^idc procedure The sac 
should not be opened until it lias been com 
pJclely dissected from the surrouiuhiig 
structures and the surface of the f iscia on 
cither «idc has been well defincil ^^h^n the 
sac lb ojienctl great care «!hoiild be excrciseil 
in separating the omentum and the loops of 
large and of •small IhjwcI and it is ncctssarv 
to clear the under surface of the anterior nl> 
donunal wall of all bowtl or omental attach 
ments for a distance of d or 4 inches from 
the edge of the true ring The entire sac it 
self should be excised and onlv the slruc 
lures surrounding the ring diould be utilized 
for overlapping The sac is of little u«c in tlic 
repair All continls arc reduced In order to 
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fncililatc the o%crlnp an jnci'^ion is made on 
titlicr side of the ring Tlic mattress sutiins 
comprise the first la\er the under flap be- 
ing draw n well up under the upper flap (Fig 
(jOT a) \ most important point at this 
stage IS the suture of the small spaces be 
t«ccn liie mattress sutures b\ means of in 
ttrruplt“«l cartfiills placcil sutures (Fig 633 
b) as it IS at this point particularU that re- 
cum ncc s arc prone to occur The edge of the 
o\ crlap IS then sutured at the surface of the 
fascia surrounding the inferior Ixirder of the 
ring (Fig t>34) Chromic catgut silk fascia 
lata from the thigh and oa fascia hasebeen 
the suture materials used The anesthesia 
mas be either local or spinal In the case of 
n large hernia when diflicufts is encountered 
III closing the ring a patch mas be taken 
from the fascia lata of the thigh to close the 
defect Inc\cr% form of recurrent nmbitical 
hernia fa«cn whether human or from the o\ 
should be used \Ithough a longitudinal or 
side to side repair is occasionallv used the 
lransNcr«c or \csl o\er pants method re 
suits in fewer recurrences 

^E^TR\L nERMA 

An\ protrusion other than an umbilical 
hernia which occurs in the anterior lateral 
abdominal wall is included under the rather 
ambiguous t<rm of sentral hernia The im 
porlant tspes III tins group arc I Fptgaitrtc 
fcrnuit These arc protrusions of properi 
loncal fit which occur in the midlmc of the 
abdomen Most of thc'-e occur nbo\ c the um 
Iwheus ftwd are e^wetc swiaU Iw iwaeev cases 
Ihi (atienl is not aware of the hernia Fpi 
gastric hernias are more common in men 
than 111 women ® Hernias o] t! e linea ^emt 
Uiians often resembling a h[>oma appear 
al the outer ede.e of the reeVus muscle ami 
are due to desclopincnlal defects 3 lumbar 
hennas occur Iwtwnn the crest of the ilium 
and the coital margin hor some reason Ihcs 
occur more frequenth on the left than on 
t! e nglil side Strangiihtioii i-* rare \ con 
genital weakness of tlie structures and fac 
tors that increase alHlomtiial jiressurc are 
the cause of these hernias Thor are repaired 
l)\ means of fascial flaps from below the 
ihtim and turncel upward to join flaps de- 
flfclcil downward hree fa«cial transplants 
are a1«o ulilizeel to close these defects Op 
rraliNC measures base rarclv proectl to be 


successful 4 Incisional or posloperaine 
fumtias comprise the largest group of nn\ 
ts*pe of \cntral hernia Hernias pro lucid b\ 
stab wounds crushing hloiys or gun. hot 
wounds are included in this group An in 
cidcncc of 5 or 10 per cent i gcncralh 
conceded m this particular tape of iiemia 
lion in comparison with all other l\pes of 
hernia 

Eliologs of Incisional Hernia — \n ah 
dominal operation parlicularh when dram 
age of a wound of the anterior abdomiinl 
wall has been instituted is an iinjiortant eti 
ological factor Infected wounds improper 
closure of a clean wound and the use of sii 
tiire matena! of an inferior grade also arc 
definite factors in the causation of mcI^Ional 
hernias In the case of an infected wound 
with large sloughing areas of fascia of the 
external oblique or rectus shcatli it eastlv 
understood wh% herniation 'O rcadile fol 
lows The smallest piece of omentum pro 
truding througli a pinpoint opening in the 
peritoneum eillier in the line of the suture 
or through a needle tear or sht to the side of 
cither celgc is the incipient pathologic proc- 
ess in a large percentage of cases of incisional 
hernia The majonle of these hernias start 
within n few weeks or months followinf, the 
operation nlllioiigh man\ art not nolicte! for 
scxcral aears There ma\ or may lol lea 
definite sac Tlic sxmptoins arc cxaclb those 
of umbihra) hernia The diagiio i'^ is rcadib 
made b\ mspctlion and palpation of the 
protrusion 

TxeatmeM — Prophylnclic H po*" 
sihh propIn lactic treatment i-* preferable 
AH atilerior abdominal wall woiinl 'luuH 
be siitiireel with the iilniost care Particu 
laris great pain should be taken in do mg 
sewUTcU and firnds the cut cd^es of th 
peritoneum and IranssersalH fascia Dram* 
sloiild be left in wounds for a minimum 
period of time (b) Ojcmlue \ re Urainn 
of the orif,mal anatomical relationship ran 
often be effixtul but if not a side to si h 
fascial osirlaji or n sest os ir pants oser 
lap IS usualls suffiiienl to effect a cure In 
manj cases the ii«c of fascia lata lran«j hnis 
or sutures is indicaliHi and there art m 
Stances particularly m the case of a sers 
large hernia sshen the repair should Ik* car 
nod out in stages 

IlrvRr Cast 
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DIAPHRAGMATIC HERNIA 

Definition — Tlit fcrni fiinpltripmalic hi,r- 
nn t«! comnmnU n‘«<l to lU-'ipnale nn\ con 
ihtion ni which there pnilrtKion of ah 
clomitial continU into the thorncic 
thr«ii[:!i im nbnorninl ojicnirii: in the <h- 
aphracm An\ true licrnia hac a sic as out of 
Its component parts s<> that innn\ of the 
conditions which arc included under this 
term and which do not In\c n liirnnl ■‘ac 
would he more projurU linnrtl cxiscira 
tlon^ or fal e Iiirnias Tht pri«cncc or nh 
‘ciicc of a Jur/utl sac raimot be thitrmmcd 
h\ clinical ixnminalion hut onU nl opera 
linn 

Pathofojjs —There art numerous clas^ifi 
callous of thaphncnntic hernia which art 
1 a«ed on the cmhreolnjie cllolnj.\ patho 
h)«ic niialoiiiv the site of the opening m the 
dnyhracni theprx'cnei or al sence t*f n sat 
the conlinl of llte htrma and other condi* 
lions It IS difTicuU or unjxi «ihle lo make 
most of lhc*t elassificalmns chnicaUs and 
jirtrrdincJs mans of them an of little prac 
iKalailiK Dnphrapnntic hennas art there* 
fire u ualK tlas'ifieal m three main proups 

(1) ctiriptnilal (2) acquirctl nofl <3) trail 
malic 

I roni a chnicnl and surgical standpoint 
(he III (ors of pnctaling injurs is helpful in 
establishing: llu diagno'is and m eh terminmc 
the tsiK* urpeiicc and prognosis of oinrn 
ti\e Ircalnunl Ikcanse of llu practical 
clinical ami «nrpc:il siRiuficancc of trauma 

.p.i? ^.UwUv.v’?.* iXv' A'3s S.IW 

K(stc<l the el is^ifiralion of ihaphrnpniatic 
hirnias into tsso main groups non (r«iimo(ic 
and iraujnatic and has unbdis idesT these nc 
(ordtng to the s irions tapes as follems 

Non frawmotic tlinphragnuitic Aerneas ina\ 
hi fiirlhtr divided into (1) the roiigrmla! 
Upe due to tmbrvolo^icai dthcitnes which 
IS usuallc wilhonl an inclosing sac llic most 
common sites of occurnncc being (o) 
through the hiatus jih ureiiientonahs (fora 
men of Pochdalek) (b) tliroilgh the elomc 
of the diaphragm (c) through the esophageal 
opening (d) through the foramen of Mor 
gagni and (c) thron„h the pap left b\ ab 
since of the left half of the diaphragm and 

(2) the l\pc of henna which is acquired 
after hirtli the sites being (a) through a 
point of embrj ological fusion of the d»"- 


phragm (b) at sites named under congcni 
tal t v|>cs and (c) through the esophageal 
hiilus III which case the hernu lias an cn 
closing sac (1 ig C15) 

Traumatic diaphragmatic hermaa mac be 
divided into (1) hernia due to indirect in 
jiirj to the diapiiragm which ini\ otciir at 
aii\ peunt including i>oints of cmbrvological 
fusion but which occurs most commonh in 
the dome and posterior hilf of the left «ide 
of the diaphragm and iisnallv is the re ull 
of a Severe crushing injure when the hernia 
IS through till esophageal ojienmg there is a 
Mc ami when the hernia is through tlic leaf 
of tliednphrigm there iisnallv is no sjic and 
(2) hernia due to direct injiirv lo Ihf di 
apliragm which mas meiir at aii\ point and 
IS Iisnallv the result of i peiielriling wound 
t p frttni n gunshot or « knife riijunn of i 
siilHliaphragmatic nli cess or empMitm miiv 
al«o ho the cau«c and tisii illv there is no sac 
(lig UC) 

ihe presence or nh«encc of an enclosing 
hernial sac is of some practical clmual and 
surgical iiniKirtancc k sac is iisinllv not 
present in a congenital lurnia vvlun there 
ins Ixen lo'^s of strurliire of thi diajihragm 
or m a traumatic hernia due to direct or m 
direct injure \s has been said this is not a 
(me hemm Vsit{t)h «eicrtl rthfhmtmfl? ws 
ctm ami a large portion of each involved 
organ arc concerned and the svmplnins arc 
vtrv severe and urgent fn (he stirnral re 
pair of these hernias prehminarj phrcni 
colomv js often athisabic and intratracheal 
anesthesia should bo uscit during the repur 
A hernia with a limiting sac is considered a 
true hernia and it ran le ineolvcs more Ih ui 
one organ The most eonimon htrma of this 
Ivjic IS the esophipeal henna in which the 
stomach is nsuallv the onlv abdonun il organ 
meoivcd The semptoiiis in such eases arc 
more uniform than in others and m the op 
crilivt repair the sac must either be remoeed 
entirelv or its contmuitv with the abdominal 
cavilj obliterated 

Since lire tbstoverv of tocnlgcn rav'* au 
increasing number of eases of diaphragmatic 
Iicrma have been recognized during life but 
Ric incidence of this condition is probabh 
greater than even the present records would 
indicate It is of importance lo both clinician 
and surgeon to the clinician because of its 
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coinplc'c symptoms niul it's importance in 
(lifTcrcnlnl dngnosts mid to the <inrpion Ikj- 
enuse surgical ripatr is the onl^ l\pc of treat 
mcnl ll at «i!l rtlic\c svmploms compItlc!\ 
Sjmplonnloloff} — -The clinical rccogni 
tion of diapl ragniatic hernia from the sub 
jccti\ c inploms alone !■> often a era (hnictill 
The samptonib are coiiiplcx becau'^e of the 
\arious structures iiuohctl m the hernia 
Tliea depend on the amount of mechanical 
mlcrfercnct a\it!i the function of the hcrni 
atcil abdominal \i<ccra the degree of inter 
fcrcnct with the normal function of the 


\o1\c<l and m which the hernia is u«ualh of 
the esophageal t\pc tlio e in the <ccond 
group occur in eases in which multiple ab 
domtnal \isctra arc invoKetl and in which 
the Icrnii is usualU of the traumatic tApe 
r ophageal diapliraginalichcnuasarcusu 
alU congenital The sc mptoiiis maj begin at 
birth or at anv time during life There nn\ 
lie a congenital weakne s m th« esophageal 
ring and a definite hernia niaj later be pro 
duced b\ some tape of injure or by in 
creased inlra abdominal pressure These 
hernias mac be considered ns of traumatic 
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alo narl inln lie meft n^t num tl rnush the esophageal 1 alu* The heatl *ha low is ohseuml 
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was p shn! to ihe nghl 


diaphragm anl ou the amount of incrin id 
pressure ccitlim the thorax which causes 
impatrnunl of respiration and circulation 
The scrnplmns produced often simulate 
tlio«i of oil or di cas« of the ab lomcn and 
thorax of w-fiicb tl c most common arc 
cholcciiititis gastric ulcer cardiospasm an 
gma }>ccloris mtestnial obstruction and un 
cxplamcil secindarc anemia 

The scmtloiiis of diaphragmatic hernia 
mat bedicidtHl into Icco mam group Tho e 
III the frsl group occur in lascs m wh eh llic 
stomach is ll c onlc alHlominal organ in 


origin but tliec are cs«cnliallc congenital in 
the same manner as arc 1 cmias in the m 
giimal region The csoplingcal ic^ie of hci'nin 
pro luces more uniform siiuptoms than her 
mas elsewhere in the diaphragm II i semp 
toms are those of intermit l« nl or prncri»sue 
iniarccratioii and obstruction of the stmii 
acli \t the onset the attacks art iisinlb 
mild thee consist of cpunslnc di trcs« crl icli 
IS projiTleil through to l!» I ack Tliei come 
on during or shorllc after a lieacc meal an 1 
arc nbcMil be belching of gas or 1 1 aomit 
ing These attacks are not iiiieominoiil' coo 
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siderocl to be due to di^cnse of tlie ginblid 
der As more of the stomach becomes mcor 
ponted mto the hernia the attacks become 
more severe the pain being projected 
straight through to the back and to the lower 
left side of the thorav it is more markerl to 
the left of the spina! column and often ap 
pears between the shotihler blades This pain 
IS agonizing and there is difRcultv in belch 
ing of gas and \omiting because of spasm of 
llic diaphragm and reflex cardiospasm The 
spasm of the diaphragm products hour gla‘is 
dcformita of the stomach winch interferes 
with emptjmg of tJie upper loculus and 
cau'Jcs increased inlragastric pressure The 
pressure of the herniated portion of the 
stomach on the Io\\cr part of the esophagus 
aI«o interferes with belching of gas or \omit 
itig Spa'sm of the diaplirigm is commonlv 
associated uith referred phrenic pain in the 
left shoulder which at times mav be pro 
jccled down the arm The increased pressure 
avithm the thorax causes cardiac embairass 
menl with palpitation and tachycardia The 
pressure of the lung and the interference 
arith tlic motion of the diaphragm cause 
dyspnea The«e symptoms arc augmented 
when the patient lies down and in the more 
severe cases it is necessarj for patients to 
sit up in order to breathe The attxcks ma^ 
last for from a few minutes to sc\cral hours 
and occasionally are considered to bo caused 
by disease of the arteries of the heart or by 
myocardial disease The attacks usually are 
completely relieved by yonutmg and often 
recur immediately after food is taken 
There is often an interval of weeks or 
months between attacks It is probable that 
during the interval between attacks the 
stomach IS not incorporated in the hcmnl 
ring and is m its normal position beloyy the 
diaphragm When the attacks become more 
or less constant this tisuallj indicates that 
the stomach has bicomo fixed b> adhesions 
m the thorax MI the early symptoms of 
pressure are augmented during the attacks 
There is loss of weight from inibiiitv to re- 
tain food and from marked restriction indict 
resulting from fear of bringing on an nciite 
attack which may be termed a food fear 
The vomiting is more severe and often is of 
the retention type During severe attacks of 
'omiling the yonutus mav contain blood 
If the attacks are of long standing the pa 


lienl not uncommonly has a burning sensa 
tion in the eihgastrnim which comes on after 
meals and is relicy cd by taking small quanti 
ties of food If large amounts of food are 
taken it may bring on one of the attacks 
associated yvith incarceration of the stom 
ach due to hernia Often patients obtain par 
tial relief yvhen placed on a diet for ulcer 
because of the restricted amount of food 
taken at frequent intcraals Hemorrhage j 
not a common symptom but it is usually 
indicative of <eycre incarceration with Am 
tion of the stomach in the thorax Bleeding, 
IS caused bv crt>«ion of the mucous incm 
branc due to tlic pressure exerted during the 
attacks of vomiting on the large distortc I 
congested and fixed stomach Thl^ erosion 
may be superficial or in caets of long stand 
ing may form a definite ulceration due to 
repeated liauma This is tisuallj the final 
stage of incarceration 
The symploms of congenital tapes of di 
aphragmatic hernia due to structural de 
ficicncy in the fornntjon of the diaphragm 
usimllj myohe multiple nhdomiiiai yisccra 
and nre often similar to those noted m as«o 
cialion with the Irniimilic lapis of ! ernia 
os there is rarely n confining sic and the her 
mated abdominal viscera are in direct con 
tact with the thoracic viscera llie svmp 
toms in these cases are often more severe 
than those noted m cases of traiimitic her 
nia Because of the occurrence of the henna 
at birth the rtspiratori and cardiac 'symp- 
toms are usually the most severe owing to 
the markid unifatcrnf alteration in mtra 
thoracic prc<:';urc and the occurrence of this 
derangement of inlrathoracic prtssiin at a 
time in which the compensatorv respiratorv 
and cardiac reserve has not been developed 
to a sufilcient degree to maintain function 
of these organs "Main infants born with 
these congenital defects die in the first few 
hours or davs of life However if the rc« 
piratory and cardiac mechanisms are able to 
compeii ate for the presence of these ab 
doniinal vi ccra in the thorax these patients 
mav live on to childhood or even adult life 
without anv great amount of disability or 
sjmptoms providetl mtesliin! or gastric ob 
strucfion does not develop Tiicrc is less 
likelihood that obslruclion will develop in 
these cases than lu the cases of Iruimalic 
hernia because there are usualU fewer ad- 
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hcsions bet^^een the abdomiml Mscera and 
the thoracic viscera m the former cases 
^^hen the stomach is in^ohcd in these her 
ntas it usualK becomes matkcdK dilated 
and the patients often ha^e samploms of 
partial gastric obstruction Intestinal obstruc 
tion ma\ occur because of bands of adhe 
sions between the omentum and loops of 


obstinate constipation with accumulation 
of large quantities of gas in the colon or b\ 
periodic attacks of partial or complete ob 
struction The sudden on«ct of samploms in 
these cases is usuallj dircctlx related to the 
injurv the pro*T^ess of sjmptoms is much 
more rapid and the first samptom mai he 
that of sea ere gastric hemorrhage or of in 



F K C3“ Tl e ent re slomacl an ! a large loop of rolon hern aled nto the left thomcic cavil\ Tl e v 
are \er> * Iherenl lo and have collap*c I ll e left lu g Note that tl e trautnnt e open Dg does cot inxolve d e 
esopl ageal I alus Tl s of 1 ern a u iialb t*** * c opening wl ch ii best repaired after ptermuiarr 
pi ren c nerve interrupt on 


bowel or bccau«c of mflammators bowel 
conditions or appendicitis 
The sj mptoms in ca«es of traumatic hernia 
in which the storaacli alone is ln^ohed arc 
praclicallv the same as iho'ie in esophageal 
hernias although in most cases of traumatic 
hernia the colon is in\oI\c(l and there are 
the added mptoms caused b\ interference 
with its function This raaa be indicated ba 


festinal obstruction The re«piratora samp- 
toms are usualla more marked becauac of 
the greater amount of \i«ccra contained m 
the thorax thc'e aisccra arc in direct con 
tact avilh the lung and pcricardiiim as there 
js no hernial sac 

Treatment — In cases of e«ophagc3l di 
aphragmaltc hernia in which onlj the stom 
ach is inaolacd and in which the samptom* 
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are miUl the treatment maj be CQnser\ativc 
In those cases m which progressi\ elj more 
severe symptoms arc present tlie possibility 
of serious comphcatioas is serj great, and 
all of them should be considered surgical 
ci«cs unless radical operation is contrimdi 


to the diaphragm and structures within the 
thorax 

In all cases m which the colon or small 
bond ts invohcd in the hernia earlj opera 
tion IS imperatnc because of the danger of 
intcstind obstiuction (Fig 637) Tlusc cases 



Fig f3S— Tie tcchinc of Opcrali>e closwre of lie panics n I ngeal Xvtk of diaplitngmol e 1 eriiii ff Tie 
oflqiic left rectus inns on h exposure of the enlarged csoplagcnl hiatus after the left coixnnn 1 gomei t of 
Hie I \cr 1 as been cut \pprox imleii half lUc stomarh 1 as hem atwl ll rough tli s opci ti b c rem val of the 
len al &ac from its attachmeiil to tfe stomiel after tic latter been replawj iwlo tl e i! rnilhtwj 

of clos ire of ll e enlarge I esf plingenl 1 mtos l>> oerlapi np it c mar}.ins of the « (itint p Tlic tissues are stnl>- 
ilircil with linen sutures He closure is stnngtl WirtJ sutb Jivinff sulorea of fascia lain and the esophagus is fixnl 
to the margins of the closnl open up with catpul suture 


calcd because of the patient s general condi 
tion Surgical trpatjTJcni sliouW be juslilufed 
before sc\tre incarceration with obstruction 
and traumatic lesions of the stomach ha\e 
occurrid The operatue risk is increased bj 
gastric retention and the technical diffietd* 
tics are enhanced ba fi\ation of the stomach 


art usualh traumatic in origin and it is best 
to deKv operation until the acute ssTiiplonis 
ha\c subsided if the patient’s coiidilion wjll 
permit 

Prthininara paralasis of the rbapliragm 
prorhiccd bi phrciurofoma it often of aahit 
in incarcerated and strangulate*! htrmas be 
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cause It prc\ents spasm of the muscle and 
relaxes the hernial ring It is of great ad 
vantage in closing a large hernial opening 
uhen there is considerable loss of structure 
of the diaphragm as the relaxation of the 
muscle permits this defect to be closed with 
out tension and in cases m vhich the diaph 
ragm has been torn from the wall of the 
thorax it ma\ be resutiired to the intercostal 
muscles It is also of aalue m cases in which 
there is congenital shortening of the esopha 
gus because the relaxation and elevation of 
the muscle of the diaphragm following tins 
procedure permit the hernial opening to be 
sutured around the lower part of the esopha 
gus enlirclj above the herniated portion of 
the stomach It is not necessarv however in 
the small tjpc of hernia in which approxi 
mation can be accomplished without undue 
tension In some instances in which it seems 
advisable to reestablish the function of the 
diaphragm the nerve niav be cut and su 
tured and function vvill be reestablished 
VTilhm from three to six months 
Phrenicolomj mav be used as a pallialive 
measure when the radical operative proce 
dure of closure of the defect in the diaphragm 
IS contraindicated because of the patients 
condition The rationale of this procedure is 
to prevent spasm of the diaphragm which is 
the cause of the severe attacks of incarccra 
tion of the stomach The procedure does not 
completely relieve the symptoms there is 
always a moderate amount of gastric distress 
immediately or «hortly after a heavy meal 
but the patient gets along fairlv well on a re 
stricted diet Phrenicotomy completely re 
lieves the acute attacks of incarceration if 
the stomach is not fixed in the thorax It 
IS not applicable to i htrnia m which a large 
portion of the stomach is m the thorax caus 
ing marked pressure on the heart and lungs 
nor IS it applicable in any case in which the 
mtestmes are involved m the hernia 
The onlv operative procedure which will 
assure comjilete relief of svmptoms is re 
placement of the herniated abdominal vis 
cera and repair of the abdominal opening in 
the diaphragm (Pig G38) The writer pre 
fers the abdominal approach beciuse Uiwe 
IS little risk of thoracic complications The 
thoracic approach gives excclicnl exposure 
and IS preferred by some surgeons In cases 
in which the abdominal viscera are adherent 


to structures m the thorax these adhesions 
can be separated through the hernial ring 
with little danger of injury to the abdominal 
or thoracic viscera as the definite relation 
ship of the hciniatcd structures can be ts 
tnblished The prtseiict of assoei iled lesions 
in the herniated abdominal vi«cera can be 
determined ns well as of any other pallio 
logic lesion within the abdomen and there 
lb no deformity following operation 

The postoperative care is of great in 
porlanct in all cases but it is of particular 
importance in those cases m winch there 
has been marked pulmonarv collapse over a 
long period In such cases there mav be some 
delav in expansion of the lunc following oji 
oration because of adhesions produced bv 
the continuous collapse There is often some 
difficulty at the time of operation m obtain 
ing immediate expansion of the lung al 
though everv effort is nude to expand the 
lung by positive pressure apparatus and also 
by suction of the air from the pleural cavilv 
before the diapliragm is completely clovctl 
In some of these cases the lung remains co! 
lapsed because of pneumothorax as the re- 
sult of positive pressure which swings the 
mediastinum to the opposite side and cm 
barrasscs the heart In these cases air must 
be aspiraUd immcdialclv from the thoracic 
cavitv following which the mediaslmiim re- 
turns to Its normal position and the symp 
toms disappear rapidly All of these patients 
arc often greatlv benefited by being placed 
m an oxvgcn chamber immediately after 
operation and in tho«;e cases m which there 
has been serious pulmonarv collapse this 
may be a life-saving procedure Pleural effii 
Sion m the side of the thorax on v\ hich opera 
tion has been performed is not uncommon 
The fluid may ab'iorb without aspiration 
or it mav require repelled asiuralions 
Stdart IIarrivcton 

UNUSUAL HERNIAS 
INTERNi\L HERNIA 
{lietroperttoneal and Intrapenlonrol 

Definition and Classification — \n inter 
nal hernia is a protrusion or extension of a 
sac of peritoneum containing inlra ahdnra 
inni contents through a normal or ahiiorma 
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aperliire or structure and is confined within through which'thc small intestine migrates 
the nlidoniinal ca\ity. Of the man^' clasMfi- to become retroperitoneal. The intestine 
cations, that of Steinkc is the most simple pushes a %ac of pcritoneuni ahead of it. 
and comprehensive; I Retroperitoneal; A. Andrews and Rape? have presented good 
Paraduodenal: (1) right, (2) left. (3) duo* evidence that these hernias arc congenital 
denojejunal B. Paracecal; (1) ileocecal anomalies produced during the second stage 
(superior or inferior) , (2) retrocecal, (3) of intestinal rotation. If, during rotation, the 

ilwcolfc. C. Intcrxigmoid. D. *Foramcn of umbilical midgut loop is oriented in a re- 
■Winslow. n. *Anoinalous openings: A strse direction, it is possible for the small 



I’lg 630. — Relropcnloneal iwradwwieinl hrmia (urirr ^^nnRLnste^!Il) 


Through the mesentery. B. Through Uie 
omentum. C. Through or into the broad liga- 
ment. 

Incidence, Etiolo?>' and Pathology. — 
rnfcrnal hernias are rare. A comprehensive 
hut inexhanslive review of the literature 
revealed tlie following totals of reported 
cases, paraduodenal, 248; paracecal (exclud- 
ing adhc«i\c bands). 18; foramen of Wins- 
low. o5; anomalous openings. S9 

There prevail two sery different opinions 
relatue to the origin of the retropentoneal 
hernias. Trietr and Mojnfhan po'itul.atcil 
that the normal paraduodenal, paracecal and 
sigmoid fossae or abnorm.aJ ones, due to fail- 
ure of fusion during the third stage of in- 
testinal rot.ilIon, develop into aperture^ 

* Nol a Irup Itrmn nl>s^nf« of pctitonenl sne 


intestine to become incarcerated in its own 
mesentery or that of the large bowel 

In these ca'ses the entire small intestine 
or a large portion of it h found imprisoned 
in a sac which is retroperitoneal. It maj oc- 
cupy a central podlion in the abdomen %'ilh 
the large bowel in its normal location (Pig. 
039), or it nia\ occupy the right half of the 
abdomen with the entire large lionel on the 
left bide The mc'cnteric vessels arc disposed 
or slretchtxl tighllj- about the aperture. 

In a hernia of the foramen of Winslow, 
cither small or largt intestine, usually the 
colon, is found protruding through the fora- 
men into the lc«5cr peritoneal cavity. 

On rare occasions a loop of bowel h.as her- 
niated through an abnormal aperture in the 
broad ligament, in the great omentum or in 
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the ^nnous mesenteries These npertures ire 
either inomilous defects or result from dis 
ei'se from tniima (penetrating omon pene 
triting wounds) or from surgical procedure 

Symptoms — Slans of these hernias ha\e 
been reported is incidental findings at oper 
ition nnd routine postmortem enminition 
and in these cases it maa be nssumc<l that 
thej ga\e rise to few or no s\mptoms In 
most of the other cases in which the diag 
nosis Avas confirmed at operation or nec 
ropsA there were tA*pical signs and samp 
toms of intestinal obstruction usualh with 
strangulation A few patients had indefinite 
pain and d\spepsia others had sjmploms 
of intermittent or chronic partial obstruc 
tion 

Diagnosis — Seldom has an internal her 
nia been recognized preoperatiAeI>, but as 
pointed out b\ Case this should be po«siblc 
m man\ instances with the aid of special 
rocntgenographic studies The usual diag 
nosis has been intestinal obstruction cause 
undetermined The mass of distended bowel 
has been mistaken for a cjstic tumor In the 
absence of samptoms of ob«truction man\ 
intra abdominal lesions maA be simulated 

Prognosis — ^Unless these hernias become 
obstructed thcA do ‘not influence normal 
life expectancA Obstructed paraduodenal 
and foramen of I^l^slow hernias usually ter 
minate fataffA In the other tATpes the mor 
talitA IS approximateh 30 per cent 

Treatment — If reducible the hernia 
should be reduceil and the fossa or aperture 
obliterated If strangulation necrosis has oc 
curretl the necrotic segment of bowel should 
be rejected or if the patient is a bad risk 
simplj exteriorized Avith an anastomosis to 
restore continuitA of the intestine at a sub 
sequent operation Unfortunalelj it j> sel 
dom possible to reduce a paraduodenal her 
nia or hernia through the foramen of I\ins 
low and the situation is hopeless railure re 
suits from inability to enlarge the ring suf 
ficicnth to release the bowel because the 
ring contains such indispensible structures 
as the mesenteric Aessels in the former group 
and the hepatic arterv portal Aein Acna 
caAa and common bile duct in the latter 
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PFLVIC HEHMA 
Obtuhatoh Herma 

(Subpubic Hemta Thyroidal Utrma Her 
nta through the Foranien Oiale) 

Definition — ^As indicated bA its name 
this hernia protrudes through the obturator 
foramen into the thigh 
Etiolog> and Pathologj —It is the most 
common of the rare hernias with more than 
400 cases on record Most of the patients 
AAcre Aromcn oAcr sLxtA jearsofage Tlie«ex 
ratio was C AAoraen to 1 man the difference 
being attributed to pregnancies and tht 
largcr foramina m women 
The obturator foramen is occluded bA the 
obturator membranes and muscles except for 
three small openings through which the oh 
turator vessels and nerves pass The hernial 
sac maj leave the pelvis through anv one 
of these foramina passing downward for 
ward and mcsiall^ to appear under the edge 
of the pubic bone The sac is usually locateil 
between the obturator externus the pcc 
(incus and the ndtfuctor musefes m the fower 
portion of Scarpa s triangle Tt iisualK con 
tains small intestine rarelv large l»wcl or 
tubes and ovaries Strangulation is a com 
mon complication and was present in the 
majoritv of the reported cases 
Signs and Sjmptoms— There are two 
groups of svmptoms those attributable to 
the constriction of the bowe-l and those re 
suiting from pressure upon the obturator 
nerve In the former group there arc vague 
reflex gastrointestinal manifestations but no 
characteristic svmploms until obstruction 
takes place There follow then the usual 
sA mploms of obstruction and often also those 
of strangulation 

Pressure on the obturator nerve gives ri v 
to a rather tvpical svndrome known as the 
Howship Romberg svndrome It is mam 
fesledbv tingling a burning sensation numb 
ness or pain along the anterior mesial aspect 
of the thigh and around the knee joint 
Straining and coughing increase the pam 
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Occasionally miclurition is difficult and fre- 
quent. These symptoms raaj* appear with 
the onset of obstruction ami strangulation, 
or if pre»'iousJ\ present, they .are »ncre.ased 
in intensity w ilh the onset of obstruction. To 
rehix the muscles around the obstructed 
bowel, the patient holds the leg in slight 
flexion, adduction and internal rotation. 

Usu.ally it is impossible to palpate the her- 
nia in the thigh, but occasionally there is an 
obvious swelling and a palpable mass on the 
inner aspect of the thigh below and medial 
to the femoral canal or in Scarpa's triangle. 
It is always possible to feel the neck of the 


A considerable reduction could be cfTected 
by earlier diagnosis and surgical Interven- 
tion. 

Treatment. — ^Manual reduction of these 
hernias is impossible, and because strangula- 
tion is probably inevitable, surgical intcr- 
xention is urgently indicated whcne\er the 
condition is diagnosed The hernia can be 
dealt with by an approach through either 
the thigh or the abdomen or a combination 
of the two Tlie abdominal approach is the 
more satisfactory . The ring is more accessible 
for enlai^emcnl. and reduction can be ac- 
complished by traction on the bowel while 



lie C-lO—^^liluralor bvmia * 


sac by vagina! or rectal examination. This 
examm.alioii is a decisive factor in making a 
diagnosis and is another example of its im- 
portance .as a routine proccelure. 

Diagnosis. — An accurate prcoperalive 
diagnosis has been made in less than one 
fifth of the reported cases It has been mi*- 
taken for femoral hernia, .adenitis, pso.as ab- 
scess, varicose veins, phlebitis and disease of 
Ihe hip joint. 

Prognosis.— As a result of the high inci- 
dence of strangulation and the unskilled 
handling of these hernias, the mortality has 
been very high, approximately 75 per cent. 


pressure is exerted upon the thigh. Resection, 
when necessary, is accomplished more read- 
ily >nthjn the abdomen. 

To expose the sac in the thigh a lon- 
gitudinal incision is made in the medial 
portion of Sc.arpa’s triangle, the peclincus 
muscle is expo^etl and relraetrtl hterally or 
disided and the adductor longiis mii«c!c is 
retracted methally. This exposes the '.ic, 
which, with Its contents, is dealt wit!: as in 
the ca^e of a Femoral hernia. Similarly, after 
excision of the sac the foramen is oblUcralctl 
to prevent a recurrence of the licrni.i. 

* la.<«n* Ilfmia. Tlie Rlnkislnn Co., PuWislifrs 
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PcnrsE-VL Hernia 

In this t\'pe of hernia there is a protrusion 
of Ultra abdominal contents tliroiigh the pel 
Mc floor into the perineum The sac dissects 
downw ard between the rectum and the neck 
of the bladder prostate and urethra in the 
male and between the rectum and aagina in 
the female 

"Most of the hernias occur in women and 
are of two tapes anterior \aginal and pos 
tenor rectal I^hen«mall the anterior hernia 
protrudes into the labia majora The larger 
ones compress the lagina latcralU and c\ 
lend backward to the edge of the anus The 
hernia can be traced bj palpation along the 
aaginal wall to its point of origin in the 
pclMs and in this waa an accurate diagnosis 
can be made 

Because these hernias are rare the\ are 
not suspected and are mistaken for the 
labial form of inguinal hernias and \aginal 
casts fibromas and lipomas A fear strangii 
latcd hernias haac been treated as* acute tn 
flammatora lesions bj incision and with dis 
astrous results 

The posterior or rectal ta-pe emerges be 
hind the transaersc perineal muscle and 
compresses the rectum to bulge into the 
ischiorectal fossa A strangulated hernia of 
this tape maa be mistaken for an ischto 
rectal abscess and incision for drainage is 
folloaved ba a fecal fistula or peritonili 

Failure to recognize these two ta*pes of 
hernia has resulted in seaeral surgical calas 
trophies It is possible to reduce these her 
ni is through a posterior colpoloma and to 
close the hernial aperture bj approaimaling 
the uterosacral ligaments or ba a modified 
perincorrhapha The mtra abdominal ap 
proacli is preferable because it affords a 
more adequate exposure for a safer rcduc 
tion and a more secure repair of the pelaic 
floor It is the onla approach through which 
a non reducible and strangulated hernia can 
bt liaiulled 

Tilt, author has obseraed a third tape of 
penned hernia which occasionally occurs 
folloaving resection of the rectum The hernia 


dissects through the space formerla occupied 
b> the rectum In one case the hernial sac 
bulged through the unhealed perineal around 
and preaented healing until it was reduced 
and the skin sutured oaer it The litniia m 
the other case caused a large bulge of the 
healed perineal aaound 

References 

Miles L 'M Surg G»nec & Obst 4® IS* 19*6 
Moschcowitz A Surg, G\nec 1 Oltst 1918 

Sciatic IIernk 

This tape of hernia protrudes from the 
pelais into the thigh through the small or 
great sciatic foramen The «ac usually con 
tains the intestine or omentum or both and 
occasionallv the bladder or an oaara As the 
hernia emerges into the thigh it passes 
either aboac or below the pariformis muscle 
to occupa the space under the gluteus maxi 
mus muscle These hernias maa be clas«ifictl 
as the superior and inferior gluteal tapes 
the former dissecting alone the superior 
gluteal artera and the latter in the pen 
arterial spice of the inferior gluteal artery 

Sciatic hernias are probabla the rarest of 
(be rare hennas Lc>s than oO cases arc on 
record and most of these haae been rc 
ported as incidental necropsa findings 

From this fact it would appear that most 
of these hernias giae rise to few or no svrap 
tom> and that their presence is unrecognized 
during life Pressure on the sciatic nera c maa 
produce pain along the distribution of this 
ncrae A few cases haae been reported in 
aahicli there was a tender swtilms in the 
eluteal region the swelling enhrgeil with 
straming and transmitted an impiil e with 
coughing Furthermore the swelling "Ss 
readila reducible and apparentla stranguh 
tion seldom occurred 

In the event that an accurate preoporn 
lia c diagnosis is made, these hernms are he«t 
dealt aaith through an mtra abdoniina! ex 
posurc The contents of the «ac arc returns 
to the abdomen Hie 'ic xc'ccted and iht 
foramen closed ba utilizing the neighboring 
fascia and pariformis mu«clc The operation 
can be earned out satisfactonla also throii « 
in incision* extending from the 
spine of the ikum to the border of e 
greater Irochniitcr of the femur Him 'o'> ° 
Ac gluteus maximus mu«cle ex]>o«cs the sa 
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LU’MBAK HERMA 

(Ilemta Donahs, Petit or Gri/njeli Uemta'} 
These htrnins apptir iii the lumbar re 
^loii anti m\j be dnitlcd into two general 
groups — congenital and acquired Tlie ac 
quired tjpc maj de\e!op spontancouslj or 
ma\ follow trauma Ihc traumatic group is 
composed pnncipallj of postopcratixc or m 
cisional herniations and most of these fol 


and the anterior border of the latissimiis 
dorsi posteriorly The superior space la less 
well defined and opinions \ar\ regarding its 
boundaries For the puipo«c of tins prc'-cn 
tation it ma\ be laul that it is bounded b\ 
the twelfth nb suptriorlv, the erector spmac 
muacfcs mcdinl(\ and the superior edge of 
the internal oblique lateralK 
iNIost lumbar litrnias ha\e a large neck 
and give rise to no sunploins There is as 
a rule, an tasiU loducihlc mass whicli Irans 
mils an impulse on coughing A few pa 
tients complain of rtt!e\ gaslromtistinal 
sjniploms or a \nguc dragging scnsTtiou in 



CIttUvt mis mu* av(cl« 


low an opcrilmn upon the kidncv Occasion 
alU a licriiM develops in a lirgc defect in 
tlu (umlnr wall from a pcnclialmg wound 
and infection Lumbar lu.rmas occur mainlv 
in men and twice a-j often on the left as 
on the right side 

Ihc congenital and spoiifaiieousK ac 
qiiircil hernias are rire Thev protrude 
tlirough two spaces the mfcnoi and the 
siiptrior lumlnr The inferior one i« known 
is Petits triangh which i- located sub 
culancou«lj and is houmltd b\ the posterior 
border of the external oblique mnsilc an 
tcriorlj, the crest of the ilium mfcnorlv 


the Mtn IncarccratPon or struigulation 
IS rare onK IS cases having been reported 
rin. diffcniili il diagfio‘-is involus con«id 
oration of li|)omns fibroin is primarv or 
mclastaslic malignant ntophsms cold ab 
sctsscs and paralvlic scolioses 

In most cases no treatment i* requind 
An abdominal supporter nr corsd ma\ re 
lievc vague tli comfort and prevent the 
Inrina from ciiUrgmg Opiralive Ittaliiicnt 
IS imhcitcd for the ran. Jirrnn whicli is 
large stringulalwl or the cau«e of imicli dis- 
tress It consists of disposing of the «nc if 
• Ituon Hernia Tlie Plnkulnn Co Pul I vl er* 
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present and repair of the defect m the lum 
bar wall This ma^ be accomplished by ap 
proxinnting the edges of the muscle and 
fasen or mas necessitate the reflecting of a 
pedicle flap of fa«cn to coser the defect 
Such a flap ma> be fashioned from the 
lumbar fa«cia or the fascia lata cosering 
the gluteal muscles 
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SLIDrXG HERNIA 
{Ilemie engUssadc) 

Definition — This t^pc of hernia is char 
acterized b\ a ^ac composed onli pirtialh 
of parietal peritoneum A portion and occa 
sionalh all of the «ac is made up of large 
boivcl or bladder which protrudes through 
the ring The retroperitoneal surface of the 
organ pre«ents as the external surface of 
the sac in the inguinal canal 
The terms sliding and landslide have been 
applied to these hernias upon the assump 
tion that the large bowel or bladder slides 
with the peritoneum from the retropento 
neal fat and areolar lis«ue to which it is 
vcr\ loosclv attached and is dragged bv the 
peritoneum through the ring As contnbut 
ing factors it has been suggested that the 
bowel following rotation becomes fu<;ed to 
the parietal peritoneum at or near the in 
tcrnal ring or that it is dragged down to the 
ring with descent of the testicle Brovrn be- 
lieves that there xs no sliding mechanism 
involved lie contends that m the beginning 
thc«c hernias are ordmarr ones with a com 
plete sac and that subsequenth mflamma 
lorv adhesions develop between the bowel 
and llic peritoneum of the sac thus elinii 
Dating a portion of the sac 
Alanv hernias of the large bovrel and 
bladder are not sliding hernias but like 
small bowel and omentum these organs 
mcrelv descend into an ordmarv complete 
sac and constitute no part of the sac 
Incidence — Sliding hernias are uncom 
mon Statistical reports van vrideJv but 
thev probablv constitute less than 3 per 
cent of all hernias Unqucstionablv the Wad 
der is present m the wall of a direct hernia 


more often than is suspected because it is 
customary merely to push back the sac 
without opening it or determining its con 
tents Sliding hernias occur almost exclu 
sivelj in men and usually m clderlv men 

Patholog} — A sliding hernia of the blad 
der is found pnncipallj m a direct sac onlv 
occasionallv in an indirect one The normal 
vrall or a diverticulum of the bladder moves 
laterallv and presents in the pubic end of 
the inguinal canal where it is covered onU 
by retroperitoneal fat 

Sliding hernias of the large bovrcl are nl 
most exclusivelv of the indirect tjpe Thev 
occur about equallv on the two sides and 
alwajs through a verv large dilated internal 
ring The ring usually extends down to tlie 
pubis and occupies the entire floor of the 
inguinal canal On the right side the sac 
contains the ascending colon and cecum and 
on the left the descending colon or sigmoid 
occasionallj the right colon is found m the 
left inguinal canal 

Bilateral sliding hernias are not rare The 
writer has encountered S cases Rare m 
stances of sliding femoral hernias have been 
reported 

S>mploms — There arc no characteristic 
symptoms unless it be the occasional occur 
rcnce of d>Mina in herniations of the blad 
der The «\mptonis are those common to 
hernias in general and the diagnosis i< 
aeldom made prior to operation As a rule 
these hernias cannot be retained «;atisfac 
torilv witb a truss 

Owing to the large size of the nng stran 
gulation seldom occur'? Occasionally ap 
pendicitis diverticulitis or a tumor dcieIop» 
in the bowel vritliin the “ac 

Trealment — Sliding hernias and their 
operative management haye received too 
littk consideration in surgical instruction 
Although uncommon these hernias arc verv 
important bteause thev present to the im 
sus|>ecting uninformed surgeon a verv ptr 
plcxing problem fraught with grave hazard 
The custom in manj teaching clinics to dele- 
gate the operative management of hernias 
to the relativelv inexperienced members of 
the staff 1 e interns has resulted in 'omc 
unfortunitc di'asters 

Unless the character of these hernias i* 
recognized earlv in the course of the opera 
lion Ihe bowel or bladder mav be openet 
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accidentally in the attempt to isolate or 
open the sac Al«o in the course of dissec 
tion the circulation of the bo^^cl maa be 
injured These accidents ire lihch to result 
in disaster from flooding the operatiac field 
a\nth urine or feces or maj ntccsMlalc re 
section of a segment of bowel to preaent 
gangrene from disniption of its blood sup 
pJi The surgeon is warned that he ts ap 
preaching the retroperitoneal surface of the 
bladder or bowel fir«t bj encountering a 
densch lobuhlod and fibrous tape of fat 
quite different from the loo«e fat of the m 
guinal canal l^ith further dissection he 
encounters profuse acnous bleeding from 
the rich plc\us of a tins on the surface of the 
bladder or exposes the mesenteric \essels 
of the bowel Further warning is given ba 
encountering the unmistakable muscular 
wall of the bladder or boaael Since a slid 
mg htrnia of the bladder occurs mamlj in a 
direct bulge there is seldom need for open 
mg or exploring the sac Should the bladder 
however be accidcntalh opened it should 
be do ed iraraodialtla with two rows of su 
tures the wound drained and tlie bladder 
kept empta for one week with constant 
urethral catheter draitngc In case the bowel 
is accidcntalh opened no attempt should 
bo made to repair the hernia and the bowel 
should not be returned to the pcnlontal 
caaita following simple closure unless some 
tape of decompression is proa uled It is safer 
to Jnae the bowel wall exteriorized from 
the peritoneal caaila in the wound avilh or 
aaitlioul a catheter in the bowil 

For Iicrnns of the indirect tjpe several 
plastic opcritions have been dcaistd such 


as those described ba Hotchkiss and liCnor 
mant In addition to repairing the hernial 
canal these operations attempt to fix the 
bond at some distance above the internal 
ring b> plication or ba extensive mobihra 
tion and fixation In tl c opinion of most 
sui^eons litre is little to be gamed from 
these more extensive operations It is onla 
neccssarj to mobilize the bowtl sufficieiith 
to make possible its return down to the m 
Icrnal ring The luguiinl cainl is then rt 
paired ba one of the several methods used 
for the repair of inguinal hernia The writer 
preftrs an opentiou which be dt«cribed for 
the repair of direct inguinal hernias Tin 
operation utilizes a flap of pcclmeus f iseia 
and muscle ns a deep bulwark in addition 
to a modified Bassim tape of repair uliliz 
wg a strip of extern il oblique fascia as a 
living suture as dc cribcd bv Mckrlhur 
Duncan has recommended division of tin 
cord so as to permit complete closure and 
elimination of the intcnnl ring lie stutcii 
that atrophv of the testicle docs not ihcl^ 
«nrila follow 

riic incidence of recurrence is fairla high 
regardless of the tape of operation used 
Records show a recurrence rate of 10 to 40 
per cent 

J Deavry Risraiu) 
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XXXIV, THE GENITOURINARY TRACT 


THE ANATOMY AND PHYSIOLOGY 
OF THE GENITOURINARY TR4CT 

The Lidsejs are situated opposite Uic lower thoraac 
and lumbar portion of the vertebral column ^cb 
ki Ine} weighs from 19o to l^O Gm^ those tn females 
being slighllv smaller \ntenor1v the Lilness are in 
contact with the alxiominal viscera such as the spleen 
pancreas colon and stomach These relations are im* 
portant in trauma to the Lidnej as the oxerl)iDg 
structures are sometimes involved 

The kidiieis arc not held in place b\ anj distinct 
liRamenls or speciil folda of penlontum but for fisa 
lion depend to a large extent on the pressure and 
coiinlerpresstire of the neighliorine structures and on 
llieir connection with the renal fascia The kidneys are 



rnicl<>l>e<] an t siipportol b) a Inver of ronnertive ti< 
sue dinvcil from the cslripcnlnnenl areolar tissue 
nhicli in maiiv cases contains abundant lemon velknr 
fat Tins fascia has an anterior end posterior Hver 
and IS cl iscd nbov e and hteral]> but is open lielow and 
imshallv 1 ince most disphrvmenls of the kidme are 
meilml and downward 

for enstomicsl consi feration the ki Inej can be de- 
M Inl into two parts the glandular and the collecting 
portions which consist of the parenchvma and the 
pelns nil I rafices respectively The glandular or func- 
tional unit of the ki Inev ronststs of n glomerulus and 
its tubule These tubules dram the urine into the mtal 
^leUis which IS a thin walleil expansion of the upper 
part of the ureter At the hilus of the ki Incv the prlvis 
lies posterior to the renal vessels This is helpful in 


dclcmuning whether on excised specimen u tlic nghl 
or left kidncj 

Tlie renal arteries come from the aorta and the 
rnisl veins dram into the vena mva The renal nerves 
lome from the three lower Ihoraoc and tlie lumliar 
segments of the spinal cord The kulnej has tt ■ IvTn- 
phatics 

Tlie ureter is a hollow muscular tube which rarnes 
the unne from the renal pelm to the bljcl ler, its aver 
age length IS about rm and it is retropcnlunral 
Ihroughoiit its length The UTcferut lumeu is nlmul 4 
Of 5 mm in diameter It is narrower at its origin at 
tl e termination in the btailder aad at the lunctiou of 
Its aUlominal and ptlvie portions It i< at these pr mis 
that Slones traversing the ureter become lodgeil A 2 
moi catheter i* usuvllv emplovei] for ealhricnration 
The ureter enters the bladder wall obripiclr The 
■niramural portion of the ureter h about 9 em J ng 
In lie male the spermatic vessels and durtiu defcrvni 
cross obliquely in front of the ureter near its junction 
with the bla Ider la the female the ureter iiavi«s Ton 
ward at the 1 ase ot the bro’id hgament an 1 I irtns the 
posterior and inferior boundaries of the ovarian fossi 
and IS found U cm lateral to the supmrnginal cemx 
uten Tlie ureter passes lielow tlie broid Cgamesls 
(“water flows under the bridge’) 

The hlsdiKr is a hollow muscular viscus which 
serves as a reservoir Ulien empty it lies almost en- 
lirciv III tlie pelvis when dislendcil it rests lo the at*- 
dominal ravitv behind the rectus muvcies anl mar 
m<U as high as the iimhihcin Tlie bhdler is long 
and narrow in the infant and wlien hlleil extends reLi 
livelv Iiigiur into the abilominal cavity The average 
capseitv IS about 0 t liter in llic ndult its raiKicilv is 
811 1 In lie shghtlv piealcr in the female Tl e lop of 
tlvi WwWtx « ssswRec^ed. w\^V» VV*. vviv.l.vlfiews b\ a. fb- 
roKs cord the remnant of the urachus which mav be 
the site of tumors or cjsts of embrvonic onpn The 
neck or outlet ot the bln Her is rontmuous with tV 
«"cthra nnd in the male is surrountlcd by the pro«late 
cl in I 


The nerve supplv of the Hidlcf comes from two 
sources the sacral segments supplv mg the pelvic 
nerves and the upper liimluir segrrents «ip[lving lie 
hvpogastnc fibers The nrfenrs to the bli 1 1*^ 
from the internal lines nnd the mi HIc hemoirboi lal 
arterv Tlie Ivmphalies nccompanv the vnns an I trr 
mmvte m the hvpomistne nodes 
The Mate Reproductive Organs —The two te*lc« 
arc suvpeii Its! in a Rbromn«eulat sne the sriotoin 
withw the sen turn tlicj are env eIoi>e.I m a icrti'J '• 
tie tunica vaeinalis which contains a 'inalt amour 
of fluid Ithcn this flmd is excessive it i< 1’ * 

vipnal hvdrocrle Kach testis weighs 
and IS compaseil of a liibulvr parrnehvnia 
tarns the seminiferous tubules an 1 the eolh-rliiiC 
wlnrh enter the epihlimis (Fig C*3) ”0' •” ' 
etniHyonte life Is an abdominal organ bell n f*’*’ 


HIS 
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bv ihe gulicrnaculum testis bi vfIhcU it is attached to 
the bottom of the scrotum In its descent it ip^ssea 
through the iiigMinal canal, being prece<led b\ n pouch 
of the peritoneum The secretion of the testicle »s ron- 
vete<J to the seminal icsiclw b> the vas ilefereus, 
from which tlic secretion empties during orgasm mlo 
the posterior urethra bv of the cjnculatorx ducts 

The seminal vesicles ace two finger hhe diverticnlaled 
snoa which serve as reservoirs for the semen and arc 
situated between the bladder and rectum The vesicles 
can occasionrtly be palpated 'nrilh the gloved finger in 
the rectum 

Tlie penis is composed of three rod hhe segments 
firmtv united together bv a sheath of fascia anl skin 
Of these three erectile segments the corpus spongiosum 
IS trvversed bv the urethra which at its distal end 
rximnds to form the glans penis The glvns w sepiraled 
from the both of ilie penis b> a constmluMi (lie 
coronal sulcus On the ventral snrfaiv of this suleus 
the frenulum contains vessels of some siae which miy 
bleed pTofii«eI\ during circumcision or from rupture 
due to Iraumv 



Cowper's glands (bulbourethral) are two pea-«iaed 
organs which lie in the membranous urethra They 
secrete a Ihm nikihne fluid arc frequentlj infected in 
gonorrliea and may be the site of abscesv formation 

TJie male urethra is about SO cm long and is line<l 
with laminated epithelium The course of the urethra 
resembles the letter S but a slnight inslmmeiit ran 
be passed from the tip of the (lem-. into the bladder 
Tin. external nicitus vanes in size and sometimes must 
be enlarged for the passage of sounds On the dorsal 
wall of the urethra there are many small simple on I 
compound mucous glands (glands of Littre) which 
are also found in the membranous and prostiitic iire- 
tlin Tliese glands are almost always infected m gnn 
orrhea 

Physiology of the Genitourinary Tract— The 
kidney has a number of known fimctioiis and it is not 
improbable thst it has some functions still unknonn 
The most wulelv known and slmliid funihnn is that of 
the formation of the urine It serves to ehm note waste 
prexfucta of nitrogenous nature as well ns excessive 
water and salts The kiilnev in some mstmiccs ehm 



Fig Ci3 — a Diagram of anatomy of the testicle and epididymis b diagram of anatomy of iinnarv 1 lad ler 
and evternol ginilahv m the mate 


Tlie prostate is a glandular structure which encircles 
the neck of the bladder and is pcrfomtetl bv the proxi 
mal end of tlie urethra It is compnnible to a chestnut 
m size and dimension, lU apex pointing downward anl 
Its base Iving under and agoinst (be Ingone of the 
I tadder It weighs about 25 Gni Wtli the finger in llie 
rectum Uie posterior surface can be palpated In aiMi 
tion to glandular tissue, tlie organ contains an external 
layer of unslnvted muscle whidi exlenils between the 
glands forming a stroma Tlie portion of the prostate 
m front of the urctlira is almost cntifvli musctrlar and 
contains some striated fibers which form llw external 
Sphincter of the bladder Unstnalerl fibers emhnice the 
Vesical orifice ami prevent the backflow' of stmen «for- 
mg intercourse Tlie glands are of a hmnclieil tubular 
type and open lliroui.h aliout 15 or *0 orifice# into the 
postenor urethra In ad 1 turn there are Irue glands m 
a number of simple follicles in the anterior wall of ll»e 
urethra Because of the location of Ihe prostate rhs 
turlnnees of the organ cause dysuna and dysfunction 
of the bladder 


mates foreign pmdiirts wlucli have been introduced 
into the body Undir average eoiuhtions nil the glom 
cruh ilo Jiol receive blood or fiincUon ronlitmoiisly hut 
ajipcar to work inlerroiltcnllv depeniling on the sle- 
mamls of the body The administration of cnflune 
causes nwtiv of (he glomeruli to fjccome filled with 
blood and thereby rnu'es diuresis The rate of the 
blood flow through the kidnev markeillv influences the 
formation of the unne Conslnelion or passive con- 
gestion of the renal vessels decreases or prevents the 
proiluction of unoe Clamping of the kidiiev pedicle 
for longer than thirtv minutes difinitelj inpircs the 
kidney causing anunn and permanently senmng the 
parenrhvma Ilfien there is a block of (he ureter the 
kulnev will secrete until the pn-ssiirc nsM to 80 mm 
of Tiernirv At night the cimilnlion is dinnrusheil and 
the amount of urine formed is less limn that fonneif 
dunng the ilav usualh at night the amount does not 
evcteil 450 rc ^^Ken the amount equals or exrrols that 
excreted during the dsy, it is an indication of renal 
impairment or cardiovascular disease The kidney has 
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a normal output of about 30 Gm of urta but this 
mil %ar\ mtii the tlaih nilrofrrn intaba The Lulnev 
the a1»Iit\ to put out either hi^hb eonrentraled 
unne or %erv dilute urine AVhen an extreme amnunl 
of uater ts drunk the specific pravitj of the unne mav 
i>e as Io» as 1 001 and if icater ts withheld or ex 
rrssireJr ehminatetl bv other avenues of the boi]\ the 
concentration iua> lie as high as lAW UTien the kid 
nej fails to bare the abiliti to mnrenlrate and dilute 
the unne promptU it is eMdenre of renal disease The 
intrasennus micrlion of safinc solution causes a diuresis 
which lends to rccslablLsh the normal hilance between 
the blorxl and the ti««uea If salt or Ringers solution 
IS given b> mouth or rectum so that it passes through 
the lulestinil mucosa and liver for some unknown 
reason it is retained m the bods to a greater extent 
than when psen partnleralK Diplalis when indi* 
catnl for cardiac decompensation causes diuresis by 
improiiiig the circulation through the ktdnes Aler* 
cunal diuretics act pnfflanis on the kidnevs it is 
thought that the^ present realisorplion in the tubules 
If there IS an excess of fluid lost through other chan 
neh ol the body such as b> vomiting perspiration, 
diarrhea, etc,, the volume of unne «dl be decreased 

Nenes pass to the kidney and so far as is known 
thei are entirely rasomnlor since there is no evulence 
that the ki Inev receives secrelorv nerves There occurs 
in roan a condition known as erootionil diuresis or gh 
msuna and an emotional alburoinuna whicb mas be 
due to nervous or hormonal stimuli Vnnarv flow u 
thought to be influeoced bs certain visceral reflexes 
These reflexes are not so difficult to demorutrate in 
expenmental animals Ureteral trauma m the dog causes 
a reflex anuna Clinical cases base been reportnl in 
which injury or disease in one ki Iney has reflexly 
rnusnl the other kidnes to cease functioning Certain 
skeletal stimiiTi such as electrical stimulation of the 
sciatic ners'e mil cause a marked change in the vob 
ume of (he kulnes and will increase or ilecrease the 
untiars flow The application of heat or cold lo the 
laxli surface Gkewtse influences the renal functHm. 
cold decreasing the formation of unne and heat increas- 
ing the unnarv flow Postoperalive anuna mai be doe 

10 the combination of a number of factors such as 
reflcT lasoconstnction congestion and ina le^uale car 
diac function and dehydration pre-existing <ri.-<a5e of 
the kidneys or heart mnv predepose to anuna 

In the estimation of renal function msnv tests have 
I'ccn devivd the detxib of which ate to be foon I id 
manuals on laboratory diagnosis 

The urine which collects in the pelvis of the kidney. 
IS pcncKlically’ dscharged down tlie ureter Tlie flow 
down the ureter is facilitated bv penstallir waves 
which occur at a rale of from three lo five per minute 
The rale depends usuallv on the unnarv ouUIvw The 
ureter will function a Icquatelv when all ctlnnsic 
nerves lave licen removed probablv owing to the 
fart tint it contains ganglionic cells and an intnasic 

1 1 \us \ii injurv Of stricture involving more than 
two lliinls of the uretl ml circnmferenee will inInhit 
the passage of a penstaltic wave and the portions 
aUivc an 1 lielow the sife of injure retain their power 
of pertslalos but owing to brk of svnel roniralmn be- 
tween the twn «egmetiL« «rLvtation of tic upper eeg 
nients occurs \fTerent nerve fillers from the airier gw 


lo tlie renal plexus and thence to the spinal centen. 
The passage of blvoil clols or clumjird cellular ikTins 
through Uie ureter gives nsc to pim Didenlion of the 
nreter al« gives rise to pain as docs the paivage of 
ratlicters in some invlanccs ^Mien a stone is imputed 
IB the ureter preventing the outflow of unne from lie 
kidnev severe pain results Lsnally the passage of a 
catlieter above the olslrucling stone causes ccssatma 
of the pain A valte-Iike mechamsni at the nretero- 
vesieol junction prevents the backflow of urine from 
the blad ler up the ureters In errtam types of oly 
structive uropsthv and occasionally even in Dorma] 
pn^soRS a vesicoureteral reflux occurs This is more 
likelv to obtain in children The control of the nre- 
lerovesicnl sphincter appears to be inherent in the 
musculature of the ureter and bladder 

The blodtler aa it graduattv fills ctmlracts thvlhniie- 
ally, and these contractions become greater in ampG 
Inde as the filling continues Wien the capanlv of the 
bladder is reached a conlraelion rtsnlU in the "call to 
unnate which, if responded to results lO a sustained 
contrnetioo and the opening of the vesical sphincters 
If the “call to unnate" vs noV rtsponded Vo the 
Ihrcshohi of the bladder is set at a higfier Inisinn level 
Infants as a rule void after the first sbmuliu mches 
the spinal reflex centers In the adult these spinal 
centers are entirely under control or lafioene* of tlie 
cerebral cortex After the lugher centers have tnined 
control the spinal centers although slimuhteil are not 
released to act until the higher centers withdraw Uieir 
inhiintorv influence IMieii rlii! Iren ate being taught 
voluntan control Ihev mav void dunng iWp Thu 
means that Uie higher inbibilorv meehamsm has not 
vet gained complete control over the lower center*. M 
u manifest in l^e adult 

The lavs of function of either one of the sphinctns 
does not result in incontinence nf utuir the function 
of both sphincters must be lost before iiicrmlincnee 
ensues In the so-called cord blad ler which is often 
seen in spinal Sv plidis the bladder loves its sens livity 
so (hat impulves lo emplv the bbd ler are not recnvcl 
and ovrrdislention occurs Some of the unne tv forerd 
out of the blad ler from lime to time causinc * pnra 
done incontinence — an incontinence willi a full biadlcf 
\ true incontinence is said to be prevent wlicn tie 
bLid ler ceases to act as a reservoir, owing to parali sis 
of the sphincters and the urrne pass« into llic uietlini 
without disturbing the blad ler 

Tbe mam functions of the lesl« are three in niim 
ber the formation of sperm for procreation the (breb 
opment of the accevsorv sex organs ami the ilevrlop- 
merit of the secondary sexual charaderMlics of the 
male The latter functions ate maintained bv an In- 
lernal secretion called androitin 

The loss of the levies before pnbertv results In a 
nimGlion of eunuchoidism which mav lie either of two 
tvpe* one in which tlie bonv skeleton is cloagatnl 
vnd the pervon thin and tall the other in when the 
person IS usuallv short and stout Tlie prostate and 
seminal vesicles and the penis are infantile formng 
no secretion '\Mien the testev arc kwt after 
the subject attains an adult-eunuch apprarance Tw 
ss not as charactenvbc as in the pnbertr ^ 

Most castrates have an abnormal dlvtnbutjon of * 
about the hip* they lack hair on the face of the wtre 
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Biai cJiangc The nrcessory sex org&ns atrophy, 

uni no serretion is elihoratwl The sex urjjc liowever 
iTta^ be prcscnl or absent This mamrestnlton 5n eome 
instances has been retained seseral ^ears after caslre 
bon In those ninnimiils sibich lase scrotal testes 
there is occnsionallj a retention of one or both of the 
testes m the nlKtomin Tins cond tion is hnnnn os 
mi’lorchidisni Wien both testes fail to Require a 
scrotal position stenhtj results Ordinanh an un 
descended testicle contains Serlohs cells but few »/ 
nnj germinal cells Hcphcement of the testes into the 
s rotum m most instances is follnned by the recovers 
of the spermntoRcmc function Operalions for cnpl 
orchubsm should lie performetl before the onset of 
pubertj The scrotal sac ser\-cs ns a tliernioregulntor 
and produces a localized environment cooler b\ several 
degrees than other parts of the boch The testes rt 
quire such n temperature for the production of germinal 
cells 

The internal seaetion of the testicles controls the 
groutli of the accessory sex glands and secondary 
sixual characlcnsties The maturation and descent of 
the testielcs are dependent on the anterior lobe of the 
hvpophysis Administration of hvpoptijscal extract 
docs not seem to affect the amount of testicular seerc* 
Iwn m a normal animal There is no evadence tint a 
testicular lormone is stored in the bod\ immediately 
after castration invohmlntv changes occur m the ncces 
»rv sex organs The tcsticulilc hormone stimulates 
(he groulh of mak oeres.vor\ sex organs but has no 
effect on the testicle or the elaboration of the testicular 
hormone Gonadal hormones of either sex exert a de> 
pressing effect oa the anterior lobe of (he li>popliysis 
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Plan of Diagnostic Study. — The first 
Mispicion of inxohcment of the urinary 
tncl IS usuallj obtained from symptoms, 
ptst or present, and from a routine exami- 
nation of the urine Hence a compf^fr At*- 
tory must always be obtained with detailed 
information as to pam and unnarv irr^u- 
Hnties From tins knowledge alone maj be 
obtained clear indications of the region 
probablii mvohed and even of the nature 


of the trouble Next in order follows a 
Careful and complete physical eraminatton, 
including msptction and palpation of the 
external genitals a rectal examination a 
\aginal examination in women, a neiirolo 
gicil investigation especiallj for lesions of 
the spinal cord and urine analysis rinally 
come the special examinations — instnimen 
lal and roentgen examinations renal func 
tion tests and determination of the chemi 
cal constituents of the blood Lmplnsis is 
placed on the necessjtv for completeness of 
the examination up to the special mvestiga 
tions Some enthiiensts stress the dcsinhil 
itj of following through with certain of these 
special tests’ as a routine in all casts Hlide 
it is true that such a procedure will occa 
sionallx disclose unsuspected abnormalities 
common sense and experience in urologx will 
decide when the profinbilitics of enlighten 
ment will warrant the additional expense 
discomfort and ri'k to the patient since all 
instrumental examinations of the urinary 
tract involve risks notably through the pos 
sibilitj of introducing new infectious or 
stirring up latent ones 
Significance of Symptoms —A dull or 
feter indicates probable infection Vmlaierol 
pain VI the back or abdomen ma^ signify 
that the kidnej or ureter is concerned 
Sharp patn in these regions especially when 
radiating to the bladder or testicles (ureteral 
colic), points to ureteral obstruction — most 
comiiioiilv calculus Dull pain across the 
loiter jHirtion of the back maj haie its 
origin in the prostate or seminal vehicles 
suprapubic pain is frequentlj due to bladder 
or intestinal IcMons, pain fell in the groins 
testicles or perineum often originates in the 
genital organs Prequency of imnatton is 
the most common sjmptom caused bv dis 
orders of the unnarj tract and the most 
deserving of careful study First a distinc- 
tion must be made between frequent pas 
sage of small amounts or urine and frequent 
passage of large amounts (polvnna) The 
latter places the ailment in the "medical ’ 
category — diabetes, certain tv pos of iicpli 
ntis, ingestion of much fluid emotional or 
neurological disorders etc Frequent urina- 
tion of small amounts however, is of con- 
cern to the surgeon \^hcn the frequenev 
IS diurnal onlv, it points to nii irritation 
about the trigone, bladder lUck the urethra 
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in women or the prostitic urethr'i in men 
this mi> be due to a stone or tumor but 
most commonK is a simple inflammation 
llTien the frequency is noted both di\ and 
night it sometimes denotes a lesion of the 
spinal cord rarelj a true contracted blad 
iler and commonh a ph\sioIogicalK small 
bladder — there maj be obstruction to the 
bladder outflow (usualK m the prostate but 
sometimes due to urethral stricture) acute 
inflammation of the prostate or bladder 
tuberculosis of the kidnej and ureter or 
some irritating substance medicinal or 
otherwise in the urine In men o\er fifU 
prostatic obstruction is considered first 
while m joung men tuberculosis or acute 
prostatic infection espccialh gonorrhci is 
suspected Burmng or /win throughout unn 
atton originates in the urethra pam on!\ at 
the end of the act indicates a lesion at or 
near the outlet of the bladder Difficulty tn 
starting the urinary ffott mas be merclv a 
nervous phenomenon or it ma\ be due to 
an overfilled bladder or to an obstruction- 
most commonlj prostatic a stream or 
dribbling occurs most often with prostatic 
obstruction urethral stricture and ncuro 
logical disorders Initial bleeding originates 
in the urethra Terminal hematuna points 
to the bladder outlet or prostatic urethra 
blood noted throughout the uhole act of 
urination maj come from the kidnevs 
ureters bladder or prostatic urethra 

Collection of Urine — Before the findings 
of urine analvsis are interpreted it is of 
prime importance to know when and how 
the specimen was obtained A freshlj voided 
specimen is vasllv more valuable than one 
that has stood chieflj because shreds mar 
break up bacteria mulliplv red blood cells 
disintegrate and crvstal and amorphous de 
posits form m old urine If possible m ex 
amimng urine m a surgical case a freshiv 
voided specimen should alwavs be used It 
IS a good plan to have the patient unnate 
successivelj in at least two glasses belter 
three The first specimen contains bladder 
urine plus the washings from the iirellira 
if the urethra has been thus well irrigated 
the second glass contains bladder urine with 
rarel> a cloud due to spermatozoa squeezed 
from the ejiculatorv ducts bv the muscular 
effort required to stop the flow of urine 
while changing from the first to the second 


glass the third glass offers about as satis 
factorv a sample of bladder urine as one 
obtained bv catheterization Obviouslj the 
first glass vTill contain all the abnormalities 
of urine found in the bladder plus those 
gathered from the uretlira (this specimen 
ma> be cloudv with pus due entirely to 
urethritis) while abnormal elements m Iht 
last glass most probably come from the 
kidney ureter or bladder but mav havt 
passed to the bladder from the posterior 
urethra because normaUv the internal iiri 
nary sphincter docs not hold as tightly as 
the external Neglect of such simple pre 
cautions too often lends to stupid deduc 
tions 

Urine Examination — Wide the first ev 
animation must alwavs bt complete interest 
largely centers on the albumin lest and espe 
cially on the microscopic findings Albumin 
mav be found with pus from any source 
but IS always present with appreciable 
amounts of blood Pus from a kidney is apt 
to be associated with a more marked Icvl 
for albumin than a similar amount of pus 
originating lower m the unnarv tract Pus 
casts (not frequtnlly found) indicate a renal 
origin of pus olhervnse the microscopic 
picture affords no clue to the source of 
cither blood or pus A few microscopjsls 
claim to be able to tell the origin of epilheiial 
cells found in the urine but no cTperiencetl 
urologist should be mfliienctd by such judg 
ments in determining the source of accom 
panving pus or red blood cells 

Physical Examination — The unnarv 
s\stem must be regarded as merclv a part 
of the complex bodv and its invc ligation 
conducterl m that spirit A thorough general 
phvsical exammation should be made of 
everv patient Some disorder of the cardio 
vascular or pulmonarv system (notablv tii 
bcrculosis) or a lesion of the gastrointestinal 
tract mav suggest the correct solution of a 
unnarv problem Moreover specific diset«e 
of other organs and the general condition 
of the patient are important factors influenc 
mg ones advice concerning the ihirapv to 
be applied to the urologic disorders dis 
cov ered 

Particular attention is paid to the abdora 
mal and genital organs Enlarged or tender 
kidnevs tenderness or masses over the 
ureter or bladder or a palpable or percus 
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sible bhilder will direct <;onietthal the liter 
steps Nexer must the ili^ital i\anunation 
of rectal tmjeosi proslnlc seminal xesiclts 
Tiul lhd(kr be ncghclcd ind expressed 
secretion from the proslile should be rou 
linclr suiijectcd to the microscope Cincer 
Inptrtrophx or infection of the proslite 
mix rcidih account for blood or pus in the 
urmc and for tlic sxmptoms 
"Minor Urologic Examinations — ^Most 
patients with urinarx disturb iiiccs pirticu 
lirh xMlh frcqucncx and cspcciallx in men 
past mi Idle life should hi\c the test for 
n uliinl urine \flcr the patient has \oIim 
tarilv urinated as much ns he can a slcnl 
ind catheter is pisstd gentlx to the bladder 
under aseptic eomlilions and nnx rcmaiiimg 
urmc is collected and measured If residual 
urine IS found this is one of the most trust 
xxortlu cxidenccs of proslatic obstruction 
but max mdiciloa dncrticuliim or dc/lcient 
bladder function due to neurological dis 
onlxrs Before the catheter is xxithdnxvn 
the bladder capaeitx is measured bx intro 
ducing 1 blind sterile solution If n citlictcr 
xxill not pass or n stricture is otlurxxise stis 
peeled exploration of the urethra maj be 
done at tins stage xxith sounds and bougie a 
loiilc and possiblx hliforms Tin. silken 
bougie a boiilc alTords the most rtliabk 
means of diagno ing slncturo— -bv feeling 
the constriction as the bulbous swelling at 
the end of the staff pimps bj 

\ roentgenogram is made if there is nnj 
mdvc ition of calculus and some surgeons in 
elude this simple painless procedure as part 
of a general routine The rotnigenogriphic 
e\posurc> must nlxraxs include the entire 
iirinarx trael Often stones arc found in un 
siispecfid rigions thex may be sxmplom 
kss but arc potcnliallx if not actuallx 
Iiarmful About 90 per cent of all urinnrj 
stones arc of such chemical constitution 
that thej can be ilcmonslritcd roentgeno 
griphicallx If furlber special examinitions 
are contemplated these simple roentgeno 
grams should be made first ns their dis 
closures will influincc the subsequent pro 
(tdiires The possibilities of diagnostic 
evploration xxitli the urologists speciif 
irmamcntarium are so great that all of 
them cannot be emiiloxid routuiclj The 
maximum discomfort to the patient attends 
this part of the inxestigation lienee the xvis 
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dom of gatlicring all the other relexant in 
formation first so that the greatest aid maj 
be obtained from one special instrumental 
examination 

Urethroscopy and C>stoscop} — In the 
use of the folloxxing and indeed of all ure 
Ihral instruments the utmost gentleness and 
regard for nscplic surgical technic are re 
quired 

Tilt instruments used for the final locah 
/ation and determination of obscure unnarx 
diseases are possessed of xisua! and lighting 
properties and max roiighlx bt gioupcd as 
urethroscopes (or endoscopes) and ci/sto 
scopes designed for inspection of Iht ure 
llira and bladder respectixelx The light is 
iisuallx dcrixtd from a smill electric bulb 
placed at the end xvbich first enters the 
urcUira or bladder Vision is accomplished 
sometimes through an open lube but usu 
alJ^ through j system of lenses irranged 
similarix to those m a microscope Urethro 
scopes permit direct cxanimation (and 
treatment) of the xxalls of tbt urethra tlie 
detection of inflammatorx lesions stones 
papillomas etc Their usefulness is particu 
lnrl> important m the diagnosis of lesions 
of the posterior urethra such as abnormali 
lies of the xcnimonlanum obstructing in 
trusions or prostalic lobes and sinuses from 
n ruptured abscess 

But the c)stoscope opens up possibilities 
of diagnosis and treatment not onlj of le- 
sions of the bladder but also those of the 
ureter and kidnev Modern cvsloscopes con 
sist of an outer slieith usuilli bearing the 
lighting sjstcm a xxell fitted obturator used 
onl^ during the passage of the sheath and 
inlcrthangoable telescopes for use xxithm the 
sheath These max be for obscrx ation onlx 
commonly at right angles to the long avis 
or this space maj be gixen oxer onlj in part 
to the xisual sxstem allowing room for the 
passage of one larger or two smaller cathe- 
ters bougies electrodes forceps or other 
opcrntixc devices to be used under xisual 
control 

Bx this means one maj inspect the bind 
dcr mutosa noting inflammations general 
or JocalirCfJ ulcers tumors and cilciih di 
xcrticula or general Irabeeiilations the xcsi 
cal outlet IS studied for ex ulcnces of prostalic 
irregularities and protrusions from the nor 
mal contour the trigone is carefullj noted for 
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hypertrophy (due usually to great effort to 
open the sphmcter mu'cle m the presence 
of certain ty-pes of proslatic obstruction) 
ulcers tubercles or beophsms The ureteral 
orifices demand especial attention — their 
size and shape yvliether thej function nor 
mally yvliether the ejected fluid is clear 
cloudy or bloody yyhether indeed there are 
more than ty\o openings After the intra 
\enous injection of certain dyes eonimonlv 
mdigocarmme one may gam important 
knoyvicdge of the relatne yalue of the kid 
nejs hj noting the time of appearance of 
the color at each orifice and the ultimate 
relatne density of this color (meatoscopj 
or chromoscopj) But the most aaluable in 
formation concerning each kidney is oh 
tamed bj callietenzmg both ureters and oh 
taming sjaichronously urine from the l\yo 
sides These are compared microscopically 
noting especially pus blood or bacteria 
and are examined for the amounts or per 
centages of anj excretory product (usiwllj 
urea) from the two kidneys At the same 
time bacterial cultures are made dirccUj 
from the unno obtained bj catheters from 
the kidneys The figures of urea percentages 
give some idea of the relatise functional ca 
pacitv of the two kidneys but another test 
is usuallj added for confirmation Of the 
manj possible ones the mdigocarmine and 
phenolbUlfonphthalem tests are commonly 
used the latter being preferred as it is easy 
to estimate the actual amount of die ex 
creled by each kidncj in a definite period 
of time (If the urea and color tests do not 
harmonize repetition of the cjstoscopy may 
be necessarj ) Thus it is possible to declare 
definitely whether one or both kidnejs giye 
signs of infection yyhether there is actue 
bleeding from cither (before catheters arc 
passed) and roughly yyhat their relatiye 
functional yalue is under existmg conditions 
But tests do not estimate the potential func 
tion of kidneys or indicate their capabihfv 
under more favorable conditions Through 
the ureteral catheters the capacity of the 
renal pelves maj be measured by injecting 
a bland fluid (normal saline) wilh little 
force pam may be deliberately caused m 
the kidnejs «o that the patient mav votun 
tarilj compare it m character and location 
yvith a symptomatic pain — sometimes a \eij 
valuable diagnostic aid In normal cases 


unite drops from ureteral catheters inter 
mitteiitlj if a catheter is high enough to 
tap a dilated pehis (hj droncphrosis) or 
ureter there will be a continuous flow If a 
ureteral calculus is suspected but not e\i 
dent on the roentgen film it maj be diag 
nosed by the passage up the ureter of a 
small catheter containing a bulb of yya\ near 
its tip this yyax yvill probably be «cralched 
deeply and clearly as it passes the stone 
Marks made on the wax bj possible contact 
yyith the cysto«cope are flat and superficial 
To differentiate further the catheter is ro 
tated on yyithdrayyal thus making thecil 
cuius scratches spiral m form 

Roentgenography and Cystoscopy Pyelo 
grams and Ureterograms — Still further in 
formation is obtained through the employ 
ment of cystoscopy and roentgenography 
combined The location of shadows on the 
roentgen film near the line of the ureter 
maj be accurately determined by taking a 
stereoscopic pair of films or a lateral film 
while a radiopaque catheter is m the ureter 
\ stone m the ureter will hug the catheter 
in films taken from all angles and m the 
stereoscopic pair will be clearlj seen near 
the catheter and m the same lateral plane 
Through the catheter the renal pehis and 
ureter maj be filled with a solution opaque 
to the roentgen ravs and an outline of these 
cavities may be obtained on roentgenograms 
(called pyelograms and ureterograms) Of 
the many substances usctl in the deiclop 
ment of this method sodium iodide has be- 
come universally popular it gives good out 
lines IS cheap and is relalivclj non tovic 
and non irritating But it has been found 
that the newer materials developed for lu 
travenous use (noted later) are even le* 
irritating although more expensive Titus 
are demonstrated dilatations constnctioni 
irregular cavities (representing dcslructi\< 
processes) and filling defects 'Ihe htttr arc 
parts of the normal pelvic or ureteral lumens 
which should but do not contain any of tlu. 
opaque fluid and which are e\aclently oc 
cupied bj another substance such as a 
stone tumor or blood clot These films will 
show the exact location of renal stones al 
ready demonstrated on earlier films whether 
in the pehis or calices and will «omclimi* 
mdicate the smaller percentages of stonis 
which are not visible on simple roentgen 
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films as filling defects B\ this method char 
aclcri^tic Msuil c\i<lence is oblamcd of hy 
dronephrosis poKcjslic kldne^s cjsts and 
ncophsms, certain congenital deformities 
such as double pelves and ureters non ro 
tnted kidnev and liorsc hoc kidnej are 
elearlv demonstrated Incomplete filling of 
the pelvis and caliccs mnv cnist erroneous 
deductions If nr is carelcsslj injected a 
false filling defect will appear In cases in 
which the outline of the kidnev is not clear 
the exact location of the organ and its size 
arc depicted The mobility is determined b> 
miking exposures with the palitnl first rc 
climng and then upright 

Cy^tofframs and Vreihrograms — in 
jicting into the bladder llirougli a cilhelcr 
a fluid opaque to roentgen rays an outline 
of the xesical cavitj (cjstogram) is oh 
tamed which shows irregularities of the 
contour or filling defects caused bx new 
growths blood clots or large stones in iht 
bladder pressure b\ masses from witliout 
diverticula trabcculation local absence of 
distcnsibihlj (scar) etc Similarly the ure 
thra maj be filled and Us oullmc porlrajcd 
— this has been found useful in studving 
prostatic encroachment on the urcti ral and 
bladder lumens the rate urethral diverticula 
and other incgularitiei* 

Inlmtenoxis or Excretory Vrograms—K 
great advance lias been made as a result of 
the hbonlorj synthesis of compounds con 
taming much lodme which arc not too dis 
turbing when given intravenously and 
which when excreted In iho ladncjs fill 
the unnarv tract with a fluid opaque to the 
roentgen ravs lopax and neoiopax skiodan 
and ncoskiodan are the trade names of ma 
terials in common use Now good reports 
are made concerning other substances which 
mav be given bj mouth and are cNcreled by 
the kidnej in sufficient concentration to al 
low satisfactory urograms to be made in 
manj cases 

Thus the whole collecting part of the 
unnarv tract can be outlined on a roent 
genogram The entire lumen from kidney to 
urethra or a part of it as outlined rocnl 
genographicallv is called a urogram The in 
travenous method which gives satisfactory 
outlines in many cases affords also some- 
thing of a test of renal function as only a 
relativclv good kidnej is capable of excret 
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mg withm five minutes the substance intro 
duced intravcnouslj 

Tlie intravenous or secretory method of 
making urograms and the catheter or retro 
grade method have some values in common 
and each has individual advantages «o that 
It seems that one will never entirelj replace 
tlie other Tlicir relative values and the in 
dications for their use clinically cannot bd 
discussed here 

Renal Tunction Tests — The commonlj 
omplojed methods of comparing the func 
tional ability of the two kidnevs have bceii 
briefly described but Jt is of much morO 
value m most urologic work and of funda 
mental importance alwajs to know the total 
renal function of a patient Many tests af 
fording some indication of this have been 
devised and minj. discarded Only those in 
jtoptiiir use today can be referred to here 
Certain non protein constituents of tin-’ 
blood arc cslmintcd most frequently thiJ 
total non protein nitrogen 11 * i nitrogen and 
creatmm theu- normal values are from 80 
to 40 10 to 15 0 5 to 1 5 mg per 100 cc 
of blood respectively the specimen being 
obtained before the patient has partaken of 
food m the morning Figures above tlosc 
given mdicnle a retention of waste products 
and generally a corresponding renal dc 
ficicney The urea clear ince test of Van 
Slyke is probably the most valuable mdtea 
lor of renal function but in practice most 
urologists feel that this method is too ex 
acting for frequent repetition Vnotlier group 
ol tests fiepenia on the ingestion or injec 
tion of various substances normally found 
in tl e body or entirely foreign and the dc 
termination of tl e amount of each the kid 
neys can excrete m a given time Experience 
has shown the practical value and simplicity 
of such tests done with foreign substances 
especially dyestuffs and the estimation of 
the output is simple Phenolsulfonpbthalein 
IS pre eminently popular 0 0 Gm is injected 
intravenously the tune of appearance is 
noted or arbitrarily called five minutes and 
collections are made during four subsequent 
half hour periods Quarter hour periods give 
a more correct \ lew but this is impracticable 
for various reasons A normal pair of kid 
neys will excrete 50 per cent of the dye in 
jeeted 111 the first half hour vvath rapidly 
decreasing amounts in the succeeding pc 
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nods Smaller amounts in the earlier periods ANOJI^LIES OF THE KIDVET 

vjth equal or larger imounts later indicate For purpo«es of discussion the anomalies 
a poorer degree of function The details of of the kidnca mav be grouped according to 
this and other renal function tests and their the number form position «tructurc and 
practical application must be sought for m blood suppK The anomalies of the urctcr> 
larger «orks are closely associated with those of the 

AiiEXA>rDEH R Stevens kidneys 

A Anoimhes of Number — 1 liilateral 
CONGENITAL ANOMALIES OF THE absence of the kidneas is incompatible with 
GENITOURINAR\ TRACT '‘“s 1’“" reported (Price and 

jMurless) 

Congenital anomalies are fairK common 2 Unilateral Ib^ence — Complete abscnci 
in the geiiitourmara tract being more fre of one kidnev is true agenesis and la the re 
quenllj encountered in the urinarj tract suit of complete failure of de\tIopmenl of 
than m the genital tract Since the urinarj the ureteral bud \ssociated with this con 
tract IS hidden the diagnosis of these anom dition is complete absence of the ureter anil 
alies can be made onl\ at autopsa at ihc uretertl orifice This tondilioii shoiill 



Fig Gross sp«an sn (remove! at operation) v a fused su] ernumerarv kdnev lOth rnnp!ete redu 

plication of the ureters to within 3 cm of the bbdder where tl ey fusee! lo form one open n" into the bladder* 
b gross specimen of polycjstie ki Iney {removed at opcral on) Hematuria and narked infection made opera 
I n iroperal ve The pat enl I red for two years 

operation or ba c'sloscopic and roent not be confused with a fusion anomah m 
genographic studies Before am surgical which one kidnev has fused w-ilh the oppen 
procediire on the unnarN tract is carried out site one In some cases in which the ureteral 
it is of utmost importance first to establish bud has partU developed there will be a 
whether or not an anomalous condition is ureteral orifice with a ureter that ends 
present blindlj but no kidnev These are not cases 

Surgical correction of manv of the anom of true agenesis 
alics of the genitounnarv tract is not onlj A single kidnev is more frequenth found 
possible but urgenth desirable Sometimes in the male and is usualh on the left side 
several painstaking operations mav be re- An incidence of 1 case in 2000 autopsies is 
quircd to correct one condition An opera reported bv various observers Goldstein ha' 
lion for the correction of an anomalous reviewed the literature on congenital ab 
condition of the genital tract should be car sence of one kidnej Collins reccntlj re- 

ried out when possible before the patient ported an incidence of 1 in each 70a ca«cs 
reaches ten years of age m a senes of 6340 con«ccutive autopsies 

Anomalies of the urmarv tract and of the MTicn there is complete congenita! ab 
genital tract are commonlv associated «cnce of one kidnev there is alwavs rc«ul 
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tint compensatory hjpcrtropln of the other S SuvermuneraT]; hdneyi ma\ be unilat 
Kidney njth cnlargomcnt of the rtml pelus enl or bdatcral The% ma\ be free or fused 
and calices This cnlnrcement of the pcl\i:i A free supermimenra kidnej is enlirch 
and calicos is not present m ca'ses of ac free from the kidne\ on the same side a 
qiiired compensatorj hjpcrtrophj of the normal kidnc% being present on the opposite 
hidncj side The snpcrmimctarv kidnev is iisualK 

A single kidne\ becomes of clinical im at a lower lea el linn the normal one and 
portance onlj when it is the «eat of a patho somewhat irregular in outline ns well as 
logic condition It is subject to some Upo of smaller A free supemurntrara kidnej is 
pilhologic condition in 40 or 50 per cent of prolnbh the rircst of congenital anonnliLS 



t „ Cla —a I’ysloureleroiasm of b ialeral < jpemuoierotj fuswi k 1 e\s ^ illi complete wiuplicnl on of tl e 
inters h b lateral iireleropjelagram of a hnrsesi oe k dney »er fieil at nieralion A stone ^aa removed from 
tl e left kidney The cal ces point meiliallj on the left but dov nnard on the right c bil ileml iireteropycfugratn 
f coigental crossed djstopm Tl ere is a stoi e in the Ijstoiw k Inej d evstograra of a congenital divert cu 
I im of tl e bladder The small shadow is tl e d Terlimluni It was removed at operat on 

cases Associated with this anomalj mal In 1037 Gcismgcr foiinil reports of 40 cases 
formations of the genital organs arc found including 2 of his own 
m about 75 per cent of cases Some of the A fused snpcrntimcrara kidnea or double 
anomalies that are found are uterus biJocu kidney ns it is frcqiienlU called is more 
laris uterus unicornis and psetidoherma common than the free l\pc Tin hilaleral 
phroditisni Surgical treatment of a con occurrence of the condition i» !e«s frequent 
genital <imgle kidney is far more hazardous than the unilatcri! (Goldstein and Shaw) 
than surgical treatment of a kidnt\ when In this condition (he upper kidnes is Jess 
both kidncas are present Burrell has ro dcaclopcd than the lower one E rom its size 
ported a case of unilateral congenital renal and contour the upper kidne\ appears to be 
a^tuesis with tumor Iht supcrniiincnra one and is frequently 
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rudiment'iry Tnple kidnejs are \erj mre 
but ha\e been obsened (Ilanlev) 

A rudimentarii 1 id> ej in itself occurs onlj 
occisionallj 

Tlic momalies just described ire of ex 
trerae clinical importance pirticuhrlj when 
operation is contempHted Supernumerir\ 
or double bidne\s arc frequentU the site of 
pathologic conditions All tjpes of renil dis 
orders such as hydronephrosis pyonephro 
SIS tuberculosis calculi pyelonephritis neo 
plasm ind polycystic degeneration of the 
kidney ha\e been encountered m the super 
numenry structure The diagnosis of the 
condition is mide by cystoscopy and p\el 
Oe,raphy by either the retrograde or the 
intravenous method 

B Anomalies of Form — l A horseshoe 
! tdney occurs about once in every 1000 
eases In tins tvqie of anomalv the union 
takes place across the midhnc m the region 
of the lower poles of the kidneys and ventral 
to the aorta and vena cava Occasionally 
the union is posterior to the vessels the 
union may also take place in the upper poles 
of the kidneys The result of the common 
form of fusion presents a semicircular mass 
with two ureters and vessels coming off 
from the ventral or mesial aspect of the 
kidneys The union is known as the isthmus 
and consists of either connective or renal 
tissue According to Guticncx the patient, 
has a horseshoe kidney syndrome vriiicfa 
IS characterized by pain in the umbilical or 
epigastric region gastrointestinal disorders 
and intermittent attacks of urinarv disturb 
ances According to Botez in about 16 per 
cent of the cases the kidneys undergo path 
ologic changes and only then do they give 
rise to symptoms The type of pathologic 
condition found is principally hydronephro 
SIS but calculi tuberculosis pyelonephritis 
and neoplasms have been described in some 
of the cases of horseshoe kidney (Gold 
stem) The diagnosis of this cond tion is al 
ways possible before operation 

2 Other uncommon fusion anomalies 
such as disk kidney sigmoid kidney or lump 
kidney have been described 

3 Kidneys with Supernumerary Caltces — 
On rare occasions extra calices are seen cn 
lering the renal parenchyma from the out- 
side Eisendrath collected reports of S cases 
and described a case of his own 


C Anomalies of Position — A kidnev 
that has nticr occupied a normal position 
but IS lower IS known as an ectopic I idney 
■\\hcn in ectopic kidney is on the proper 
side it is said to be dystopic when it is on 
the opposite side there is said to be crossed 
dystopia Ihe kidncvs mav not be fused 
(Beer and Fcrber) The ureter usuallv goes 
to the proper side but is short because dur 
iBg embryonic hfe it did not lengthen nor 
mally and therefore the kidncv did not as 
cend to its proper place The renal vessels 
arise from the nearest vessels usually the 
common evlernal or internal iliac arteries 
Bilalcra! renal ectopia occurs seldom (King 
Morgan and Slone) 

D Anomalies of Structure — 1 Congen 
tial hypertrophy has been observed m cases 
of congenital al sciicc or congenital atrophv 
of one kidney The size and functional ca 
pacity of the normal kidncv are increased 
The pelvis is larger and there is an increase 
in the number and size of the glomeruli and 
tubules 

2 Congenital Hypoplasia the 

renal parenchyma of the columns of Berlin 
fails to develop to its full cv-tent there is a 
resultant small not fully developed kidnev 
known as a livpoplastic kidney Such a kid 
ney is frequently predisposed to disease 

S Aplastic Aic/ney— Congenital aplastic 
kidwey » ywst owothw namo lot hypo^a%tw 
kidney There mav be lack of development 
of the kidnev or degenerative changes mav 
have taken place during its development 
Cysts and fetal lobulations as in an atrophic 
kidney are usually not observed Symiptoms 
arc present only when pathologic changes 
have occurred 

4 An atrophic kidney is the remnant of 
an undev eloped kidney and ureter on the 
side opposite a congenital single kidney T1 1 
diagnosis is made by means of the pvclo 
gram and is of extreme importance clinically 
if surgical treatment is contemplated for the 
normallv developed kidney The remaining 
parcnchvmnl tissue usually is not normal 
therefore a relative functional test demon 
stralcs a delayed appearance bme and total 
icduction of function This is not true of 
a hvpopla^lic or aplastic kidnev for which 
the appearai ce time is normal but there is 
demonstrated a decreased total output Cys 
tic degcutratioii is usually present 



A^OMALII:S OF GEN1T0URI^ARY TRACT 


1227 


5 Congenital Cystic or Polycyatic Ktd 
iicy — Ihc theory of the double formation 
of the tubules is believed b\ Ilildtbr'indt 
to be the cause of poh c\ slic kiclttcv lie be- 
lieves that the cjstic condition is due to the 
fiilure of union between the colltcltng 
tubules and the metnnephrogenic mla^e 
t\itb the bcgmiimg of the secretion of the 
glomerulus there is no outlet because of 
non union hence n cjsl forms The condi 
tion IS observed about once in tverv 500 
autopsies ^\ith present div methods of 
diagnosis the condition is observed more 
frequently and earlier than fornicrlv The 
condition mnj be lecogm/cd m infants and 
children todav because of the better means 
of diagnosis The condition is usuallv diag 
nosed in patients between the fourth and 
fifth decides of life There nrc some herwli 
tar^ and familiil tendencies 
A studj of the urine and blood and pvcl 
ography make the diagnosis definite The 
specific gravitv of tlie urine is low and a 
trice of albumin and occasional blood cells 
art the usual findings in the urine The low 
phthalem output and the liigh urea content 
are fairlj constant features The elongation 
of the pelvis and cahcca without dilatation 
of these structures is significant The cause 
of death in over 50 per cent of the cases is 
uremia It is interesting that neither mcdi 
cal nor surgical treatment offers a great deal 
of relief except in the unusual case Removal 
lb contraindicated except when an emcr 
gencj arises such as hemorrhage or «evere 
infection in one of the polvcvslic kidnevs 
(Goldstein and Ivlotz) but puneturc of the 
cjsls the removal of ^ome or the produc 
tion of a cutaneous renal fistula offers some 
relief at times In 4 cases in which the WTiter 
operated a temporarv ncphrocutancous fis 
lulous tract was prodiieid on both sides 
and gave remarkable relief (Goldstein) 

E Anomalies of Renal Vessels — Vu 
meroiis reports of various dissections of 
senes of anatomic specimens have demon 
strated Uiat in 50 per cent of the cases there 
IS more than one renal artery and vein As 
inanj as four separate ones have been found 
on each side 'I hese acccssorv \ esscis usuallj 
tuttr the iioles of the kidnev the upper pole 
being the more frequent site The vcs'scis 
engmate m most instances from the aorta 
1 ut maj arise from other large vessels 


These anomalies m the blood supplv are of 
considerable surgical importance particu 
larlj in the production of obstruction when 
the anomalous vessel crosses the ureter 

ANOMALIES OF THE URETERS 

There miv be complete absence of the 
ureters on both sides complete absence or 
atroplij on one side complete duplication 
on one or botli sides or incompltte diiplica 
tion on one or both sides Such a condition 
IS most frequently associated with an an 
omalous condition of the kidncj Vhen an 
extra ureter is present with an extra pelvis 
it IS observed that the upper portion of the 
pelvis is drained by the ureter which has the 
lower ureteral opemng in the bladder Three 
ureters on one side have been reported 
(Ilanev Miller) Tlie diagnosis is made cii 
tircly bv means of the cystoscope the urt 
lera! catheter and roentgenograms made 
after an opaque solution has been cither in 
jcctctl through a ureteral catheter or given 
Intravenously Bilateral complete or incom 
picle duphcalmn of the ureters is the least 
common of nil the conditions found (Gold 
stem and Shaw) 

Occasionally an nccessorv ureter mav be 
present on one side with an extra intravesi 
cal ureteral orifice but without a double pel 
vis In these eases the ureter ends blindly m 
its upper portion (Ilmman) 

The ureter as well as the kidnev freqiientlv 
mav assume an unusual position In crossed 
dystopia the ureter crosses the midime If 
more than one ureter is found in the lower 
portion usually each has a ureteral orifice of 
its own The ureter may also assume a post 
cavaJ position (Shili) The ureteral orifice 
may be stricturcd or stenosed Ihc ureter 
may tc small or dilated above the stricture 
resulting either m an atrophic or a hydro 
nephrotic kidnev In most eases the stricture 
occurv close to the bladder 

A cy st of the ureter mav occur and may be 
the result of stricture It may be cither m 
travcsical or cjctravesical In the mtrwesical 
type a marked bulging appe irs in the bind 
dcr Owing to niiidevclopmtiit the ureteral 
orifice freqiientlv Icrniimtcs in some organ 
other than tlie bladder (Crenshaw and 
Buchtcl) such as the vas deferens seminal 
vc:sitle cjaeiditorv duct proslatic utricle 
or urethra in the male in the vestibule of the 
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^ngma Gartners canal uterus or fallopian 
tube in the feimle or m the rectum 

ANOAtALIES OF THE BLADDER 

Complete absence of the bladder has been 
reported Double bladder has been reported 
b^ Cathelin and Sempe A septum ma\ lie 
m the frontal plane dniding the bladder 
into an anterior and a posterior compart 
ment or it ma% lie m the sagittal plane 
making a right and a left bladder About 20 
cases in which there were two multdocular 
bladders ha' e been reported These cases as 
'veil as those in which there is a septum are 
not cases of true double bladder Cases of 
true double bladder are iisiiall} as>:ocnted 
with a double penis or with anomalies of the 
penis and urethra Cases that are reported 
of double bladder should not be confused 
with cases of di\ erticular bladder which mav 
also be found as an embryological defect 
(See section on Dnerticulum of the Blad 
der ) Definite diagnosis of these conditions 
can be made bv cystoscopic and roentgeno 
graphic examination 

The urachus which is the remains of the 
cord running from the apex of the bladder 
to the umbilicus ma' be patent either in 
full or m part '\^hen it remains fnlh patent 
there is discharge of urine from the tioibili 
cus If it IS onlj partial!' patent a urachal 
c^st maj form 

A patent urachus or a urachal c'st is of 
clinical significance onh when it causes 
sjmploms As a rule no sjmploras are pres 
cut unless the structures become infected 

Exstrophy of the bladder is fortunate!' a 
rather infrequent condition occurring al out 
once in SO 000 cases It is most likel' the 
result of defecli'e embryological deaclop 
ment and the anterior portion of the blad 
der and lower portion of the abdominal wall 
are missing ^Mien this particular region of 
the abdomen is exposed for examination the 
floor of the bladder the mucosa of "bich is 
thrown into man' folds and its tngone are 
seen In most instances the ureteral orifices 
can be found In cases of complete exstro 
pin there is wide separation of the pehic 
bones with absence of the s'mphjsis pubis 
The penis is small the urethra is epnpadiac 
and incomplete and the scrotum is small 
The 'crumonlanum and the cjaculalorj 
ducts are often obser'ed on the floor of the 


urethra The prostate and <enimal 'csieles 
are either atrophic or absent Other anom 
alics max be associated with this condition 
such as spina bifida and the presentation of 
an open intestinal tract on the abdomen It 
occurs about eight times more frequent!' m 
males Wicn it is seen m the female tlu 
urethra is open from aho\e and h'po->padias 
IS present 

A^OMALIES OF THE URETHRA 

Ab ence of the urethra when the penis i> 
present is rare reports of onU 7 cases having 
been collected b\ Kaufmanii ^^^len this 
condition occurs it means that there was 
failure of the urethral anlagc to develop 
The production of a «oluI cord in place of the 
urethra once it has been formed is also an 
anomalv which has been reported 

1 Supemumerarj Urethras or Urethra! 
Canals — In this anomalv the duplication 
mav be partial or complete and mav be situ 
alcd cither dor«all> or ventralli 'When it is 
partial the canal usually runs for a «hort 
distance from the externa! meatus being 
termed an accessorv urethra If the duct 
runs into the bladder then a true double 
urethra is present An anomalous urethra 
mar be associated with a stipernumerarv 
penis vagina or rectum Diphxllus ordupli 
cation of the male external genitalia in whole 
or part is a rclalivelr uncommon disturb 
ance of dev elopment Nesbit and Bromnie in 
a search of the literature found onh 4a cases 
reported in a span of ncarlj three hundred 
and twentj five rears In C of these cases a 
double bladder was found but there was no 
demonstrable connection between the two 
bladders A splitting of the vesicourethral 
aniage is in all probabilitv the embr3 ological 
cliologic factor as in the case of a double 
bladder 

** Paraurethral Ducts — paraurethral 
ducts are not supposed to hav e the same cm 
brvological development as aceessorj ure- 
thras Thev are observed around the exlcr 
nal meatus are small and frequcntlr are as 
sociatcd with other embnological defects of 
the penis and urethra «ucli aS hypospadias 
In many instances they end blindlv but m 
others thev connect with tl c urethra after 
they have run a short course of 3 to 10 mm 

S Congenital Obstructions of the Ure- 
thra — Complete obliteration of the urethra 
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occurs rireh The most common form of oc 
elusion occurs at the external mraliis fre 
qucntlv in ns ocialion sriUi plnmoMs Ihc 
most imporlant t%pe of conptnilil obatruc 
lion of the urethra is caused bj comtemial 
\ahcs These are limited to the posterior 
portion of the urethra usualh in close reJa 
tion to the acrumontanum Three Ijpes oe 
cur (1) distal (2) proximal and (3) su 
penor to the \enimonlanum Tlicy are coni 
prised prmcipalh of folds of mucosa of Ihc 
ureliira causing unnarj obstruction uilh 
subsequent dilatation of all structures behind 
the a ah os The treatment consists prm 
cipallj of rcmoaal of the obstruction bv dila 
talion or excision of the xahes Daxid ohn 
and Newberger ha\c reported on congenital 
aalves of the prostalic urethra and stale 
that the number of cases reported reaches 
nearlj 100 Thea describe an unusual an 
omaly of identical congenital aaUes of the 
pro talic urethra m laams 

4 Diaerticulaand C>sts of the Urethra 
—Diverticula are more common in the pen 
dulous portion of the urethra Cvsts of the 
urethra occur as a result of the occlusion 
of one or the other duct of Couper’s 
glands 

5 H)pospadtas — In this condition there 
M malfornnt/oii of the penis and urethra 
The external meatus is located at some 
point proximal to its normal situation but 
alnajs on the ventral vvnll of the iirethn 
'\ccordmg to \oung the meatus maj be 
glandular, penile (Fig G4C) ptiio«crol il 
scrotal penncal or pscudovagnial 

Ilj^pospadias is the mo&t frequent nnomah 
of the urethra \oung savs the incidence is 
aliout 1 m cverv ICO hut the writer has 
found It less frequenth Embrvologicalh it 
!•> line siinplj to an arrc->l in the develop 
mciit of the urethra As^ocialwl with this 
dcfict IS the condition known as congtiiilal 
cliordte which is found pnncipallj m the 
severe grades of the malformation The 
svmploms depend on the degree of malfor 
nnlion and there max be no svmptoms ex 
tepl with regard to the direction of the 
stream The sphincters of llic urethra are 
not involved m these cases 

C Epuspadids —In this malformalioii llic 
urethral orifi(L is found dorsal to its normal 
{Hisiiion It niiv evecur m either ‘■ex and !•* 
frcqmnth n< oeialcel with exslropbv of the 


bladder "ioung div idts them into the ghnd 
ular penile and complete cpisp ulias m the 
male and the chloric siibsvmphvsta! and 
complete m the female The condition is less 
common than hv|)ospadias occurring ap 
proximalelv once in 1000 cases The condi 
lion IS less common m the female TIu 
sphincters of the urethra are involved caus 
ing cither partial or complete mconlimnce 
of urine On nccoiinl of the abnormal turva 
lure produced coitus mipo'siblt 

ANoutLiFS or riir tfstis 

This organ is developed on the antcro 
mesial surface of tlu wolffiinbodv I roin the 
wolfTinn duct the vas deferens is developed 
iiid from a small offshoot of the wolflian 



Fp 010 — lIvptHpiIos (pri le t>pe) Thr ftm>w 
(IQ nl« to Or Office Tie oon Ijlw>n n-«» «>mrlnl l»v 
operol on 

tfiKt the semmaf vcsjcA amf ejicufaton 
duel arc formed 

1 Anorchidism, Monorclnihsm Poh* 
orchidism and Sjnorchidism — \b‘eiite of 
a testicle is rare and i> the anomalv least 
freqiienllv cncounlcrid Bilateral ab<«nce of 
tlu testicles has laeii reported bv Conn 
seller ami INalktr and bv licet "Mever re- 
I ortcil in 102" on 2 1 eases of abx nee of one 
tisti Claes of absence of the epKbdvmis 
the V istlefireiis the siiiimal ve-siclc and the 
ejaeulalorv duct have been rcjvortial but 
complete ab enee of all four striiclurea has 
nevir lecn noteal flu presence of an extra 
tcsliele has been noted hv Jordan and I)o«l 
son who also reported ca cs of other author* 

bvnurehidi m is a fii ion of beth li*tieles 
within the nlxlominal cavilv — v rare an 
omilv 
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Eclopii of n testicle has been reported bj 
Campbell nml bj Mii'clnt Ihej ln\e en 
countered n testicle m the perineal position 
2 H\pertrophj and Alrophj of the 
Testis — ^True congenital hapcrtropliv of a 
testis has been reported bj I ernandez Con 
genital alrophj of the testis occurs occa 
sionallv and is due ton defect of formation 
during fetal life 

III DROCELE 

\\hen the cavita beta\cen the tunica \a 
ginalis and the abdominal caaila remains 
open congenital hydrocele of Ihe tunica 
vaginalis results The same incomplete clos 
lire of the pcntoncoiagmal process mas oc 
ctir somowhere thtig the cord and then 
hydrocele of the cord results 
The diagnosis of Indroccle is rcadiU made 
The hj drocelc of the tunica \ agmalis maj or 
mij not communicate uith the peritoneal 
ca\ilj In the latter eacnt the fluid content 
ma% be forced into the peritoneal ca\il\ h\ 
compression of the hidrocele Non commu 
mealing hjdroccle of the tunica aaginalis 
and hjdrocck of the cord haic a firm fluid 
consistcnca and maj be transilluminated 
Thej maj gro" to large sire and liccomc 
thick nailed 

The ireatment of In drocelc is surgical In 
jtction of irritants to obliterate the ciaila 
lias proied to be unsuccessful Either ex 
ciMon of llic sac iiall or the ‘bottle ojwra 
tion is advisable In the latter the upper 
part of the “ac is incised and the «;ac is then 
turned inside out n few sutures anchoring 
it m this position If the hvdrocclc commu 
mcates with the peritoneal cavitj licriiio 
plnslN is necc<«arv 

rsruDoiiruMArinioniTiSM and 
IIEKM MMIRODITISM 


those of cither sex The nnlhor rcccnllj tn 
countered a patient who came to operation 
a girl of 14 with hirsutism Ihcre was a well 
dcvclopctl penis measuring 4 5 cm m length 
and a well developed vagina All the internal 
female organs were normal The urethra 
opened into the vagina No atlrcnal tumor 
vras present nor were testes present 

UTRICLE SEMINAL \ LSICLE AND VAS 
DPEERENS 

In psctiduhermaphroditi<m anomalous 
eofiditious of iJie proslilic utricle are fn 
qucntlj found In the male the mullernn 
duct which should undergo degeneration 
docs not do so and then there mav be tin 
formation of femafe organs Anomalous Itihc 
like structures mav n!«o form from thi 
mullerian duel and from part of the sper 
matic cord or a evst along the cord Tin 
seminal vcsick ampulla and vas maj he ah 
sent even when the testicle on the same sidi 
IS present and normal If a testicle is present 
with Its epididvmis then a vesicle and vas 
arc nsuallj present Ihe vas praclicallv nl 
vvajs runs to the testis of the same side 

Aujctt E GoLOTT^^ 
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IN^ECTIO^S OF THE URINARY 
TRACT 

Bicteria reach the urmifv tract from 
«ome infccliae «ource m another part of the 
bod\ or b\ ascent through the urethral lu 
men Infection tn the kidney ureter and 
bhdder ts therefore ahnjs secondary to a 
sNslemic focus or to urethritis 

\OV TUBERCULOUS IXFECTlOVS OF THE 
KIDNEY 

Kinds of Infection — ^In the order of fre 
quencj of occurrence the kinds of inftclion 
are a? follo4\s 

1 Pyehfjs (or pyelonephritis) implies in 
fcclion in the walls of the renal pchi® cal 
iCLS and portions of Ihi pareochvma of the 
kidnet usually limited to the piTtmidal 
region 

•2 Pjonejihrosi^ implies massiae infection 
of the renal parenchyma and cnliccs willi 
gross pathologic destruction of tissue This 
condition is frequently the result of or ac 
companies obstruction to the free outflow of 
urine from the kidnev or ureter 

3 Infected hj/dronej hrosu imphts pye- 
litis m 1 dilated renal pchis and calicos but 
Without suppuratne destruction of renal 
li'sue 

•t Cortical vifeciion (ab«ccss) is some 
times callwl acute hcnntog€nou« infection 


of the kidney In this condition the infection 
is onginallv limited to minute areas of focal 
suppuration m the renal cortea widely dis 
seminnted but not extending to the mcdiill i 
or pels IS 

5 pLrtnejhnUs penucplnc a6sce3s ami 
J aranephntts describe the soincw Int a anablc 
group of patliologic changes resulting from 
infection around the kidney but primarily 
externa! to the true renal capsule 

The above terms are both pathologic and 
clinical descriptions of renal disease but as 
IS apparent from their definition may be 
rather loosely applied in clinical work Tlitv 
frequently occur simultaneously or overlap 
m their extent of involvement 
Routes of Infection — Bacteria reach the 
kidney (and ureter and bladder) by four 
main routes 

A IJanatogenotis (blood borne) 

B Lymphogenous (throiigli the lymphalir 
channels) 

C Ascending (a) Through the lumen of 
the ureter from the bladder below (b) along 
the shtath of the ureter or (c) by way of the 
ureteral lymphatics (as in 2) 

D By contiguous or direct auppuraiwu 
A Hematogenous Route — ^The transfer 
of bacteria to the kidney through the blood 
stream seems most common in ordinary 
practice By this route organisms arc ab 
sorbed and earned to the kidney from the 
tonsils apices of teeth throat nasal sinuses 
middle ear appendix gallbladder fallopian 
tubes alimentary tract endocervix and cu 
tancous lesions Bacteria arc not excreted by 
the normal kidnev but only pass out in the 
urine as a result of an infectious lesion in the 
urinary tract The kidney contrarv to past 
teaching can no longer be regarded as a sim 
pic filler for bactewa carried to it from otln r 
parts of the body One or both kidnevs may 
become infected from a blood borne source 
B Lymphogenous Route — ^Thcrearctwo 
pos ible routes by which infection through 
lymphatic channels can reach the kidnev 
1 From the Lymphatics of the Colon to 
the Penrcnal Lymjhaiics and from These 
to the Kidney — This pathway is said to in 
feel ihe right kidnev more frequently he 
tau«c of direct lymphatic ilislribution from 
ihc right half of the colon Clinicallv itsccinv 
to be the route in some instances of reml 
infection secondary to ulcerative colitis ninl 
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acute inflammatory conditions of the bonel, 
such ns follows ptomaine poisoning and 
acute dsscntcrj. It is claimed to be the path- 
way in the tropics, where dysentery is so fre- 
(piently followed by urinary infection. 

2. Bij iray 0 / the Lymphatics 0 / the Ure- 
teral IVall and Penuretcral Sheath . — ^This is 
probably an uncommon route but may carry 
iiacteria from the male and female urethra 


ureter and llieiicc to the kidney. Tins is ap- 
parently the route in certain instances in 
which llicrc is residual urine in the bhddir 
and in which bacteria gain entrance througli 
catheterization or instrumentation or follow- 
ing surgical operations on the bladder or its 
outlet. It is possibly the route in some of the 
renal infections in girls and in women with 
urethritis or g.iping urcthrfl" 


SOUl^CES OF IHFECTiON 

Pnmdry fbcjcfmfsction And contributing 
intrinsic 04 U 5 SS *nd results munn*ry trd^ 



and bladder, the fiinnle pehic organs mid 
the proitnte and seminal tcstcles to the 
knlne;. 

C Ascendiny. or Uroyenoti^, lioutr.— 
Thi'> presumes that the bladder Ins become 
primarily infected from btlow, without prior 
renal infection, and that the bncicri.'i arc 
carried tip through the lumen of the ureter 
to the renal pelt is. This mode of infi*rtion is 
the result of regurgitation or reflux of a 
small portion of the hlndder content into the 


D Vontiyuoiis or Direct Irtleelhn — In* 
fcclion may be carrktl by c'ftcnsinii lliroiign 
ti'sucs ndjnrent to the urinary tract, ns iii 
subphrinic nbsre*'S, discrtitiditis. rctrocrc.*i 
np]K.ndicitis or direct jarfombf’” mlo the 
urinary tract by similar suppnmt*'*^ comb 
lions. 


atire Oriranisina. — lo iw" Inbrrrul*™* 1°**^ 
Ihe urinary Imrl tli* fomn«n 
> be rillirr (!) bsnllnry Pf 
ciiXART— In a»«>ut TO prf »Tnt pf 
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seen in general practice the organisms responsible for 
infections of llie kidney ami blacl Jer lielong to the *o- 
culleil colon typhoid jfroup These are gram negaftic uid 
niaj be of Iho htmoi>i-ing or non henoljziiig type the 
latter being more common AYliiK there lave been 
more than 70 strains of Ilacteriiim cob. isoKteil the 
tenileno in cDiucal work is to classify these m two 
main groups (a) Etchenehta coil fb) eali 

aerogevet This htter classification is considered im 
porUnt from Uie i>oint of view of treatment which 
will lie const lercd later 

Uartenum iyilotut is the eausatise npenl in sec- 
on !ar> infections of the kidnev and bladder otmrnng 
during tvplinid fever The romparative rantv of this 
disease natural!) makes t) phoid an increasingK uncom 


rReumocotnc lufection occurs rareh The ffonococctir 
(gram negative) has been ilentiped as the cause of 
mfeetion of the upper tinmiry frart in less than JOO 
eases reported in all the iroTWs literature This latter 
fact IS emplmsired to controvert an impn-^ion among 
medical students and some practitioners Unit gonococcal 
infection of the kidnej is a common condition 
The degree anrj persictence of bacferial infection in 
the unnarv tract therefore depend on (1) the vnru 
knee and cl aracter of the infecting organisms {®) the 
tsmbnued activitv of the primary focus of infection 
(3) the presence of causes m the unnarv organs them 
selves which interfere with the normal escape of urine 
(ohstrnrtioa or aton)) and (4) the patient s re'islnncc 
(factors of immumt) ) to l! e »(>ccific organisms present 



A-Normal , B - Fyditis , C- Gjrtical abscesses , B-Diffose pyelonephritis, 
E>Infectcd hydroniephroais , F-tyonephrosis.G-Iferinejiinc abscess 
Fig CtS— Uingram slowing various t)pes of rinal mfntions 


mon firm of iinnnr) infedion Cases of tjphoil pve- 
htis arc occasionallv reported without evidence of 
demonstrable infection of the intestinal tract or the 
gallbla 1 ler 

Darill IS jrroteiu and allied or'mnisma winch split 
Urea from the unne and favor jrenpitstion of alkalne 
salts may be the sole invaders of ihe unnarv tract or 
thev maj occur willi the B coh group 

^ pjocynnevs and other erim leptlne Iwcilb are 
uncommoiiU present in pure culture ns the cause of 
unmn infection 

CocTAU — Nest in fre<ioenc\ to llie colon banlln* 
the causative organisms in the etiology of renal and 
*>S(af infcetion are the ffram positiie cocci Staphjla 
coccus nlhvs anil auretu are most common and strepto- 
coca arc less common TIemol) zing streptococci most 
fre<)ueiillv cause acute cortical infection of the kidney, 
* sennns lesion forlunatclv not common Von hemolva- 
ing streptm-occi maj exist alone as the cause of renal 
infertion 1 iil more often are associnlesi with ISaeUrtan 
Coh 


PatholoRv — It Will be eisicr lo under 
stnml the cljnnpts which lake phcc in rent! 
infcclion'5 if lhc\ nrt considered ns clinicnlK 
acute and cfiromc 

A lc«fr in/clnni plmtis is usiinlh a bi- 
Inlcral condition Iml nn\ he Iimibd to one 
kidnc\ III fulniiintinc infections of the blood 
stream In the cirl\ stipes on press mspec* 
lion the entire surface of the kidnc\ reveals 
tlic presence of.inniimenbk minute htmor 
rhagic auns On section n few nrens are m« 
iblc in the pnnnchvTtn, hut the surface 
epithelium of the pelvis is clenselv iiiulerlnid 
wUh hrper areas of hcrnorrlnpc This local 
reaction miv progress and at a later stape 
the htmorrlnpic areas maj l>c occupied bj 
various si7«l soft vcilow abscesses jNIicro* 
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‘.(opicilli the pmichtc liomoirlngic areas 
correspond to biclcna! emboli ^\lucl^ fill the 
c^pllh^^ loops glomeruli or tubules The 
tlnngcs m the pcKi> ire less marked in acute 
p^elonephrilis linn in the chronic forms The 
mucosa IS sn ollen and red « itli a ara mg areas 
ofccchjmo IS There IS edema and thickening 
of llie ualls of the pchis and surrounding 
pcnpchic and periureteral iHsms Arassne 
localization maa gi>e me to cortical ab 
s( esses or a carbuncle of the ktdne\ 

IJ Chrome -pyelonephnU^ shows patho 
fogic lesions of % ar% mg po and degree The 
changes mas predominate in the parenchjma 
or m the pchis or nia\ present an equal in 
soivcment of parenelnma and pchis Wien 
the parenelnma is chicfl\ m\ohcd there is 
a circumscribed or diffuse fibrosis scattered 
irregularis tlirnuthout the renal substance 
These changes mas result in atropliy of the 
kidnej perirenal adhesions thickened pen 
renal fat thickened rigid pchic and ureteral 
walls and diffuse areas of scar tissue in the 
renal cortex 

^^hen pehic changes prcdommalc the 
walls of the pel\is and caliccs become thick 
ened and fibrotic with resultant dilatation 
and rigidils Minute nodules of circum 
scribed Ijmphoid infiltration (granular p\c 
htis) minute retention cssts (pielilts css 
lica) or metaplasia of the epithelial lining 
with skin hkc Tcphccmcnt of the cpilheUum 
(leukoplakia) nia\ result 

Mlicn clniigC'« of equal inlensitj occur in 
the pchis and the parench\ma (this consli 
Iwtcs lUe majOTits of cases of ebtoww p\C' 
loncphrilis) there ma\ be added to dilata 
lion of the pchis and Us calicos a coiiipris 
sion atroplis of the parenelnma If localized 
areas of destruction occur multiple caailios 
containing pus ma\ be found iii the rcinl 
substance (psoncphrosis) 

All phases of these changes mav be found 
depending on the soMrits and siruicnee of 
the infection the presence of olislruction to 
the free outflow of urine anel the duration of 
the reaction 

Clinical Picture of Pyelonephritis— In 
general despite age or sex the clinical pic 
lure of renal infections ma\ best be classified 
as (1) mthoiit aiyns or tymptoms localized 
1o the tinnary tract or (2) iiith siyna and 
symptoms pointinq to the ttnriary tract as 
the aourct of nifeetioii 


1 Cases witliont localizing signs 

A Acute fidmimint tufcction mth hiijh 
/eimsofleii preecded b\ icliill sudden ele- 
vation of temperature rapid pul e stupor 
and m irked toxemia There mas be as<e>ci 
at«I nausea \orniting and anorexia No fro 
quenev or disturbance in urination and no 
ngiditv or tenderness in the liimbir region 
or on renal palpation is noted 1 here is v an 
able althoiuh usinlh moderate elevation of 
the Icukoejte count A moderate amount of 
pus IS found in the urine iisiiallv with a dell 
iiite trace of scrum or miclcoafhumm and 
bactena (often cocci) on urine culture Oc 
casionally pus mas be absent from the urine 
111 the earl\ stages Such a clmieal picture 
often occurs in children and m pngnanev 
and tilt pucrperiiim and mav give rise to the 
erroneous diagnosis of gastroenteritis pent 
onitis mduenza tvplioid etc 

B Acute febrile reaction of less scitnty 
iimv be characterized bv a sudden on^iit 
with or without preceding chill modcmti 
elevation of temperature with frequent and 
marked remissions but no particular cm 
dence of stupor or toxemn No reflex ga«tro 
intestinal svmploms are present and onh 
slight if anv Icukocrtosis A moderate niim 
her of pus cells and bacteria are found m 
the urine No renal or lumbar pain is fell 
and there is no frequenev or disturbance of 
urination 

At the onset the diagnosis can be made 
only bv exclusion and on the fainth siiegt- 
tivcurimrv findings If the urmarv infection 
\toes not «.\\Vi5w\e rapwils vn n ca.se beU n^in^ 
to group V or B localizing svmploms fre- 
qiicnth develop after a d iv or two and pain 
111 the lumbar region frequent or painful 

urination in<l ui increase m pus anil bictcnn 

m the urine suggest dcfinitch the presence 
of infection m the urmarv Irnel 

C Subacute or Chrome Pyclojiephrilis 
Without Locali imj ^lyns Pointiuj to Ve 
Kidney — In this group of ca««.s which i« 
verv large llu initul svmploins are those of 
infection m the bladder or urethra but then 
arc no symjtorr poiulmg to the kilncv 
Bladder disturbanci it the initial st/mjloti 
of renal m/ectio« in *' > per cent of easer The 
central svmploms is frcqueiicv of urination 
with pain or burning during voi f’ug ^ ^ 
male urethral discharge and paui m the ii«^ 
thra and perineum may precede the 1 In < 
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cvmploms and jet be entjrih secondarj to 
'icule renal infectjon S^•,ttmlc symptoms m 
tins group %an, nidciv from febrik to afeb 
rjle and from great bladder di«comfort to 
nuld annoyance on urimtjon 
Sihnt ’pyitna is a term given to a condi 
tioii in which there is a marhed amount of 
pus and b ictena m the urine from renal and 
vesical infection and \et the patient has no 
other local or sestemic s\mplom of disease 
3 Cases uith Locah'’ing Stgna — \ In 
t cute Icbnlt onset frequenth preceded b\ a 
ehill sudden ele\ation of temperature 
weals rapid pulse and signs of acute infcc 
lion -plus pain in the costoeertebril and lum 
bir region rigidil\ of the erector spmae and 
upper abdominalis muscles ind an enlarged 
lender palpable kidnee are characteristic 
There is an increased leukoc\ ic count and 
pus IS present in \ariable quantilj in the 
nnne S' mploms of bladder disturbance maj 
or ma' not accompan' the onset The tcni 
peralure maj remain clc\alcd or ma\ rap 
ulK become mlermitlonl in tjpc 
B Stibocufe or chronic tgpe ictth localtz 
v\g signs is usimllj preceded bv frequent or 
piinful urination notable p\urn or hem 
ituria with patn m one or both lumbar tc 
ywis The onset is not associated with no 
liceable dulls or fe\er or am toxic s\«lcmic 
reaction The i/wnan fiiulingi iiicluiie a)hu 
min pus blood and bacteria 
Diagnosis — All persons suffering from 
urinar> infection mav present combinations 
o[ tlic^e F^niptoois I pos/tr^e dragnosis 
made onU bj finding bacteria and jms m the 
urine A complete pin ical examination is 
nctes«ar\ with exclusion of pulmonir' or 
Ultra abdominal lesions plus evaluation of 
the renal or \eaical signs of infection Tliesc 
must be confirmed bv positn c urine cultures 
and tlic findings of pus blood and epithelial 
ilcbns in the unne One must especially con 
aider the -urinary tract as jwssibly injicted 
nhi neier fei er and other symptoms of gen 
cral ed toxemia are prominent mthoul lo 
call ing signs 

DiITcrenlnl Diagnosis — Since unnarj 
mfeclions an second irj to infection else- 
where in the hodj il is well to remember 
that CO existing prior infection may mask or 
III turn be masked b\ llie pnmarv complaint 
\ppendicitis salpingitis and pneumonia art 
friquentlv forerunners of secondarv renal 


infection and the proper evaluation of the 
severitx of each condition must be made 
In general the rc'piralorv infections such 
as influenza bronchopneuiuoni i and pneu 
mom I must be dilftrtninlcd from acute 
renal infection Subacute cholangitis enten 
tis |k1\ic iiiflnmmatorv conditions malaria 
and tvplioid fever must be diiTcrcnliatcd m 
more ob cure c ises The most import ml con 
sidcntion in cases with locali/im, svmptoins 
IS the recognition of renal or pcnnepliritic 



Fig &19 — D n-Ttim «t w ng n rlh M of rolWl ng iinne 
ecpjratcb tf®” k Inc^ 

ahsce s or renal carbuncle and the differen 
Uilion between infection done and infection 
as ociated with renal or ureteral stone Iiv 
droncphrosis mo\ ible kidnev and pvoneph 
ro^i*. i he falter calk for di icno tie measures 
m addition lo the usual complete phvsical 
cxaminition with blood ami urine It t 

Si ecu I Frat rrj of llr / Ay ro/ Isatinofm in 
Corn of t^nnory Infection — a \n wpttisllv cartful 
«>arrli tor pass 1 Je ton of jofccl on oub»le iJ c unnary 
tract 

li An exam nation of the exlernal pen IxVs In main 
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the calilwr of the uMliro! meatus and the lumen of the 
urethra the pov<il>ihl% of residual unne in the bladiler 
and the presence or ohsencc of infection in the prostate 
ami seminal srsirtes must he considernf In frmaUt 
there should be an examination for enducersintis. ret* 
sical erosions salpinptis calibration of tlie urethra 
for stricture and if there is vasmal evidence of a 
fcLixeil bladder floor (cyslocele), an estimatum by 
ralheler for possible residusl unne 

c hrinaljsis and unne culture In the male a \oidet] 
specimen is usualU stiflinent for proper unnalssis 
while in the female a catheter specimen may be necea* 
v-irs Unne cultures mas be obtained in the mate, 
after careful clesnsmc of the plans penis, with votdinp 
directiN into n stenle container In the female rullurrs 
must be made from unne obtained b\ cathetenralinn 
In addition to complete anaKsis sp^al note sImuM 
lie made of the rebtne rjuanlilies of pus cells and 
bacteria and smears made of the unnarv setliment in 
addition to ciitturat studies Tliese smears should be 
nlBinif) by llie Gram metlmd and if there is any 
suspicion of unnari’ tulierculosis bv the 7iehl-\ielsen 
mctlioil 

Cyiloaro/iy should be resened until It is evident 
that the infection is not a transitory one which mil 
Held quickh to medinnal treatment and elimination 
of olnioiis foci of infection In all other cases this 
method of Msualinnc the bhdder ami coHecting the 
unne sepirateK h\ Krefcraf cotAefrnmfion of eaeh 
kidnrs IS of the Greatest importance in achiesine a 
definite diagnosis of the source, extent and chsracler 
of the infection On csstosenps eiulenee of bladder 
infection (cystitis) is manifest, as is the presence or 
alxwnre of an olistrurtinc prostate eland, hlsdder 
stone diserticulum or tumor, iiretenvele (cj'Stie pm. 
tnision of the ureteral onfice) stenosis or retraction 
of the ureteral onfices Wth a catheter coUeeting ottne 
scparatfls from each kidnes unne is ol>(aine<l for 
analxsis Iwiclcnolotnc examination or cuinea pic Inocsi* 
btion \flcr intmseiious injection of phenolsulfon* 
plithslem or imliiai carmine solution the ap|<cnrance 
time of llic dye from each kidnes is noted and quart* 
tilatisr outputs osrr a preti period of tune mas l>e 
reconicil Tlirse tests imlicnle in a relatise measure 
llip climimlisc function of the kidnes-a Wth an opaque 
i-atliclcr in each ureter roenlcenncmms mnr lie made 
Ml as to show the course of the eallieters and theie 
relation to opaque areas if they are present on the 
films Tlie oulhnra of the inlenor of the renal pelsis. 
the cahees and the ureters are msde bs injectme ma- 
trruil ojiaque to roentern rass into the catheters suf- 
ficient to fill them to a normal csp.scitv Thw pro- 
mliire is callrtl urrlernpselojmphs and mas lie de* 
scnlieil as “retrocrade" to dis|inpiish it from the 
mrtlioil of lojretinc sulistsnrcs into the liloosl atream 
which ore el irinatol m sufTidcnt strencth In the urine 
to demonstrate the outline of the renal prises and 
ureters in roenlcmocnims Tlie latter mellioi} is enlleil 
“eicrrtion nropraphy" 

\ direct dioqtio^ts of the nqtltrp. extent 
nnc! setertly of renal infeclion i- mitle from 
A combined ron«idcnilion of the clinical pic- 
ture plus the information oblainetl l>j the 
Aforcmcntionctl spcei.il dngnosiic studies. 


A difjen ntial dia^nosU must Inhe into con- 
sideration all of the Ic'ious nhlch may pro- 
duce «jmptom<s of fcscr. pain, paslrointi*’-* 
tinal upset and nbiiortita! tinnarj function 
B\ ntiliralion of moiKni methods, the tltig* 
no«is of tli'order of the ttrmary Intel hni 
been raisctl from one of clinical specuhtion 
to a most accurnlc and definife objective 
study. 

Every patient who Is suffering from an in- 
fectious fever, cutaneous infeclion or xelcn* 
lion of urine or who must undergo a «urgic.nl 
operation faces the possibility of rtnal infec- 
tion Prophylactic trealmcnl embraces the 
prevention of infi'ction from such sources by 
as free elimination as po'Sililc. avoidante of 
sichydration. excision and drainage of loral 
izid areas of infection, the avoidance of an 
ovcrdislcndcd hlidtlcr and extreme gentle- 
ness and careful asepsis in the passage of 
catheters or other insiruments into the blad- 
der. 

A. Treatment of Acute Renal Infections. 
— a. Supportiie treatment Includes rest in 
bed. proper diet, a fluid Intake of S to 4 
quarts daily (by mouth, proctoclysis, hypo- 
dermocJysis or vem ns the* occasion de- 
mands and attention to proper bowel elim- 
ination. nugmcntetl by mild calltarsis or ene- 
mas if necessary. AnliscpLies by mouth arc 
largely valueless in acute pyelitis, as thev 
may upset the stomach ainl are escretctl in 
loo great dilution to be of value. Large doses 
of alkali arc sometimes helpful in preventing 
acidosis ami m reducing the edema of the 
wtvwwry Yrmaxy nn’iiscpVvcs gvvtw 

intravciiousfy are occasinriafly used "ith 
sffccl in sonic cases of severe rtnal infcctioti 
Those most freqttently uscel are nierciiria) 
solutions (mcrciirochroine, inctaphen), neo 
s.alvarsan and hcxamethylenamiue. 

b. Cy^to^copic or Surgical Treatment — 
If the temperature continues to be ticvaleel. 
if tlitre are repeated chilla or if the toxic 
symptoms are evidenced by rapid pul-e 
nausea, vomiting and distention, there !» 
cither retention of urine in the kidney pvfvi' 
or suppuration in liie parnicliyiiin of tin 
kidney, and drainage either by iirtleral 
catheter or hy surgical intervention (de- 
capsulation of the kidney, nephrotoni') 1* 
indicated Occasionally an .acute suppu- 
rating kidney must be rcmovrtl (nephrec- 
tomy) . 
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B Treatment of Chronic Renil Infec 
tion«i — ^This mcluclcs (1) drugs to change 
the reaction of the urine (‘’) urinary mti 
scplic«! (aUo the kctogenic diet) (*1) urc 
tcrnl calhctenzalion ureteral dilation lav 
age of the renal pehis dilation of the 
urclltri (4) the elimination of foci of infcc 
tion in other parts of the hods and (5) 
o|)crati\e measures 

1 V time honored method of administer 
ing drurjs vhicli nUernntols acidulate and 
alkahni7c the urine has found fas or with 
mans praetilioners cspccialls pediatricians 
This IS based on the laboratory csidcnce 
that the gram ncf,atisc bacilli (colon t\ 
phoid group) sshich are found in ahoul 75 
per cent of all cases of iirmars infections 
arc inhibited in gross th when the lisdrogen 
ion concentration of the unno is bclosr 5 5 
and alioso 75 This is moreh a siipporlisc 
or palliatisc mci«ure and rircls in itself 
ilTccls permanent sterilization of the urine 
Drii;,s used for alkahmzalion include polas 
Slum citrate sodium citrate ((10 or more 
grams dnls) or sodium bicarbonate in larger 
doses Tor ncidiilation the follossine arc of 
s iliK acid sodium phosphate GO or more 
grams dads ammonium chloride 40 or more 
grams dads and ainiiioimim nitrate or so 
dmm benzoate iii similar dosage Recent 
studies of the effects of i kttogciiic diil shosr 
lint dietary measures arc more tfTicicnl in 
obtaining the losscst possible lisdrogen ion 
concentration (greater acidits than is ob 

cicn bi it fciWitmx oVrrg fbMffc bj 

mouth) 

2 Oire of Urinary Aniftejiics — Countless 
so cnlletl Iirmars antiseptics are made as ad 
ibit to the profession and the piiJdicbs com 
intrcial drug manufacturers Their number 
suegesls that none i-. unisersalls or satis 
faclorils clTcctnc in dcstrosmg the bacltria 
in the urine These drugs fall m tsso general 
classes (a) formalin splitting and (b) d\c 
containing The oldest and still mo>t helpful 
drug m most urinars infections is one which 
is composed of some denvatise of hcvi 
niclhslcnamine and ssliich \slicn excreted in 
a dcfinilelj acid medium splits off formal 
dehsde in the urine Ihe resultant formic 
acid has an inhibiting effect on bactcnal 
growth The objections to the drug arc the 
necessits for a liij^h ucidils of tht urine and 
tlie possbilits of causing renal irritation in 


«ome subjects IJip use of drugs nhich con 
tain dse substances that are sclcctisclj c’c 
crclcd b\ the kidnes presupposes the libera 
tion of antiseptic properties in sufficient con 
ccntralion to be bacteriostatic In an occa 
sionil patient one or the other of these 
drugs maj be sers cffectise but m the mam 
the> are inert and expensive and frequent^ 
cansc gastrointestinal irritation 
The employment of a I etogemc dut is a 
metho I of controlling the degree of acidity 
of the urine and purposely for urinars anti 
sep IS creitmg a condition of mild aculo is 
Tilt diet is one of excels fat frtc protein 
and Olds such carbohydrate as is contoiiud 
in 5 per cent amount in segt tables Vs a re 
suit of the proper application of this <!ict 
acetone and diacetic acid ajipcar m the 
urine tht acidilv is reduced from pll 5 2 
to pll 4 4 and bila oxs bijts rie acid is found 
in the urmc llie combination of the high 
ncidils winch is imfvsorablc to baclenil 
gross til and the presence of beta oxsbiitsnc 
acid sshich is said to be bactericidal eonsti 
IuIcn the rationale of the mcll od It i ml 
bj some observers that Etc/ienc/iia coh and 
not Xetotjena coh art destroyed m kitosis 
Otlicrs bcliesc that il is cffcclise in both 
Ivpcs of infection The diet is particularly 
easy to control in children and is mo t effee 
lisc jn pscbtis during infancv and chililhood 
Mandehc acid has largeh replaced the 
ketogtme diet Tor adults IS Gra of man 
dchcacid isgisen dads m the form of sodium 
oif ifnJrMmkvxo jjwJndfJaJe A Jiwe.Uw dose as 
gistn to children and infants The urinars 
concentration must be kept high by restrict 
iitg fluids to 1000 to 1200 cc for the tssentj 
four Jioure The pH of the urine mil'll be 
kept below 53 b\ an acid ash dut or the 
addition of acidulating drugs such as am 
monium chloride or aminonuim nitrate 
Tins regimen should not be continiud longer 
than Isro Or three weeks The urine must be 
txamined frequentls for tlu appearance or 
increase of red blood cells and casts These 
signs of renal irritation call for cessation of 
treatment with mandebc acid In instances 
of renal itisufficitncs it mas be mipos ible to 
glee till, drug because of the sesero acidosis 
resulting Contraindications to mandelic 
therapy other than renil insufRciencs are ri 
pcalcil attacks of nausea somiting and hs 
perpnea 
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Cnlcium rmnflchlc is n much more pala 
table medium for mancldic therapy than dc 
rivntives of either tlie sodium or the am 
monium salts and its ingestion is follontd 
bj less gastrointestinal disturbance 

Sidjariilamidc (prontylin) an azo dje is 
in some respects a most cffoctnc iirmarv 
antiseptic although the tone reaction m 
duced m man> eases precludes its universal 
application This drug is excreted in concen 
Iration in the urine dependent on the dosage 
lij mouth At present ora! administration 
ippears just ns or more cfTcctne than the 
intramuscular or intravenous routes Sul 
fanilamide is frequently effective for most of 
the bacillary infections and is the onlv drug 
available at present which will destroy 
Baalhts jirotem Coccic infections of the 
urine may or may not he eradicated bv sul 
famlamidc Streptococcus faecaln docs not 
respond Tins drug is active possiblv more 
so in alkaline urine It is therefore advisable 
to I cep the jjII at 7 5 or higlier Large quan 
titles of fluid (3000 to 5000 cc dailv) should 
be ingested Bactericidal urine develops even 
m instances of renal insufficiency Tlic dos 
age IS as yet not stnndardu'cd When the 
drug js given in large doses the initial quan 
tily JS usually CO to 80 grams daily divided 
into four doses After the llnrd day the dose 
IS reduced to 40 grams daily and from this 
lime on gradually it is reduced to 15 grams 
daily for a sufficient period to insure sterile 
urine If a larger dose cannot be tolerated 
an initial dose of 16 to 20 grains dailv mav 
he catiimacd Arr i«cr err three tfceks Smec 
many patients do not tolerate this drug 
careful almost daily observation should be 
the rule JIany bizarre reactions occur Pro 
gressivc cyanosis hemoglobinuria hem 
atiina fever leukopenia agranulocytosis 
erythremia dermatitis anemia jaundice 
muscular weakness fatigue and retinitis are 
all symptoms which eontramdicale continu 
incc of sulfanilamide therapy Prompt re 
covery usually ensues with discontinuance 
of the drug Several deaths have been re 
ported m conjunction with this therapy but 
in carefully observed patients no serious re 
suits have been reported Trequent blood 
counts should be made and no tv pc of sul 
fate especially magnesium sulfate should 
be given during the administration of sul 
famlamidc The exact manner m which sul 


fanilamide acts as a bacteriostatic agent is 
not clear Some observers beluve the cssen 
tial reaction is biologic while others feel that 
the microorganisms arc deslroved by a 
purely chemical action A reasonable tenet 
seems to be that after the killing of the 
micro organisms tlie biochemical products 
of this destruction arc absorbed and in (he 
process of absorption they act ns a vaccine 
and thus increase the resistance of the body 
to the infection The fact that large doses 
(irodticc a severe reaction sometimes fever 
when first given and fail to produce such 
reactions after the infection has begun to 
subside helps to sustain this thesis 

The improvement in the efficacy of the 
sulfa drugs lias been so rapid that il will un 
doubtedly be difficult for anv textbook to 
keep abreast of the times except bv frequent 
re edition Siilfapyridine superseded sulfan 
ilamidc as a urinary antiseptic onlv to be 
rather quicklv replaced by sulfothiarole 
The newer drug sulfadiazine may replace 
sulfathiazolc in the treatment of urinary in 
fcclions since its ingestion seems to be fol 
lowed bv fewer toxic reactions The initial 
dose of these latter drugs is 45 grams dailv 
for the first two to three davs and then 30 
grains daily, gradually reduced to 15 grains 
until at least two negative urine cultures 
have liecn obtained ^^htn these drug'^ are 
taken with milk and nicotinic acid (Vs St’xm 
tablet) the undesirable reactions are re 
diiccd 

Experiments are proceeding along this 
hne and a monr eiWcamf rowTry aK}/^pt,v 
ilriig than is yet available mav result 

i’tweiWin therapy is strikingly efTcclivein 
certain tvpes of cnccal infection of the gen 
ilourinary tract There is no prclhcrapeiilic 
wav of determimng which of the infecting 
strains will be sensitive to this form of treat 
ment In general most forms of stnplivlo 
COCCI and pncnmococci are rapidly eliminated 
from the urine by the intravenous or intra 
muccular injection of jicniciUm The henm 
lytic streptococci (cspccidly Lanccfiild 
group A) are forlnnalcly uncommon m 
vaders of the urinary tract but when pres 
ent in pure culture are usuallv chnunat^ecl 
by pemcillm Ilemolvtic streptococci otmr 
than those in group A and Streptococcus 
imdans may or mav not be favornblv m 
flucnccd by penicillin Infections due o 
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},otiooocci niul mcnmcorocci nrc nlmosl iii 
\nrnUj tlimunU*!! npulK b\ pcniiillin 
thtnpv In gcncrnl tlic jlosigt nsi^tl in all 
gmiloiirm in infoclion^ \ irn s from lO-oO 

000 units intnmusruhrK t\rr\ tlircL lo 
four hours fJie dunlion of trrnlmrnt is jle 
pcmlcnl on the «c\cnU ami t\lenl of llic 
mfirlious proas', ami on the rnp}«)ll^ of 
ciinicnl rt‘sj)on«i In LcnilounnarA mfcclions 
T» npCTc„Tlc of lOO-JOOOOO units of poniril 
Im risinlK rmistilulcs the mmimimi do c 
In genrn! if thirc j no dinicil rre|M>ii>ip m 
four or fi\i (H\s omlimmlion of pemcillm 
tlipnpi i nol imlinltd \ large ptreentage 
of urmar\ inficltnns arc of the im\«l l\pc 
cortaj amllncilhr^ *J Jicee are HsHnlh »hffi 
cull lo Ire 'll wtlh penicillin and in general 
nre rehfiuJi rc'i'lsnl Occasionnlle alltr 
rate courses of sulfoimnmic and penicillin 
Ihtrafn irdJ cndicale i rniTal infcctioii of 
Ihc nrinar> tnet m a suprisingU npid man 
ncr I nforliinalch these instances nrc the 
cNct|>tion and not the rule 

3 Ureteral catheten atian elTccls the 
dminiRe of infccte<l urme that is relainMl in 
the hidne\ pchis and ureter The relief of 
stasis and the miprostiuonl m oiitnoa of 
nrine folloning this procainre i< often <uf 
fieunl lo a1Io^\ tin natural forces of immti 
nizatnn in llic hoih todwtro; the infection 
If there is an ohstrnctroii from scar ti sue 
III the ureter {ureteral strietiire) repcalal 
(filafio/i of the ureter mill hou us nn\ be 
necessan lo open the nreteraj lunicii that 
the urine can dram normalU I*eUic laengc 
thf procainre of /liishnig out the renal pelvis 
'vilh niilise plies iiilrcKluctd llirmigh a nrc 
teril catheter is helpful in promoting the 
inimuuil\ of local tissue b\ producing round 
eel] infiltration in the wall of the pel\ is and 
ureter Inorganic sihtr solutions (siher 
nitrate from 0^ lo 5 per cent) are most 
cfTcclnc Imgation of the renal pehis and 

1 slices mill a solution of penicjDin coninin 
mg 100 units per cubic cenlinielcr has gnen 
hencficja! results m coccal tapes of p\clo 
nephritis Dilation of a urcliiril stricture 
somtljmes rihrses the stasis in the bladder 
nhicli IS the source of both renal and \csical 
uifcclion 

4 Elimination of foci of infection in other 
parts of the hod\ is neccs'ar\ to preaent 
the continued or recurrent flow of bacteria 
to the kidnea Tonsils teeth sinuses appen 


dicilis salpingitis intestinal infections os 
ttonivrlitis respiralora infections etc must 
be proptrh treated 

o Opiritnc measures mchidc all proce 
diircs iicccssira to insure removal of an 
ovcrnlicjming infection or perpetuate nor 
mal pelvic ureteral or bladder cmptving 
Neplirttlomv in severe infection correction 
of lijdroucplirosis or abnormal renal mo 
bditv with kinking of the ureter removal of 
renal or ureterd stone evasion of hvpcr 
trophy or sclerosis of the prostate and re 
moval of diverticula of the bladder arc all 
ineliided in tJie possible surgical mdicitions 
I’^ilitis occurring during prcguaiicj pvehtis 
in infancv and dc/loration p 3 cl»lis arc all 
subject to the same di ignostic and Iherapcu 
lie principles emimcratcd The last men 
tioiicd condition occasionallj occurs m wo 
won following the first sevnal intercourse 
and IS presume d to be due to the absorption 
of infection attendant on rupture of the 
vaginal Iivmcn 

INFrCTION or THE ni«\DDEB (OSTITIS) 

Infectious of the bladder ma} be flcnle or 
chrome suptrfitial interstitial or pcncjstic 
(involving the tissue surrounding the bhd 
tier) 

EtioJogv — The common routes of infec 
lion are from the kidncvs bv way of the 
ureter and direct extension from the pos 
tenor melhra Less common routes arc bj 
wav of Ibe Hood stream (heinatogciioiis) 
om\ b> a fistula between the bladder and 
some adjacent structure The normil bhd 
der IS vtrv resistant to bacterial invasion 
and inflmiiinlion of tht bladder iisuallv 
implies prolonged or severe descending m 
fiction retention of urine congestion or 
pralafosing trluma 

Jhe infecting organisms correspond with 
those of the 1 idiiev and renal pelvis above 
but with tlic addition of the gonococcus 
winch m fact invades the trigonal structures 
and nrelv produces a dilTuse evslitis Sjph 
ills of tlic bladder amebic cystitis and bil 
harziosi', ire verv rare afflictions except m 
isolalcvl localities and are hematogenous 
in origin 

The jTcdtsposinf; factors which favor 
locahration of bacteria m the bladder are 

(a) all the various causes of residual urine 

(b) pregnanej cold foci of infection and (c) 
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Inunin from prolonged overdistention (as 
after surgical operations) and the introduc 
tion of unclean mstriiments or strong cor 
rosne solutions 

Causes oj Residual Vnne in the Bladder 
— Common to Male and Female — Bladder 
Obstruction due to tumors di\erticula 
stones foreign bodies Urethra Obstructions 
due to stricture and tumor Atony o/ the de 
truaor muscles of centra! origin ns m tabes 
multiple sclerosis m\elitis or syrmgom\elia 
or from pernicious anemia from trauma to 
the cord or spine or from a tumor of the 
spinal cord 

1/afe Only — Obstructing prostate benign 
and malignant median bar sclerosis of the 
\esical orifice urethral dnerticulum or for 
eign bodj and phimosis 

Female Only — Castocelc pressure from 
a uterine tumor prolapse of urethra and 
uterus and following parturition 

I atholog} vteu(< c^8l 1 s s character zed bv hy 
perem a of U e mucous membrane d bled cap Ibr es 
small areas of submucous hemorrhape and patches of 
local sed edema The mucosa may l>e part all cov 
ered by a fibnaoua exudate or small supcrfctal ulcers 
may be extens ve w ll slo gh ng or e en paocrene 
In ei roft c c> st I s the les otis are variable The mucosa 
may Ije rregularly th ckened and hyperem c « Ih 
marked] local zed areas of edema There may be 
wl te paid es atl 1 ors 5cal on of tl e ep Ihebum 
(1 ukopIA a) or ra nute cyst 1 ke format ons along the 
CO ne of tie blood Ncs«eU <c^slts cystca) If the 
r ne a alkol ne there may be ulceral ons covered w tb 
rustatonsof calaum salts fncmstelc sbtis) 
tnte liit al ej$UUs or Honner s ulcer is a ebron c 
I flan miLon wh ch occurs in ll e « oh le port on of the 
itTvt v/fff l,Vr acJ awa'wbrar t i 

to a less extent the mucosa The n^olved areas are 
srlerot c and nelasl c an I > hen the bb 1 ler s dis 
I n leil the mu osa cracks and bleeds The les on ap- 
I>ears os a locaF zea h •perem c area w Ih striated d bled 
cap Hares entering it an I tie center occuped by one 
nr more m n te uloerat ons 

Sjmptoms — Ctstitis generally speaking 
IS 1 symptom and not n diseise Its presence 
IS e\idenccd by painful frequent urination 
pyuria “ind occnsiomllv localized pun and 
hematuria These symptoms vary according 
to the seyenty of the infectious renclion in 
the bladder and not 'iccordmg to the dun 
tion of the disease 

Acute cystitis is of sudden onset ivith fre 
quent and painful urination The disturbance 
may yary from mild burning on aoiding as 
sociated with exaggerated day and night fre 


quenej to a condition of violent pain and 
spasm with marked urgency and frequency 
There may be seyere terminal bladder spasm 
and hematuria Pus is constantly present in 
the urine Except in interstitial cystitis 
there is no suprapubic pain and all the dis 
comfort is referred to the neck of the hlad 
dcr urethra perineum or glans ptnis 

Chrome cystitis is usually a secondary 
lesion and the symptoms arc those of a les 
sened capacity of the bladder and increased 
irritabililv of the sphincters ISoctuna iir 
gency and dysuria therefore raav be mild or 
seyere The infections which occur yvhen 
there IS acid urine yvith the exception of 
tuberculosis are relati\cly mild symptom 
atically yvh Ic alkaline cystitis is usually 
most painful and irritating 

incrusted ulceration of the bladder is due 
to a urea splitting organism which produce 
intense cystitis yvith ulcerations of the mu 
cosa of the bladder These areas are coy ere 1 
yyilh calcareous mcruslations which caiist 
marked frequency and spasmodic pain TI e 
urine is turbid and ammoniacal and contains 
lime salt gnt 

Interstitial cystitis llunncrs ulcer oc 
curs m the xertex and lateral walls of the 
bladder Tlic elastic yvall is replaced by <car 
tissue in localized areas and the capacity of 
the bladder is greatly reduced Suprapubic 
pam marked urgency at times amountin'’ 
to incontinence and hematuria on oyerd 
tentioD arc the cardinal subjectne symp 
toms The urine is usuallv clear and sterili. 
7Xv) £w.U TOAnw cofvc ivlnod with 

rare pus cells 

Diagnosis — Cystilis is su'ipecled by tl 
history of frequency and dystina and ton 
firmed by the finding of pus in the urine No 
diagnosis is complete unless the character 
and source of the infection are determined 
unless the complicating or additional lc« on< 
are located and unless evidence is obtainel 
as to yyhether one or both kidneys arc m 
fecled Frequent and painful urination siid 
denjy complicating pre-existing urethritis in 
dicalcs that infection has extended to the 
posterior urethra and trigone In acute pre- 
litis bladder symptoms indicate involve 
ment of the mucosa of the bladder If fever 
exists with bladder symptoms either a com 
plicating renal or prostatic infection is as 
sumed 
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Pjuna ind positne bactcrni growth from 
the urine confirm the dint.nosis The presence 
or ab ence of residual urmc in either sex 
should alwajs be established The reaction 
of urine and stained smears of the sediment 
help m the identification of the bacteria 
which should later be confirmed bj ciilture 
Pronounced bladder sjmptoms with little 
} us and no bacteria «ugccst cither inltrsti 
Inl c^stltls or tulcrculosis 

CvstoscopN must be used when it is ncces 
sa^^ to examine the kidnejs and ureters and 
to differentiate the chffcrent tjpes of c>stitis 
the presence of dnerticuh stones tumor 
pro latic obstruction and other complicating 
lesions 

Treatment — Relief of cjstilis depends on 
adequate treatment of the causalne disease 
Tins may require a complete sur\cj of the 
urinarj tract and allied organs Palhatne 
treatment in acute cjstitis consists of rest m 
bed forced fluids alkalmization of the urine 
and scdati\cs Some mixture of codeine and 
hsosejamus scraes best Urinary antiseptics 
are not usually helpful in acute cases be 
cause of the dilution of the urine and alkali 
nization Local treatment is nrcly needed 
unless there is residual urine In the latter 
case interval catheterization or an indvrcll 
ing catheter may be used witli «oolhing an 
tiseplic irrigations or instillations 

The treatment and special methods of 
diagnosis for chronic cystitis arc the same 
as for renal infections and have been de 
scribed fully Local medication maj be used 
to allaj symptoms and hasten cure Irriga 
tions and instillations of soothing or slimu 
laling solutions are not in vogue as previ 
ouslv but are occasionalh effective Qironic 
ulcers and localized inflammations of tlie 
bladder wall maj be treated b> cjstoscopic 
fulguration or topical application of solu 
lions of silver nitrate 

IIYDnONEPimOSIS 

Iljdroiiephrosis is the term applied to a 
pathologic condition rcsultm{, from mechani 
cal interference with the outflow of urine 
frpin the kidnev It is characterized by dis 
tcntioii of the renal pelvis and cahees and 
retention of urine and may cvcnluallv lead 
to alrophj of the renal parcnchvma de 
slruction of function and conversion of the 
hidnc^ into a fibrous sac One or both kid 


nevs ma> be involved When unilateral it i» 
usually the result of an obstructive Usion 
above the point of entrance of the ureter 
into the bladder when bilateral it mav be 
due to obstruction of both ureters hut more 
often It is the re&ull of mechanical obstruc 
tion at the outlet of tin bladder The urine 
retained in the hvdrontphrotic sic may be 
sterile or infected 

Etiology — -1 ObstrucUic Icnons (con 
genital or acquired inlcrmiltciit or conlinu 
ous complete or incomplete) 

Kidney stones aberrant vesseU or bands 
everting pressure on the upper ureter or 
pelvis tumors or ptosis of the kidney will 
kinking at or near the iircteropelvic June 
tion 

Ureter stones strictures kinks md tu 
mors pressure from without bv new growths 
inflammation or a pregnant uterus ligatures 
accidentally applied in ptlvic surgerv 
liladder stones tumors and obstructive 
prostatic lesions at the outlet 
Urethra congenital valves acquired stric- 
tures and stenosis of the cvtcrnal meatus 
2 Paralytic lesions (faultv innervation) 
injury to the spine (fracture) or m tumor of 
the spinal cord etc lesions of the cord 
tabes dorsalis mvclilis svriiigomjelia or 
spina bifid i or htc changes associated with 
pernicious anemia 

S Overgroiiih o/ tissue is the cause some 
tunes assigned to ureteral dilatation (mcgalo 
ureter)- for which no obstructive or paralvtic 
cause can be demonstrated (stippo'^ed anal 
ogy to Hirschsprung s disease or mcgacolon) 

I’alholoi;) — Tl e renal pelvis is d lated n varj ng 
legire (U e normal a I It iiel % has a cnpneily of about 
10 cc) and tie jaren Ijnn s normnl or progrev 
s vely compressed 1 j tl e Imrk pressure The I laUl on 
may nvolvc o Ir I alt of lie J^nlne f there arc fno 
ureters or a s nple enl * mav be nl Irueted In earlj 
cases sectons s! o flvtlcieil pai Ita and a th nner 
meilullary rone and tl e lubulvni are I talnl a I si nrt 
cned In advance 1 cises nnlv a th n snoot) wall-d 
■UTily « tl fhrtius sept ims rema ns Tl e th n rema n 
ng cortex presents hvporlroply of lie renal cells and 
rIo enl will narked sclen s of tie vewN Tie 
s» mav vary from tl I of a normnl k Incy to a 
rvstike sl«n ril ng 1 alf the nlxlom nal cavity 

Symptoms — rhesi mplonis an extremely 
variable There mav be none unless the 
Iivtlroncphrosis is complicalcil by infection 
or the formation of a stone Pam pyniria 
and hematuria arc usual svinptoms Occa 
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«ionalI\ a luraor is felt m tlie loin or upper 
abdomen Pam ma\ be felt m the lumbar 
region and back or it ma\ bt referred to the 
abdomen mth accompaming \a^uo ‘i\mp 
toms of nausea \omiling and disturbed di 
geslion It IS usualU of a dull aching char 
acler but when sudden added retention oc 
curs It may become «liarp severe and 
colick\ 

Pu« in the urine mav be the only finding 
or an associated c\stitis with freqiienc\ 
d\suria and hematuria ma\ calf for a stud\ 
uliich maj <hoH that an infected hrdro 
nephrosis is the pnmara factor 

It should be emphasized that complete 
absence of both urlnar^ s\ mploms and signs 
does not rule out the possibilit\ of hidro 
nephrosis and this condition should be borne 
in mind in the differentiation of all \ague 
abdominal complaints of chronic or recurrent 
nature 

Diagnosis — Unfortunately eien t large 
h\droncphrosis is difficult to palpate accu 
rately Wieu palpable the mass i» that of 
a smooth elastic tumor usualJN felt in the 
lorn bv bimanual pressure and i> not hard 
or nodular as m tumor or cyst of the kid 
nca The diagnosis must be confirmed ba 
ureteral catheterization retrograde pyelog 
raphy or excretion urographv 

IMicn the ureteral catheter is passed into 
the h\ dronephrolic «ac there is a rapid flow 
of thin limpid urine and aspiration with a 
sjTinge shows the amount of retention Tlie 
excretion of dye is diminished m an amount 
corresponding to the extent of renal dcsiriic 
tion The roentgenograms demonstrate the 
outline of the dilated pelMs and calicos and 
gne an indication of the etiological factors 

Treatment — ^The method of treatment 
depends on the cau ati\e factor and the ex 
lent of destruction of renal li sue The rc 
mo^ al of obstrucln c lesions of the bladder 
and urethra ma\ rehc% e renal dilatation from 
these sources (urethral mcatotoma progres 
sne dilation of a urethral sincture caslo- 
scopic cautm destruction of s ah es elcclnc 
re^celion of prosialic ti®«ue or pro<talcc 
tom\) It Ls ad\isab!c to di«co\er ob true 
ti\c lesions in the ureter or kidne\ before 
ad%anc<.d renal destruction has occmrcil In 
well advanced hydronephrosis if the other 
kidne\ is inadequate or if the dilatation is 
bilateral treatment must consist of such 


measures as cvstoscopic dilation of a sine 
ture removal of a stone nephropeiv or a 
plastic operation on Uic kidncv or ureter If 
one kidnev is irreparabh damaged and the 
other maintains its normal function ncpli 
rectomj should be performed Occasionally 
yxhen one half of a kidney is hy droncplirotic 
as in ob truction of a major calix henn 
nephrectomy may lx earned out The latter 
procedure mav nho be indicated yylicn there 
IS hydronephrosi'. in half of a double kidney 

PERINEPIIRITIC ABSCESS 

Perincphntic ab cess implies an infection 
outside the capsule of the kidney (para 
nephritis) yyith rtsultanl necrosis of Ihi 
perirenal fat and frank suppuration in the 
renal fossa 

Eliolog^v — ^The perirenal space i« infeclei! 
through the blood supply y\hich is mdepen 
dent of that of the kidnev proper or b\ 
extension of infection from the kl(^nc^ :tsclf 
or by contiguity from adjacent lruclurc« 
The primary organiMii i* usually the slapln 
lococcus althouch the colon bacillus tnav be 
a secondary invader The primary focus is 
most commonly a cutaneous infection such 
as a furuncle carbuncle cellulitis or paro* 
nv cilia Respiratory foci and infections in 
the mouth al o contribute but in lesser de 
groc to perirenal infection Chronic cortieal 
abscess carbuncle of the kidney proneph 
rosis and contiguous inlra abdominal sup 
puralions constitute the locally direct causes 

Pathology — The perirenal fat become 
cdeiuatoiis thickened and infiltrated Mi 
nulc areas of suppuration coalesce to form 
larger areas of liquefaction and cycntuaHy 
the entire renal fossa mav be filleil with piii 

Symptoms — -The constitutional manifts 
tations of permipbntic ab ci«s an. much 
like those of infections m the renal cortex 
The onset !•> insidious and suggests “gnppc 
or rcspiratorv infection without localizin'* 
signs Fever intermittent and chills and 
sweats may be frequent but local ".ymptoms 
are commonly not pronounced until the sup 
puration is marked Lcukocrtosis i hi2! 
and the urinary findings are normal unlyi 
the infection breaks through to connect with 
the urinary tubules Mith the patient Iv'og 
on his face or sifting a definite fullness nny 
be noticed in the Join of the affeclcil 'i c 
Mhen the condition i® well advance*! I e 
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mass m the loin is fixed and diffuse m out 
line ^^hcn the nb«cess is confined to the 
kidnes the mnss mu be moxible and more 
easili oulhntd Pam is ijsudli hmitcd to 
tlu co'^to^trlcbnl reL.ion OccasionalK the 
ibscc s develops \cr^ rapidls producing 
siptic sjmploms «lnch necessitate immcdi 
all incision and drainage In such a case 
tiicri IS bulging in the loin and retroptrilo 
iiei! extension downward producing dislcn 
lion and p ircsis of the intcstinis There is 
often edema of the oicrhing tissues 
Diagnosis — In the carh slngts the diag 
no IS IS not cas\ and must be am\ cd at nfli r 
siiffitiint Ijidc has elapsed so that other «tp 
tic tondilions can be canfulh excluded 
One nn\ often suspect penncphritic abscess 
from the hislor\ and a ague plusical findings 
but nn\ be unable to ilceidc definilelj until 
some loedizmg signs ippear Tlic historv of 
prior iiifielions and the intermittent and 
>at,uo coiir e of fe\cr inalnise and backache 
assocjatul «jtJi marked leukocstosjs wJicn 
supplementcil b\ localized leiulcrncss in the 
Join suggest perirenal suppiintion In the 
tarh stages the urine ma\ be norma! and 
signs of infection mas gradunlK desclop or 
tile analysis mat be normal throughout 
liretcral cnlhctcnzation and renal function 
tests help little or not at all The roentgono 
gnphic findings are most helpful Seo/ioiw 
IS the most important sign the cur^alu^e 
being iwaa from fheinsolved sidearid prob 
ahlv resulting from contraction of the spinal 
muscles near the suppuration OWifrrafiOK 
0 } the indrgmal outluie oj ike j*3ons mviclc 
Is also im{>ortanl and mas appear carh Of 
course anv enlargement of the kidiiej ma\ 
produce, this such as that due to a neo 
plasm cjst and liMlrlmcphrosis but ns a 
rule Ihe clinic il picture is different Uben 
great liquefaction oeciirs tbe entire shadow 
of the kidne\ and the outline of tbe psoas 
mu'elt art obscureil be a homogeneous den 
'■itj on the affected side Upward displace 
ilitiit of the draplirigni distortion of the 
Ureteral outline and anterior displacement 
of the colon dso nia\ be cMcUnt 
Treatment — Incision through an ap 
proach in the costoecrtebral region must 
inmte free retroperitoneal dramauc and 
complete eeacualion of the abscessed areas 
In rare mstanees it is necessars to expose 
the kiditie <0 as to dram the localized 


pockets or to inspect the cortex of an ih 
^cess or carbuncle In the mam a rapid curt 
without complications is the result 

TUnLKCULOSIS or KlDNEt URPTEU 
AND DL\«DEU 

Tuberculosis of tJie iiriiiau Irtcl begins 
111 the kiilnca but is alw ijs a sttoiidarA 
lesion caused bj the deposition of tubercle 
bacilli from the blood stream The rcspira 
lor\ sastem is most frcqueiitU the original 
focus "^odes m the liiliim giMUg off iiacifli 
which enter tlie blood slrcim through the 
hmphnlic duct Slediistinal cir\ical and 
mesenteric noeles art therefore tJic common 
original foci Modern eeielcuce contro%orls 
the old thcors that a lienlthe kidnes ma\ 
filler tubercle bacilli into the urim from the 
blood stream A lesion is always present m 
the kulncv when bacteria art lescaled in tin 
iinnc excreted b\ that kidnes II i> possible 
that renal tuberculosis is frequentU a hi 
lateral condition in its inception hut tint 
one kidnc\ resists Die infection while the 
other succumb' resulting m the more com 
nion clinical condition of unilatcril disease 
Tuberculosis is one of tbe most destructive 
of renal lesions The kidney is ineobcd m 
about 10 per cent of all patients d\mg of 
tuberculosis and m 1 per cent of all autopsies 

EhoJogj —Surgical tuberculosis of the 
kidnee is predommantl> a umhleral condi 
tion Clinically il is bilateral ui about 5ft 
per cent of the cases while aiitopsa shows 
iiilnlcrnl infection m 50 per cent It is prob 
able that if careful serial sections were made 
in this latter group a hmli percentage of 
small healed lesions would be found The 
disease is most common in earl> adult lifi 
lelwecn the ages of eighteen and forl% but 
mas occur at anj ai,e Usiiallj no prtdispos 
inc cause can be determined but it is prob 
able that trauma and stasis pfav a part a^ 
m other infections of the urinar\ tract 

\salrcids staled tubcrciilo«is of the kill 
ncs i» a secondary process but the prtmar\ 
lesion IS not esidtiit in some 75 per cent of 
the patients sun chnicalh Genital Ic ions 
in iIh male are associated in from 50 lt> I (1 
per cent of co'cs 

Pathology — e ies on b« gins as a lubtwrle iti U r 

al coFlrt or p>ram is Tie n I at |ulholoe> is li nl 
of a coll fl on of roun t an 1 e surrenn^wt bv 

a I area of fbros s \s the con 1 1 on pfosresses, ca on 
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tion and format on an 1 ln^ason of the pehns 

ureter and Lla I ler are noted The d sease spreads 
througl out tl e kidney via ll e intertubular hmph^tics 
and multiple no lutes and ciseous ca> ties may orcupr 
renal t ssue or nia> dot It e surface of the k lne\ or 
ureter It the cavities coalesce tl e k dnea maj become 
a mere shell Ulceral on an 1 thickening of the ureter 
may obstruct the k dney and result in pyonephrosis 
Occas onallv the elescenl of tl e process is balled by 
coraplele tuberculous occlus on of the ureter a cond 
t on termed autonepl reclom\ If the les ons ore less 
destrucliae a small contracted k dnej ma\ result and 
in tl is event there is fibrotc replacement of tie cortex 
with fatt\ infiltrat on Caleifraton maa occur in the 
caseated areas The ureter is secon lanlv infected from 
tie kidnev and ulceral on thicken ng of the nails 
tortuositv and sir cturc formal on occur Inaolvemenl 
of t! e bladder occurs very earb at first a superficial 
invas on of the rnuco a membrane later extend ng to 
the submucous la\ers The process often begins about 
the correspon 1 ng ureteral or flee as a red lened eilema 
to is area later small tubercles mav co\er th s repon 
Tl ese caseate and ulcerate and as fibrosis occurs the 
ureter retracts the onfice rema n ng patulous (golf 
1 ole appearance) Large submucous areas of the wall 
of the bladder become fibrotc and contraclioo of the 
bladder with marked dm nut on of capaatv results 

Symptoms — The earliest tml most per 
sistent sjmplom of rcntl tuberculosis is fre 
qtiencj of urmition An assoented pohuria 
causes this frequeno to be decidedh more 
mnoMog at night As ulcerations appear 
and the ^eslcal wall is m^aded the fre 
quene\ is 'iccompanied b\ pain which at 
first IS termunl but hter becomes contmu 
ous Utinalion becomes more and mote fre 
quent ns the capacitv of the bladder di 
mini«hcs Occ-isionnlh the bladder becomes 
<50 contracted that incontinence ensues 
Hematuria either microscopic or gros^ is 
eiident from the start and occasionaJJr a 
profuse hemorrliape from the kidnej is an 
initial samptom Renal pain is rarelj found 
as an early s\mptom and max m fact nc\er 
(leaelop There is often an aching sensation 
felt deeply in the loin and aggravated b\ 
cvtrtion or jolting Renal colic can occur 
from the passage of blood or inspissated pus 
casts There miv be tenderness over the re 
gion of the kidnev on deep palpation first 
percussion of the back mav elicit local pain 
and occasionalh an enlarged kidnev is out 
lined The general svmploms mav be fever 
night sweats loss of weight and digestive 
disturbances 

Diagnosis — ^Tuberculosis should be sus 
pected m anv voung or middle aged person 
who complains of nocturia and progressive 


frequency of urination Unless hematuria oc 
curs the urine is clear and acid and usuallv 
contains no ordinarj p\ogcnic bacteria Lalt 
in the disease secondarj infection mav oc 
cur but is not common Tlic diagnosis is 
determined bj the finding of tubercle bnciili 
in the urine and bj localization of their 
source by cystoscopic evamimtion and ure- 
teral catheterization Urine must be oblaincil 
so that the smegma bacillus which is al«o 
acid fast does not contaminate the urine 
Careful external cleansing in the male and 
catheterization in the female will obviate 
this difficulty The lesions in the bladder as 
seen at cvstoscopy are usually suggestive 
and examination of the urine from either 
kidney will show the presence of infection 
and the functional excretion of dye If the 
bacilli arc not easilv identified m smears 
from the urine li mav be ncccssarv to cid 
ture the urine on special media or to inject 
It into a guinea pig as a culture medium 
Urcleropyelographv mav show dilatation 
tortuositv and stricture of the ureter and 
moth like filling defects m the outline of 
the renal calices Tlie isolation of the or 
ganisms is often tedious and difficult even 
after one feels sure that luberculoiis exists 
The functional condition of the unaffected 
kidnev must be carefiillv sludiwl In the dif 
fcrentiation such local causes of vesical irri 
lalion as proslattc infection stone stricture 
and gonorrhea are easilv recognizable and 
these usuallv respond to local treatment 
whereas tuberculosis docs not The greatest 
difficulty in diagnosis is encountered m cases 
of chrtaijc Jon grade pveJocy stitis of pvo 
genic ongin and in interstitial cvstiti*^ a per 
sistent disease associated with a contracted 
bladder and sterile urine 
Treatment -~-A patient with hihttral 
renal tuberculosis must be treated as in 
severe advanced pulmonary tiibcrcii!osi>< In 
these cases the prognosis as to cure i usii 
ally hopeless although the patients mav liv e 
miserabh for n number of years iMiilc early 
spontaneous healing may occur such a re- 
sult IS practically never seen if the svmp 
toms are severe enough to bring liie palienl 
to a doctor Removal of the affcctev! kidnev 
(nephrcctomv ) in unilateral ca'es is fo 
lowed bv a clinical cure m from CO to 
per cent of cases depending on the exten 
of the disease and the environment for con 
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Miesccncc Tht ^me mcdinl and luptcmc 
cnrc tint accorded all titbircnloiis paticnls 
should I)C follow cit m cases of tubtreufosis 
of tliL urmar\ tract In some instances it is 
well to rtnio\e the tirtlcr is well as llie kid 
nc> on the affcctid suit Tuberculosis of the 
bladder mas persist after nephrtclonia and 
j riscnls a serious problem The judicious 
ii«e of lubercuhn prefer ibl\ gi\en inlra 
dtrmalK setm- helpful as a pa lopiratisc 
procedure 

Tunncuiosis of nir fpididamis 

Tuljcrc lr>Mi of lie rj I { m s n frwjucnl Imon 
b I fiwnt of ll r l -^1 * IS rare \n \ nsrltleJ 

fOfilro m> ronl nurs as to whrU cr tl e onp al p luUl 
i'kus » in rff rpi/u^mw or in </r pnvsrafe nntfetn 
mat \ cic ^ nee comb netl ks ns f ll esc »ln cturrt 

0 ally occur il » n* all i npi < 1 Ic to lie * re in 
«1 cl rcan ll c I Iwrn I s \ n>rrss ion me enj Gen 
Ul t licrculos s as renal s alwnss secon Ian to I ber 
sliss el wlere in the l«n«h ctliCT lie t Wrtle 
lianll ml tl e ep 1 Ivn s t) roupl tlic lloixl etmm 
or nlcllrr lie ! po t occurs «co larj to « pro- 
ex I nj! 0 e in ibe prostate a 1 sen nnl Te« cles is of 
aealeu c i nportance llnlb routes are imlnbfe Tfe 
!»>fal reil I sense ptoecss usnilv lap ns in tie plobus 
tn lur as a irmre or less pa nles* I ar 1 nfxlule s b eh 
CTiLirpes era! allv a 1 s nronipaned l>) no<l Hr 
IieadHe ihrhenni; of IL >aa leferms In lie in 
lolent slow |es ns llere is pral al in ol emeni of 
lie ent re (| J I m s f linncil b nodular carat on 
allercnfc lo lie aemtal ak n nnl m ll pie lurulenl 
« n a format on Rareli ac te t il ml is cp 1 I m tis 
oeeuw n! cl is 1 ITeilt to 1 fl rent ate from ponorrhea 
or n n »|icc f mfrct on T1 e ent re ep d I m s t ecomea 
neutr! snntl n an I tenler scntal re<lne5s nnl I flam 
matory 1 1 Irocele fln 1 ma cbk.«c a 1 fl se cnlnrpe- 
Jticnl Tl CSC acute rcactjofis usually s bs le e III rest 
*n 1 pallatse IrentTnent The process then resenllcs 
the iti re cl ron c one 

Tie riTcrr t al lapioss incl do* all conltois 
ah cl cause scrotal enlarjte cent Fret pcrnl \t treat 
rnetil nclid-s nllentnn lo careful Ijpiene rest lelo- 
llernp pn lualol injrri ons of old luberciln intm 
lermall ami proper 1 elarv measures ®urffical exos on 
of tic ep 1 l>n IS and a port on of tie tos Icfcroiw 
« tf presersat 0 of tic tests sloiff be Hoc onir 
after ll e acute react has s ibs lc»l an 1 tl e peneral 
rcsislancc of tl e pit enl 1 as been incr a-seil Gen lal 

1 berc los s necompnn es renal an 1 ves cal Ics ons in 
from “0 to SO per cent of coses 

VNTERIOR URCrnRITIS IN THE MALE 

The term urethnfii indicnli^ infection of 
the urcthrnl mucous memfinne and its asso 
emted crtpls and glands The term anterior 
UTcthnUi designates the condition in which 
the iinoKcd area extends onlv to the tn 
angular ligament (external sphincter) lea\ 


ing the nicml ranous and prostatic portions 
unaffected 

Tfie anterior urethra most commonh be 
comes infected from outside the bodt i e 
through the external meatus The gonococ 
tits trichomonas and colon bacjDus are Ihc 
tistinl manders and are most frequentlj in 
Iroduccd during the sexual act 

Second irj infection of the urethra occurs 
hv contiguits from ntljacent upper genital 
or tinnan structures or In contamination of 
infected urine Ptclitis ctstilis and pros 
tatitis are the common contributing sources 
Colon bacillii streptococcus staplnloroc 
CHS tnd more rarth the pnfuniocoecu> are 
the exciting organisms Tubcrtiilo is of the 
mafe urelhri is rare hut occur> occasionalb 
stcomlara to cxlensnt genital and renal 
infection 

I relhnljs IS said to be spieife if caused 
lit tht gonococcus and non specific if due to 
other organisms Intraurcthral chancre (pn 
niar\ Itsion of svphiliN) is not lo be con«i 1 
irtd as a urcllintis m the strict sense 

III general tlic causative factor of lire 
thritis IS (1) bacterial (9) chcmicil or (‘J) 
Irutmalic Chcmicil and traumatic causes 
constitute mcrch nthhtionaf pnmarv rcac 
lions in t!ic urethral mucosa which lower 
tlevilahlv of the tissues and allow bacterial 
urethritis to suptrvtm Thus the injection 
of caustic-, and the effects of external or m 
Itriial injiirv pave the wav for bacterial 
growth walhm the urethra and should not 
1 1 dcscril rd as stparatc tvpes of uretl rilis 

The urological aspect of the diagnosis and 
treatment of urethritis is to be found m 
texts on genitouruiarv diseases and onlv the 
surgical complications which maj arise m 
the course of the various tvpes of infection 
will he considered here 

Complications of Anterior Urethritis — 
Balanitis phimosis hmpl angitis peniire 
Ihnlis permrctl ml abscess inguinal adcni 
ll and urethral fistula are the most common 
roinplications and an e secondariK to gonor 
rheal infection in greater frequency than 
from noil specific infection 

Balanitis is a diffuse inflammatorv rcac 
lion m the prcputnl skin with siuJJmg 
ctlcma and redness due to Ivmphalic ob 
slruction The diagnosis is self evident and 
treatment con isls m frequent cleansing of 
the parts proIonr,ed application of hot 
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moist compresses to promote 'ibsorplion ind 
proper attention to the urethral inrcction 
VII patients with balanitis should be care 
fulh examined m order to di'coxcr the pos 
sibilit\ of an undcrhang chancre as the con 
coaled cause rather than the obvious ure- 
thritis If the swelling docs not subside 
promplh and if there is anj e\idcnce of 
necrosis or doughing of the skm the contli 
tion is more probabh due to an anaerobic 
infection caused by the spirillum this con 
dition being called erosiie and gangrenous 
balanitis Continuous diligent application of 
peroxide potassium permanganate or other 
oxidizing anli'^eptics must be employed to 
prcienl cxtensue destruction Surgical in 
cision is rarelv if cier indicated in balanitis 
Phimosis designates localized swelling 
tightness and irretraclabilita of the terminal 
preputial skm This results in retention of 
urethral discharge and secretion and max 
excite balanitis and Ivniphangilis Hot ap 
pi cations cleansing irrigations and repeated 
attempts to loosen and retract the foreskin 
should be tried but if thej are not qutekh 
successful the fore«km should be meued 
o^cr Uic dorsum of the penis This dorsal 
sUt IS made with infiltration anesthesia and 
a few sutures of silk or catgut arc used to 
approximate the cutaneous surfaces Cir 
ciimcision if indicated should be done at a 
later date when the acute mflammalorv re 
action has subsided 

Lymphangitis is characterized b\ hard 
cord like infiltrations m the dorsal and 
lateral skin of the penis due to niOamed 
and obstructed Ijanphatics which maj ap 
pear as red lines somctmies reaching 1 cm 
in diameter Hot fomentations medicaf 
diathermic heat and rest of the parts usu 
all> result in «oftcning and impro%cd drain 
age m from three to fix e dax s These areas 
should nexer be incised surgicaJIx unless 
secondarj infection occurs 

Inguinal adenitis results from regional in 
fcclion and max be found with or xrithoiit 
secondary balaniti-^ phimosis or Ixmphan 
gitis The nodes m one or both groins be- 
come enlarged and tender Rest and induced 
heat combined with proper local treatment 
usually result in prompt subsidence of the 
adenitis In some cases howex er the glands 
break down become fluctuant and require 
surgical incision and maintenance of proper 


drainage until healing has occurred Adcnec 
tomx 1 not advisable unless repeated sup 
puration> of a low grade character pcr«i I 
for some times 

Penurethntis evidences it«elf b\ the ap 
pearance of localized nodular infiltrations 
along the ventral aspect of the penis Thii 
condition is due to localized retained infee 
tion m a pcriiirtlliral gland Hot applica 
tions of induced heat b\ medical diathermx 
result in absorption urethral drainage or 
the formation of a localized penurethral ob 
sce^s This condition appears as n rounded 
fluctuant ball or mass on the floor of the 
urethra Inci ion and drainage without cii 
termg the urethra itself is idvisable This 
localized area then either heals and becomes 
obliterated by fibrous tissue or the muco al 
elements grow down from the urethra to the 
skin and form a urethral fistula This latter 
condition max prove most troublesome m 
that there is leakage of urine and irnlalion 
and also that the fistulous tract offers an 
ideal area for persistent harboring of gono- 
cocci Tlie fistulous tract maj be closed bx 
repeated cauterization witli solution of sil 
xcr nitrate or other caustics Coagulation of 
Uic tract bx the actual cauterx or bj a wire 
electrode of high frequency current is often 
successful If these measures fad c-xcisioa of 
the tract and careful closure of the urethral 
floor and outer skm in separate laxers h 
indicated In rare instances when the urr 
thral defect is extensive it is adxJ«aUc to 
divert the urine hx perineal dniiiage or 
Suprapubic exstotomx for two or three 
weeks in order to permit the operative site 
to heal pcrmancnllv 

VrsCEVT J 0 Conor 

INJURIES TO THE KIDXEV 

ConlU'ions nipture and bullet wounds of 
the kidnev are of great importance Although 
the kidnex is fairlx well protected from 
trauma hx its location and raobiUtv injuries 
to it are more common than formcrlx roamh 
because of the increasing frcqiiencx of aut<’ 
mobile accidents Athletic sports also con 
tribute their share of renal injuries 

The mechanics involved m contusion *111 
rupture of the human kidncx are best dem 
onstrated bv experimental studies In * ^ 
writers experiments it was found iinpo ^ 
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(o rupture the fibrous cap<;ifie of n tlog s 
kulnev b> striking its surface Mith a blunt 
instrument although various degrees of m 
iur\ could be inflicted on the cortex de 
pending on the force used Ihe injuries pro 
duced varied from liglil subcapsulnr himor 
rhage to compklc pulpefaclioii of the trau 
malircd iKirtion of the cortev 
Pathologrj — ^^hen the fibrous capsule is 
opened following mjnrv brisk bleediiift al 
wajs occurs nnd in the cast of severe in 
jurj 'erious hemorrhage is noted In cverv 
ta«c in which operation is performed earlv 
till Is readilv controlled b\ appljing thin 
particles of fat to the region of the bleeding 
points and repairing the wound bv the ikc 
of plain ribbon gut fixed m position 
means of straps made m the fibrous capsule 
\fteT actual piilpefaction of a portion of 
the renal cortex the tisvic does not «eeni to 
break down ami produce an nbveess unlc«s 
the fibrous capsule rcnnin'i intact In the 
latter event the continued htniorrliagt and 
the influence of cxtravasalccl urine from the 
ruptured and macerated cortex result in the 
ultimate rupture of the fibrous cap ule 
oiring to Its thgcstion by the ferment'* re 
leased under it nnd abscc s form ilton This 
usually occurs some tune after the mjurj 
which in itself mav not have been consid 
cred severe 

Svmploms — Pam at the site of injurv is 
the most prominent svmptoni of trauma of 
the kidncj This is usinli> accorapamed bj 
macroscopic blood m the urine and if the 
bleeding is severe there will be Ihi cardinal 
sipUs of gross hemorrhage rapid pulse air 
hunger pale worried facies and a cold 
clammv skin Swelling mav be noted on the 
affected side and tenderness is alwavs pres 
ent Absence of blood in the urine doe> not 
rule out injurj to the kulnev for this mav 
be due to severance of the ureter or its com 
plete blockage bv a blood clot 
Prognosis — The prognosis is favorable if 
operation is performed earlv in severe le- 
gions If hematuria persists for more than 
Iwtntv four hours the kidncv slioiild be 
explored nnd drainage instituted 
Symptomatic Treatment — ^Thc pain ac 
companjing even slight traumatism of llie 
kidnev Is insiiallv such that a strong *cda 
tne such as 1 grain of codeine or ^ gram 
of morphine is indicated The patient «liou!d 


he immcdiateh Iio pilalizcel and the general 
condition carefullv observed for increasing 
evidence of shock and hemorrhage 
Indiintions for Operative Treatment — 
Experience with evpenmtnlil rupture of the 
kidnev leads to the lulicf that mans case*, of 
renal injurv arc fatal btcau^c the surgeon 
docs not operate soon enough If shock i> 
great the patient should be prepared bv the 
giving of stimulation m the form of hoi cof 
fee enemas adrenalin cardiac stimulants 
and blood transfusion and relieved of pam 
bj bidatiVLS Exploration iindir spiml anes 
lliesta should be carried out at the rarlust 
safe moment If the injurv has not lit in 
grave at the outset but hemaluni eon 



Fig 6- 0— Cowipletsd repur of a rnplurc of 11 e kid 
nrv el o irin-* ll e dm q in the pd\ is of kidnev and fat 
inscriisl ml lie rupture] bteefhng port on of lie 
cortex Pressutv sufTcienl lo produce ! emnsUuis u es 
etted bj the nbhon gut • 

tinues for longer than twentv four hours 
the kidiiej should be explored Even if there 
IS no hematuria but the jiaticnt becomes 
lethargic nnd tendernc's or swelling or both 
persist m the lorn an cxploratorj operation 
IS advisable tMien in doubt, alwajs operate 
Principles, of Operative Treatment — 
The kidnev is expo cd in the Usual manner 
and I olnlcd from surrounding structures 
(In cases of serious renal dam ige (he fil) 
rolls capsule will be elcvafcil b> the under 
Iving hematoma and the damage lo the 
undcriving renal cortex can be both seen 
and fell) The capsule is opened blood clots 
art siiongeil awav nnd isolatol wedges of 
•Lovdey «?oulh XI J 
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cortex are remo\ecl Bleeding points are con 
trolled bj appljing pieces of fat under pres 
sure \\hile plain ribbon gut is fixed m posi 
tion about the kidney by means of straps 
made in the fibrous capsule The ribbon gut 
IS then tied with sufficient pressure to con 
trol the bleeding A rubber drainage tube is 
passed into the renal pehis before the ends 
of the ribbon gut are tied Penrose drams 
art placetl around the kidnej to take care 
of the fluids that collect there, and the 
wound IS closed m lajers in the usual 
manner 
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INJURIES OF URETER AND BEAD- 
DER; FOREIGN BODIES AND 
ULCERS or THE BLADDER 
WOUNDS or THE URETER 
'Wounds ot the ureter, tvitb Ibc exception 
of those incidental to surgical procedures 
are extremelx rare in cixil practice E\cn in 
militarx practice thex axe rclativcK rare in 
comparison to wounds of other intra abdom 
inal organs This is readih explained since 
thej are well protected bx their deep loca 
tion and moderate mobilitj 

A few cases lave been reported in which tic ureter 
has been perforated by instruments introduced through 
the cysloscopc and there are one or two cases on record 
in which an impacted calculus has sloughed through 
the ureter wall with resulting extravasation and ab- 
scess formation It has been fairb clearir demonstrated 
that it IS impossible to apply enough pressure through 
the cjsloscope to perforate a normal healthy ureter 
with an onhmrv calhrfcr This however tfoes not 
apply in the case of the d seased ureter Mela) instro 
ments such as <liLilors forceps stone extractors etc 
may and occasionalK do perforate the normal ureter 


Tins IS obviously a cogent argument against lleir m 
disennunate use Tlie great majority of ureteral wounds 
occur ID tl e course of surg cal pmceilurcs parliruhrlv 
operations deep in the pebis i olattv al lomiiinl pan 
lijsterectoni) or xapnal hjstcreclomy "Manj gyne- 
cologists when about to un Icrlake what promises to 
be a difilcult I vsterectomy a I ipt the yerv wise pm 
cedure of passing catheters into each unter before 
operation These sene as a viiliial Ic gut !e to t! e Io<a 
tion of the ureter in dc-cp pelvic operations and natur 
atU lessen the 1 kel hood of injury Tl cse accidents 
occur rather commoi Ij ilnubtlcss much more frcrtuciillv 
(1 an wnui 1 appear from tl e literature since mam cases 
are never reported In fact it is quite possible to m 
rl ide 01 e ureter in a ligature ynll no oI y ous untoward 
effect other tl an a moderate amount of pnm or ds 
comfort rcferrerl to tie corresponrng loin and Ihu 
symptom would be masked by lie jsiin! postoprrat ve 
iLscomfort incidental to any major surgical procial ire 
In such an event if the ki Ino M not infecteil tl ere 
would be a temporarj hjdroncphitxis folio red bv 
atrophy of the kidnev Tlie remainiii„ ki 1ne> coiill 
I ike over the ei tire renal function at d the |«at cnl 
might go on to an apparent smooth rccoverj with a 
(lead ki Inev on one si le and 1 ve out 1 er normal 
I fe expertancy totally ignorant of the fact that an 
accident liad oecuned 

Acculfnf^l npcntixc tniima to llic ureter 
mislil consist of complete ligation of oiu or 
both ureters needle puncture xvilh ptrlint 
inclusion of tbe ureter caliber in tlic liji 
lure cuts or tears of xirjing degrees in the 
ureter walls nud fimlh the ureter might 
be cnlireK cut across There is still another 
lx pc of CISC which should perhaps he in 
eluded m this group and that is the oeci 
sionni case of penuretene fibrosis with re 
Milting occlusion of the pehic ureter follow 
ing the use of ndmm in the treatment of 

X'\XX\W<5XWX Vlxt XXtNXX Xi\S7X 

Sxmptoms — Operative wounds of the 
ureter, except when the ureter is entircb 
cut across nre often not rccognired it the 
lime of accident Complete section is usinllx 
but not nlwxxs recognized al once Coni 
plele ligxtion of both ureters xvould of course 
be followed bx complete anuria together 
with pain and a sense of fullness in both 
loins In cases m which the lumen of oik 
or the other or both ureters has been opened 
and the flow of urine not blocked by a h?® 
ture there would be the usual symptoms of 
a deep pchic infection xarjing in degree m 
inverse proportion to the amount of drain 
age instituted at the time of operation In 
cases with no drainage the infectne 
toms arc fulminating and «excrc du 
fexcr sweating prostration nau«ea, xomi 
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ing and other c% idcnces of acute peritonitis 
appear, in fact, .all the svmptoms of an ex 
tensne mtrapcnloiual and extrapcritoneal 
extra! asation of urine Since most of these 
accidents occur in the course of a panhxs- 
tcrectomj, Mhere acKquate drainage, umi 
alh \agmal is alwais pro!ided the 
sMnploms of infection arc aerj mild and 
transjtor! in character and niai pass un- 
noticed In these eases there will be from 
the beginning a constant seepage of imnt 
mostK from the lagtria occasional^ nlso 
through the abdominal Mound This condi 
tion is often not recognized until a period 
of dajs or eien necks has clap'^cil following 
the operation The constant \ iginal dis 
charge ni u .at first be attributed to serous 
discharge and later to a mild degree of 
mconlmcnce 

Dnagnosis. — ^Tlic diagnosis should be road 
il> made if the possibilits of surgical acci- 
dent is borne in mind In cases of urinan 
leakage from the i agina, it is of course 
nectssara to differentiate between wounds 
of the ureter and wounds of the bladder 

This IS reaililv arrotnplnhfd liy Ihe following simple 
procedure lie patient is pboed in the liltiotomy 
position a Tagtnal speculum iiiserte<1 and the vugins 
s{ionged dr\, n soft niliber cnllieler is (hni passed 
inio lie bladler winch is then disteii led nitk some 
eolorct fluid such as a solution of metlivlcne Hue If 
tile blue fluid is notCi! escaping into the \ igma it of 
course proves U at then; is a rent in the hbdter vtall 
Convtrscl> if no blue appears in tl e va^ma sod mine 
doc« appear it is fair to assume diet the h'sion is in 
one or the other ureter In all cis-cs it will be neces 
route a careitn’rvsrtJsoop c cxannnaOon penlaps" 
nlso a roMilcetiogrnphic sIik 1> for the purpose of de» 
Urn inmg which ureter is in>oheil On the normal side 
a cnUieter will pass easilv to lie renal pelvis whereas 
on the insoivcd side it will be blocked a short ihstanre 
froaj lie Madder Jf there is am doubt a large cstb 
cter may be jwssed a sl rirl distance into the suspectcil 
Slip anl <kiMljn met ted A roentgenogram wifl slow 
ill ojaqiie fluid irrcgiibrly diffused in the siimiurol 
itil. area. 

Treatment — If a wound in the urtlcr i- 
rtcogmml nt the time of operition ^n^I the 
organ i> not cnlirelj cut acro's u mn\ be 
closed in part with 'i a era fine plain gut 
suture care being I ikcn not to constrict 
the lumen and to proaidc adequate dram- 
oge This latter is of cour«c of aital iinpor 
tmee In fact drainage alone aaitlioul the 
suture ma\ be all that I** required Ureter 
wounds heal acr.a kinilla if given a chance 


Rhen the ureter is cut cnlirclv across and 
the accident is recognized at once, several 
methods of repair are povsible 

TTie proccilure of clioiet sloiiH be an effort to re- 
unite the cut ends nn 1 nxsiabish tic normal unimrj 
stream It is absolutely c^sei lial llial the nnasloroosis 
be made nithout tension If the ureter 1 as been dii idctl 
very close to the bladler wall it mij be lietler pratlicc 
to lie of! the dislnl end aid rcinijlant tit pros n al 
enl at a higficr ptunt in the bladler If the cut Ins 
lieen made higher up and it is inijmssiblc lo approxi 
niate tlie luo ends without undue Inisinn one mat 
resert lo anoUier expevhent the frasdid l» of which 
has been recentlv demonstrated on cap>’nnioiiUii am 
maU A large catheter is | asseil tl roii^h tin bit II r 
and diatal jiorlinn of ureter thin pjilol into inaimal 
|<usilion to tile renol ptlvu the cut ends are and ored 
III this posdon wath a fen sutures InosrU pK 'ol TI c 
lalheler ts Lft in situ for several ilavs In the eapen 
mental nninufs a new tubular slrn Inn hied with 
tpiUiehum has regenerate*! Mnnv optralors liave lied 
hoth ends and simplv droppe 1 them in tic wo ml If 
the correspond nff kidoey is not infrrled an! lie rc- 
inmnmg kidnev is sound it is rcasnnat !e in expect a 
smooth 'ecovery Adequate drsinape is if vital im 
portance lo all cases and one must be prepared to per 
form nephrectomy loter if occasion arues 

In cn«es in which the accitKnt is not ric 
ognized until nfter optntion tin tondition 
genernlU bccomct 'ipparent imnutlnlch 
Occlusion of one ureter usualla requires no 
(reatmentother linn watchful anitiiig Com 
picte occlusion of both ureters naturalK re 
quires prompt action 

One mav reopen the abvinraeii an 1 carry out a de- 
healioD This lowevcr is often very difCeuIt on 1 is 
attended !n profound shock It is much safer and 
better lo iHfforni bilateral iiepl roslomy or pviiislomy 
W.la'.lnav* j»iu5vll«u> flflao Jllia etd Jwir of Alin iirelecs 
anil be nstorcil sponUnrouslv after a iH-riful of sevirnl 
weeks fnifowinjr wfmh the fvciostomy CsUilx «dJ 
heal An open woiin 1 of lie ureter wlich <lra ns into 
tlie vapna diou! I n I U* attarkei! siirpcallv in 1 1 a 
penoil of several weeks has elaiseil fcillowinx tie origi- 
nal opcralion If the ureter is n»iii| I Iclv cut arrtxs 
the proximal ends sho d 1 l»c esp<w sf tl r iich nn etlra 
pentoieal inns on and reimplniite.1 in lie Miller 
Lntervf woun fs oerasinnalJv leaf sponfanemteh 7fe- 
coverv may bi hastened if a call cter cin Iw pivsctl 
beyond tie I sions nn i left in «itii fir several davs 
TJos prot-cdure inav lie rejiealr,! from time to time 
If any or all of tl esc ii ell rxh fill the iinnarv leaks t 
can ^navi lie iromillv eiirc«l bv ncihreilomy if the 
functionil inlrpnlv of llie remn ning kidnev is normal 

^SOUNDS or TiiL ni*i\i)Drn 

The bhtitlor imv lx occtdi iifnll.v wotinthvl 
in the course of operative proculurc-i on 
neighlKirnig organs such ns ibiloniiinl or 
anginal hvstcrcctomv or phslic optmlions 
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m tlic vigina Tl e bladder is occasionnllj 
found as a part of an inguinal or femoral 
hernn and has at times been wounded at 
optrition Other than operatne trauma the 
bladder maj be the seat of penetrating 
wounds such as from a stab or a bullet 
Afoie frequently however it results from a 
crushiiig injury often associated with frae 
ture of the pelvic girdle A sea ere abdom 
inal contusion may result m a ruptured 
bladder particularlv if the organ is dis 
tended at tlje time of the accident The 
wound may be extraperitonea! or intrapcr 
iloncal or both 

Symptoms — Shock of varying degree is 
always present particularly in casts due to 
crushing accidents As the patient rallies 
from shock attention will be directed to the 
bladder by bloody urine pain and tender 
ness over the bladder varying degrees of 
frequency tenesmus and strangurv or a 
coraplcle inability to \oid In extrapento 
ncal rupture these symptoms arc followed 
very soon by all the signs of urinaiv c\ 
travasation and sepsis In cases in which 
the rupture is directed into the peritoneal 
cavity there may be a tcmporirv lull in the 
symptoms that is soon followed however 
by all the signs of intense and fulminating 
diffuse peritonitis and recurrence of pro 
found shock 

Diagnosis — In am case of crudimg m 
jury or severe contusion of the pelvic region 
particularly if associated with any disturb 
aucc m the act of urnulion rupture of the 
bladder slioiild be strongly suspected If the 
patient is unable to void and catheteiiza 
tion is indicated this should be carried out 
under verv strict aseptic precautions and 
the surgeon si ould be prepared to perform 
i suprapubic drainage at once if indicated 
The writer does not approve of cystoscopy 
m these cases An intravenous urogram mav 
assist m establishing the dlagno^l3 If there 
IS any doubt an exploratory operation is 
tkarly indicated 

Treatment — The treatment may be 
summed up m the one word — drainaffe This 
should be prompt and adequate If the rent 
is intraperitoneal it should be closed the 
peritoneal cavity freclv drained with drams 
deep m the pelvis the bladder drained cx 
trapentoneally and the patient placed m the 
Fowler position If the tear is extrapento 


ncal the bladder and the perivesical irca 
should be very freelv drained The penvcsi 
cal area requiring dr image will usually havi 
been com erted into more or less of a clistini t 
cavity by the cxtrivasated urine 

roItCIGN BODIES IN THE BLADDER 

AH manner of foreign bodies have been 
reported from time to lime is liavin^' been 
found m the bladder splinters of bone from 
a fractured pelvis bits of suture inatcrid or 
gauze drains broken ends of catheters or 
drainage lubes wax tajiers small lead pen 
cits (the two latter often introduced by the 
patient for purposes of masturbation) etc 
The diagnosis is established bv the history 
(not alwavs casv to obtain) the symptom 
of frequent and painful unii ition plus cv sto 
scopic and roentgenographic studies In tlu 
great inajontv of cases it an early diagnosis 
IS made the foreign body can rculily be re 
moved bv cvsloscopic mampiilalion If al 
lowed to remain for any length of time a 
foreign boiK becomes covered by a deposit 
of uninry salts it grows m size by accretion 
and It requires removal by means of supra 
pubic cystotomy In other words it become 
for all practical purposes a vesical calculus 


VESICAL CALCULI 

Calculus of the bl iddcr one of the mo t 
ancient and venerable of all surgical dis 
eases Stones have been found m the blal 
ders of Egvplian mummies TI e subject lias 
been discussed by all surgical writers begin 
nmg with the earliest periods recorded m 
history 


Eiiolocy —The mosl coinmonty arceple t It ■orv of 
un try I it as s s U at ll ere i a dulurlanoc m Itr 
collo I conlcnt of t! e unne as a result of 1 cl l! r 
cryslaLs ate thrown out of solutnn A lef icnfv of 
V tan n \ n ll e J et nj pears lo I ave so no effect in 
rcd«e nR tl e nctessarv <-ollo I content of the ur e 
For a full an 1 complete tl scuss on of Ihcse pi uses of 
lie pioblen lit rtvder is referrcl to Jolys 
o I Stone There are two ol! er factors w! ct der td 
pred sposc to tl e format on of slone in any part of 
the « r nary tract part cularly in the bind Irr nfecl on 
on I ob Irucl on to ll e norn al current or flow of > nne 
Vescol calculi are note*! far more frequently n mnJ'* 
tl an m femles owing to the fact ihnt ohslrud on al 
the neck of the bln Idcr in the urctlirs U noted mO 
more commonly in the mile Alanj calcul are form '< 
or pnally m ll c k dney from ' 1 ence ll ey are pas 
w Ih aceon panjing col e to ll e L!i idcr * 

of Uese slo es are vo led sponlan'otsly d “'’T. 
any ohsUucl oi lo the flo v of uni e from the blntw 
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(hp^ rematn atifl (ficrense hi size hv aecreJtftn TTws 
l\pc of stone usually lias a nucleus of calcium oTalate 
or uric nciil w illi outer Inj ers of calcium phosphate and 
carbonate The inajonlj of vesical rnlcuh consist ea- 
tireU of carbonates and phosphates and are formed 
origiiiallv in the hfadder, usunify in the presence of 
obslroction or infection or hoth Anv forc'iRn body in- 
troduced or left m the bhddtr 1 j\ accident will >n time 
Ikkohh. emniskd with a htjer r>f urinary salts and will 
become a calculus 

Symptoms. — ^Tlic outst.-vtidiiig ’ijinplom 
of calculus of tlie lilatltfer is frequency of 
urination, worse hj day and wlicn the pa- 
tient is iiiovini; about. TJits js in rather sharp 
contrast with urinarj frotpicncy iit cases of 
renal or vc^ical tuhcrtulosis. wlueli is worse 
at night. Urination is frequently iKiinfiil, 
and often there is a ftndtiic.t for the stream 
to start and slop sctcral times during the 
act Bloody urine is often noted, occasion-sllt 
m the form of a gross hematuria with blood 
iiilimatcii inKtvl with the urine more fro 



lig 651— Multiple AcMcal r ilciih .iImj sliowmE 
urilhrograni and I irge prostate Tin calculi were re- 
inoxftl liA suprapubic cjstolomy, followeil later by 
suprapubic proslaleclomy. 


qnently in the form of a terminal hemaliiri.a. 
Microscopic examination almost invanablj 
shows rid blqod cells, together with pus in 
t.tr.Mng amounts 

Diagnosis. — The diagnosis is strongly 
'suggisted by tlic M'ry cliamcteristic symp- 
toms. Occasionally the grate of a c.ilciilus 
may be fell wiien a calJieler is pas«ctl into 


the bladder. Vtry large calculi may occ.n- 
slonnlly be palpated via the recttim or 
sagm.a.raicly even ‘'upraptibicaKy. The diag- 
nosis should always be confirmed by ejsto- 
scopic investigation, which is rcatlily am! 
easily accomplislicd. Large and pcrlmp' 
exen small calculi will show’ in rointgcno- 



Fir 6.5'i — ^Ihc lihidder is Mimscd and is rcadilj 
rrcoRnisfit by its hrfTf scins and dccussatirijr miiselc 
(ib< rs The periloncnl fold Is being stopped back 


grams (I'lg. C51), It is to be noted liow- 
cver. tliat a negative roentgenogram docs 
not cNcItide (he presence of vcsu-al calculi 
This may bo accounted for by the low den 
sily of the calculi or their situation bclimd 
the pubic bones so as to obscure llic pirliiri 
Treatment. — ^Stones whicli arc not loo 
largo m loo numerous may’ be reino\id 
Iransurcthrally by’ moans of crushing and 
e\.icuation with tlie Bigelow esacuator 
Multiple stones or single slones c’cccctling 
an inch in diameter shnidil be removed b\ 
suprapubic cystotomy Crushing or btliol.i- 
p.t\y, until recently, w.is alw.tys done with 
A Bigcloss fithotnte In the hands of an ex- 
pert it is a very safe and rdialdc insirii* 
ment. and many operators even today still 
employ it as a matter of preference. Mo'l 
iirologisls. lioncscr. at the present time pre 
fer to crush Uie stone under direct sision 
w>ing one of the many cystoscopic lillio- 
iriUfe in common use. Uhichcxer inslruinml 
j-» u»al. sacral or lr.ins«acral novocain pro- 
vides the ideal anostlictic. The writer fids 
that ail the'« patients should be hospitalized 
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for a few tHvs One should proceed method 
jcallv and paticnlh with repealed erii«!hing 
and wadimg unld )t is assumed that c^c^^ 
^cstlge of calculus has been removed This 
shouhl be confirmed bv cvsloscopic in>pec 
tion ^Miile sin dl parlick'. mav be evacuated 
spontaneouslv their contiiiuod presence maj 
provide the nucleus for a recurrence 
All large and multiple calculi are Iwst re 
moved bv mcuis of supripiibic cvstolomv 
This IS casilv carried out under loeal or field 
block anesthesia The hhddcr is irrigated 
and distcndeal vvilli some blind solution 
such as 2 per cent boracic acid a J inch 
mullinc incision just above the svmphvsis 
i> earned through the various lavers of the 
abdominal wall down to the bladder which 
IS tasilv recognized bv the large veins and 
decussating muscle fdicrs the peritoneal fold 
IS stripped back and the bladder opened 
and evacuated through a small incision near 
Its summit This inci ion mav Klcr be cn 
larged if the sire of the <lonc demands it 
The stone is removed and the blaildcr care 
fullv investigated bv touch and «iglit for nnv 
complication such as tumor ihvcrticulum 
obstruction of the neck etc If there is an 
obstruction at the neck of the bladder such 
as an enlarfccmcnt of the prostate it is well 
to correct this at a later date otherwise 
calculi are apt to re form If the bladder has 
not been gro«slv infected and the ^c^IcaI 
wound has not been too badiv traumatized 
bv the removal of a verv large calculus 
primarj union maj be attempted bv closing 
the wound tightlv with interrupted chromic 
sutures In this event an indwelling catheter 
should be left in the urethra and a cigarcl 
drain in the space of Rclzius If successful 
this of course shortens the period of con 
valescence Ilovvever m the great majorilj 
of eases it IS wi^cr to leave a rubber lube 
in the bladder for drainage This mav be 
removed at the end of a week following 
which the sinu« will heal promptly provided 
there i» no obstruction to urination 

ULCER OF THE RLADDER 
Vesical ulcers are ratlur frcquentlv noted 
as an expression of other forms of under 
hang pathologj such as severe forms of 
cvstitis vesical tuberculosis sloughing car 
emoma etc These are best considered un 
dcr their respective headings 


The two types of ulcer most frequently 
noted as separate and distinct pathologic 
entities are radium burns and the 'o-called 
elusive ulcer first described bv ilunner 

Rndtum Burns — Radium burns occur not 
infrequenth following the use of large dosc> 
of radium for v csical neoplasm or cv en small 
does m verj susceptible persons The 
svmptoms arc frcqiiencj d^suria and occa 
sional hematuria 

Diagnosis — It is obviously of vital im 
portance to dificrcntialc between a radium 
burn and extension or persistence of a 
sloughing carcinoma >cl it is often an ex 
trcmciv dilTlciiIt diagnosis to make In both 
instances the evsto copic picture mav be 
that of a dirtv grij sloughing shchtlv 
elevated area Biopav specimens obtained 
vvitli a cvslo«(X)pic rongeur forceps mav be 
helpful If the specimen obtnmeil dehmtelv 
shows carcinoma the diagnosis is of course 
established However a negative finding 
docs not defimtcK exclude carcinoma If 
there IS am doubt it is well to withhold 
the further use of radium and keep tlic pa 
licnl under careful cvsloscopic observation 
for a few months The apjitarancc of a ra 
dium burn will remain about the same 
whereas a neoplasm will show a gradual ex 
tension and growth 

Treatment — There is no specific treat 
ment The condition is verv obstinate and 
mav persist for months or jears In thi 
meantime the bladder should be kept as 
clean ns possible bv friqutnt lavage with 
some bland solution This is done m part 
for the purpose of relieving the svmplonis 
and m part to prevent the formation of 
calculi resulting from the precipitation of 
urinarv 'alls on the ulcer base Cjsfo«copv 
should be performed at fnirlv frequent in 
tcrvals in order to dclermuic the. pro'^ress of 
the ease and the presence of complications 
such as calculi or recurrence of the neoplasm 
Occasionallv it mav be neccisarv to perform 
a suprijiubic cvstolomv for the purpose of 
putting the bladder at rest and obtainin" 
iai^e biopsv specimens in doubtful eases 
On the whole thev are cxtremclv obstinate 
and difficult cases to handle 

Elusive Ulcer— Elusive ulcer which was 
first described b\ Ilunner is a verj definite 
pathologic and clinical entitv ANhilc » s 
exact nature has not be<*n demonstrate ' 
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IS gencrallj supposed to be n mctnslitic 
streptococcus iinn«ion of the submucosi of 
the bladder A\ith resulting round cell infil 
iMtion and fibro'us liile there max be onK 
a serj tins area of supcrficnl ulccntron 
this Mill often be surrounded bj nn exten 
sue mdurition and marked thickening of 
the entire \esjcal Mall These areas ma> be 
single or multiple The ulcers Mill often heal 
o\cr teinporarilj onlj to break out in an 
other place The aasl ma]orit\ of these Ic 
s ons occur in Momen 

byrnpioms — Tin. simptoms consist of 
marked frequcnc\ both b\ da\ and bj night 
and se\cre pain referred to the stipripubic 
area and urethra marketlh increased b\ 
c\en slight distention of the bladder The 
patient Jna} for one reason or another 
(drugs) sleep soundir For a few hours and 
be awakened hj aerj seaeropain m I nch will 
le parth rclje\ed In urination D\«urn js 
not ordinnnlv a s\mptom On the conlrarj 
\oidmg often gives «ome relief 

Diagnosis — It is not aUxaes ease to make 
the diagnosis ^^hen seen cx sloscopicallj the 
ulcer appears as a tin\ red spot surrounded 
hx an area of congestion with dilated xes 
tl> Bv careful ob«crxation rigiditx and lack 
of pliabilitj of the xcsical xxall Mill be noted 
These findings maj be olnerxcd at the first 
ei 'towopic cximin'itioii OUon honcicr 
the condition is inisstd at the first cxamina 
tion onlx tobcrtxededlaler hence the term 
elusive ulcer Repeated cxsloscopic examina 
tion maj show the Itsion at one lime m a 
certain area and at a later examination it 
mnj be healid and a similar lesion notesl in 
another part of the bladder The urine is 
iisiialli crxstal clear max shoxv no abnormal 
elements under the microscope and max be 
sterile to ordimrx cultural methods IIom 
exer repeated careful cxamnnlions will usu 
allv show a few red blood cell** and careful 
cnllurts max reveal a «hort clmtn streplo 
coccus 

Treatment — ^This disease is cxtrcmclx ob 
stinntc and max be wliollx intractable to 
anj form of treatment One should Iiiml 
earcfiillj for possible remolt foci of inftclion 
and remoxt them The writer Ins seen one 
case apparentlx cured follonmg tJjc rrmoxal 
of an iTificted tooth ami tonsils ‘^horl chain 
streptococci xxerc dtmonslraled lu tin. unne 
and also m tin tooth and lotisiN rcmoxetl 


Santnl oil administered intcrnallj occasion 
allj affords some slight measure of relief 
Tht xxntcr has m i fexv casts oblainiHl \cr\ 
definite results from the inlnxtnoiis. use of 
ncoarsphemminc lemponrx relief some 
times lasting for xxttks or months xxill oc- 
casionallx follow forcible dilation of tlit blad 
dcr or hght fuJguratioJi of the ulcer under 
anesthesia prcfcrablx spinal Ilunncr lias 
noleel that these rases are frequeiillv associ 
ated xxith bilateral ureteral slnctunb and 
that relief is often afforded b\ dilation of the 
strictures \\ide rt«ttlion of the ulcer bear 
ing area alxxaxs affords rilief for a tune 
llowextr this operation xvhich is one of 
considtnble magnitude is rirelx if exer jus 
lifitil since recurrence almost inxarnblx oc 
curs In a few of the most severe and obsti 
nale cases wliieh have resisted all oilier 
forms of treatment if the patient s general 
condition warrants iijch a forrouhl )t pro 
udure one max consider total cxsteclomx 
with transplantation of the ureters into the 
bon cl 

Iherc is a groat Icmjitiition m all of these 
cases to resort to tlie use of opiates but the 
greatest care should be cxerciMil since the 
piticnl XV ill require incrcasinglx larger doses 
and a Inbil is qincklv formed 
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DIVERTICULA OF THE URINAR’i 
BLADDER 

Two txpes of out pouching of the blad 
dor occur snccidex and diter/icidn diffiring 
not onlx in sire but in clinic iJ '■isnificance 
Sireiile-H are prismt in exorx case of high 
gride ob truction of the lower jiorlion of the 
urimrx irael arc smaller Ilian the tip of llu 
adult finger (1 cm in dcpili) and reeeilc 
when the obstnicling agtnl is removed 
Diverticula arc lir^cr in < 1 ^ and often re 
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quire surgical treatment Vesical di\erti 
culum IS almost exclusnely a disense of 
males It is occasionally encountered in bovs 
and \oung men but nearly all of the cases 
occur m men over 40 years predominantly 
after 00 years, the age when obstruction is 
common 

A dnerticulum of the bladder like all her 
mas or di\ erticula m other organs occurs as 
a result of increased intraMsccral tension or 
of weakness of the wall or both In nearly 


and adhesions anchor the ‘^ac firmly to the 
surrounding tissues of the pelvis 
The fundamental defect m diverticula is 
the absence of muscle in the wall weakness 
of vesical muscle is an essential predisposing 
factor and what contractile elements remain 
are «o dispersed as to be functionally mef 
fective Since diverticula do not contract 
high grades of stasis often occur because of 
their presence leading to retention of cr\s 
ta!s, with stone formation or, when infected 



Pig 6jS — TKatraeiit of diverbculam of the bladder o The bladder haa bees opened and the diTerticuIuin is 
be Bff packed with gauze The shaded area represeata the extent of the d verliculum which eontaias a stooe- 
b exc Sion of the diverticulum from the outer surface of the bladder e closure of the bladder wall from the 
outs de 


every case vesical diverticulum occurs only 
as a result of urinary obstruction and thus 
IS a secondary lesion 

Surgical Pathology,^ — ^While vesical di 
V erticula may form in any part of the blad 
der, nearly all of them originate at the junc 
lion of the trigone and the detrusor, the 
classical site is lateral to the ureteral meatus, 
while occasionally the ureter itself opens 
into the vac It is usuallv bilaterally sym 
metrical A diverticulum often grows to a 
size considerablv larger than that of the 
bladder it'elf developing on its postero 
lateral aspect deep in the pehis occasionally 
it lodges and becomes irreducible in the sac 
of an inguinal hernia Very often the diver- 
ticulum IS looseh attached to the surround 
mg tissues so that it may be enucleated by 
blunt dissection less often pcruliv crticulitis 


to putrefaction of the urine 

Clinical Picture — The vesica! diverticula 
result in retention in the sac and therefore 
in the bladder -k diverticulum as such pro 
duces no symptoms, its effects are mani 
fesled m protracted cyslitla or m difficuUv 
in emptying the bladder It vhotild be 
peeled m any male with pyuria and vesical 
retention Most patients with vesical diver 
ticulum as a result of prostalic obstruction 
are found on rectal examination to have a 
prostate which is small or onh moilcratc v 
enlarged (median bar formation), the pros 
lalic hvpertrophy may be large but this is 
less usual 

Often the presence of a diverticulum i 
fir<t suspected after an unsucces fm 
latectomv, if suprapubic prostatcctomv « 
been done the incision will fail to c osc 
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tnnsurelhnl proslalCitonu \^^s performed 
the patient ma\ l>e tiinbic to unnile When 
1 di\crliciiliini is irreducible in in^^uinal 
htnin the patient must nmnualh compress 
tlic scrotum to iirinatt 
rutrcfaction of urine in n dntrticnliim is 
one of tile lliree causes of n iiauscalinglj 
foul smelling urine (the others being p\o 
nephrosis and i \csicoeolic fistuhi) 
Diagnosis — To he forcnnrneil is to be 
forearmed is never more true than m the 
trealineiit of obslniction due to pioslalic 
causes with reference to di\crticnhim The 
urologist must always ha\e diverticiihim in 
mind when stucljuig patients nilh prostatic 
obstruction if it should be overlooked the 
prostatcctomj is apt to he a failure It 
should also be thought of in the presence of 
pvuria with aesical retention in the male 
The diagnosis is made bj two methods 
cjstoscopj and the castogram Atcastoscopi 
a gajmg dark caaern is seen in the region 
of the ureter or lateral to it A ci/stogram is 
a roentgenogram taken after filling the blad 
dor with a contrast medium such as 5 per 
cent solution of diodrast or sodium iodide 
sodium iodide is an electrolyte is irritating 
and must be evacuated after the \ rav is 
taken A cjstogram taken with the patient 
in a lateral position is often of help in making 
i diagnosis The interpretation of osto 
grams is sometimes puzzling when the diver 
ticnlum IS large and one is faced witli the 
dilemma — which sac is bladder and which is 
diverticulum’ The problem is rasilv soheil 
by remembering that a diverticulum con 
taming no muscle must have a smooth out 
line contrariwise the b! vdder being ob 
structed is irregular m outline from saccules 
k furtlicr \ ray sign is the pnsence of lam 
mated urinary calculi in the bladder region 
with absence of stones in the bladder at evs 
to«topy they may well lie m a diverticulum 
Treatment — ^In a minontv of cases the 
diverticulum recedes spontaneously and 
spcctacularh v^hen lower iirinarv obstruc 
lion IS removed by open or transurethral 
prostatectomy "Most diverticula hotiever 
must be removed surgicallv \n uniquivocal 
indication for operation is the presence of 
residual urine after the obstruction has been 
removed although usuallv it is not wise to 
delay, the eveision to this point PracticalU 
It is best to excise a large diverticulum when 


drainage is not dependent proceeding at a 
subsequent operation v\ith suprapubic pros 
tatcclomv when the diverticulum is small 
transurethral proslalcclomv may well be 
done with divcrticulcctomy later if rcsidml 
mine persists Enlargement of the mouth of 
a diverticulum hv transurethral resection is 
not often followed by good results 
Techiiicalh a diverticulum is approached 
tlirough a iiiidline suprapubic incision after 
distciilioii of the bladder with fluid it is tin 
iiecessarv to open the peritoneal cavity The 
sac IS mobilized as much as possible extra 
vcsically before the bladder is opened Tlu 
orifice of the ibverticuhim is exposed ind 
the neck of the sac is then traii«telcd and 
closed with sutures of catgut the fundus of 
the sac is tlicn removed At times it is help 
fill to open the bladder and insert a {iu},ei 
Ml the divcrticuhrm to define its limits moia 
accurately also the sac mav be packctlwith 
}.au 2 t to make it more solid V soft rubber 
drain i> placed e\lravesically to avoid a 
burrowing abscess In the rare instances 
where a ureter opens mto the diycrticulum 
It must be reimplantvd in a new place m the 
bladder — the nreteroci/stoncoatomy of A1 
barran 

A small diverticulum mav be approached 
through the open bladder inverted by at 
tnching a forceps to the wall of the fundus 
of the sac amputated and sutured transvesi 
callv Operations on vesical diverticula givi 
gratifving results 
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CALCULI OF THE IaD^C^ AND UIIE 
TER, STRICTURES AND KINKS 
or THE URETER 
CALCULI 

CfdcuUia stone and graiel are the terms 
applied to deposits of cr\stalhnc substance 
in the upper urmarv Irtct Unnan cikiih 
arc of two mam types (l) those formed in 
alkaline urine {phospbnle and carbonate 
stones) and (2) those formc«I in acid urine 
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(uric acid urate c\stme and the rare xan 
thine stones) 

Stones maj form at an\ age but the ma 
jorit\ occur in patients under fortv \enrs of 
age The ^vT^te^ has seen a small collection 
of shot like calculi in the kidne\ of a three 
week old bab^ remo^ed at autops\ In an 
other case stones in the bladder left ureter 
and left kidne\ of an eighteen month old 
bov were removed bv operation The oldest 
patient suffering from renal calculi in the 
writers series was eightj sue jears old and 
the proportion of males to females was ap 
proximately 3 to 2 

Etiologj — ^Among the many etiological 
theories that ha\e been advanced for the 
formation of urinary calculus are colloid 
crystalloid imbalance stasis infection vita 
mm A deficiency disturbance of calcium 
phosphorus metabolism due to hvperpara 
thjToidism bereditj racial predisposition 
and climate Unnarv stone rarelv occurs in 
the absence of obstruction and infection 
In recent years mans cases of unnarv cal 
cull due to the administration of the sulfon 
amide drugs have been reported Such 
calculi occur much more readily m an acid 
than in an alkaline urine 

Pathology — A kidnev which harbors a 
calculus IS alwajs damaged thereby Slone 
causes obstruction and this results in dila 
tation of the pelvis and calices and addi 
tional opportunity for the growth of bac 
teria with the accompanving loxicitv which 
affects the patient gencrallv as well as lo 
callj Pea sized calculi that become wedged 
in the ureter cause more general as well as 
local disturbance than larger calculi which 
remain in the kidnev Calculous anuria is 
rare 'When it does occur it usuallv follows 
operation cvstoscopj or other traumatism 
and is often fatal 

Syniptomatolog> — Pam is usuallv the 
symptom which causes the patient to seek 
medical aid This maj be a dull ache in the 
affected loin but more often is colickv in 
nature The agonizing pain of acute renal 
colic can be controlled onlj bj morphine or 
one of its derivatives The discomfort at 
tendant on obstruction due to calculus in 
the upper unnarv tract depends on the loca 
tion of the stone and the degree of blockage 
Partial obstruction at the ureteropelvic junc 
tion will cause a more or less constant ache 


m the back between the crest of the ilium 
and the costovertebral angle If obstruction 
is complete there will be intense colic The 
patient ftcls as though his lorn were being 
compressed m a v ise If obstruction is low 
down m the right ureter the pain mav often 
be mistaken for irritation of Uie appendix 
Frequcntlv the pain radiates downward into 
the testicle or labium on the affected side 
\omtting occurs often in severe renal and 
ureteral colic Hematuna either microscopic 
or more often macroscopic occurs in almost 
cverv case of stone This is not constant and 
maj pass unnoticed for jenrs General <le 
btliti/ and even urcviia maj occur in long 
standing extensive cases of renal calculi 
These arc late manifestations howev er and 
some vcr\ large calculi mav exist for a long 
time without their appearance 
Diagnosis — Roentgenographv is of the 
greatest assistance in the diagnosis of stone 
in the upper unnarv tract Approvimatclv 
lo per cent of the calculi usuallv acid in 
typ® not show m a plainx raj Urographv 
the retrograde and intravenous method 
then becomes of paramount importance in 
making the diagnosis of calculus bj means of 
filling defects When these methods fad ills 
often useful lo pass a wax tipped cilhelcr 
If the lip becomes scratched the diagnosis 
may be positively made even if the presence 
of a calculus is not made out bv other nielh 
ods Exlraunnarv shadows mav often le 
confasing because of their proximitv lo the 
upper unnarv tract A pvelogram will ii«ii 
allv indicate the true location of the con 
fusing shadovw When the obstruction is on 
the right side high up in the ureter or al tin. 
ureteropelvic junction the symptoms mav 
be mistaken for those of cliolecvslitis and 
when low down on the right side for tlio c 
of appendicitis or in the female of oophori 
tis Urographv and careful examination of 
the unnarv specimens will clarify the sitiia 
tion in most instances 
Prognosis — ^The outlook for a patient 
suffering from renal or ureteral calculus is 
on the whole favorable "Mnnv stonts pa's 
unaidcti and the majoritv of the others wall 
pass with a little assistance on the j art of 
the urologist Calculi of the upper unnarv 
tract are looked on as being verv painful 
but rarely fatal The nature of the disconi 
fort IS such that it cannot be disngnrdcd 
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It drnc5 the pTtjeiil to seek medical aid such a cahbor that the stone will not meet 
carlj and induces him to undergo anj wth too much obstruction This is necom 
amount of ncccssar\ treatment to a\oid a plished b\ passing manj bougies beside one 
recurrence of the ‘:^mpto^lls another bj- means of the Dourmashkin bag 

Treatment —Sympfonmtic — Two prin or bj the wav bulb method of Hunnei The 
ciples arc involved in the successful treat author uses all of these methods on occasion 
meat of renal and urtlcral colic — sedatives but ordinanlv prefers the multiple bougies 
and heat The ngonj of a patient with renal One maj persist for weeks in an endeavor 
tolic causes such rigid contractions of the to have stones pass if the patient does not 
niu'culatiire of the. entire bodv and such have uni carablc uncontrollable pain for 
light constriction of the affected viscus that long paiods> of lime If fever and other evi 
the obstruction to the urmarv outflow is in dciiccs of lovic absorption develop or if the 
creased and the back pressure becomes more patient is intolerant to cysloscopic manipu 
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marked therefore morphine in ^ gram 
doses IS the drug of choice If the discom 
fort IS moderate codeine in 1 grain doses 
IS advisal le If sed itivcs are not imincdialelv 
available or are contraindicated great Icm 
porarv relief will be obtained bv putting the 
patient in a verv hot bath If the obstriic 
lion causes onlj backache a hot pad or hot 
water bottle applied to the affected loin will 
be comforting 

A^or Operaitte Treatment — Small calculi 
maj be induced to pass from the kidncj 
through the ureter bj dilating the ureter lo 


lation operative intervention maj be, iicc 
tssary 

DtssoluUon of Cflfcwfi Chemteal Means 
— ^Tlie wnttr has betn able lo dissolve ncwlj 
formctl phospbatic calculi (usiialh po«t 
operative recurrences) m some iiistnnccs b\ 
intans of the following solution 

VfaeiMum o* le on! Irous CJt Goi 

C Inc ac d 1 ^ 

Slcr 1^ d si Ilcil oter to mate 1 000 rc 

Ik> I the solut on 1 I our tl cn v-ool Bo 1 anotl cr 1 our 
and tl en cool Make p lo 1 000 cc w tli sterile fis 
lllel water 
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If 1 neplirostom\ tube is still u> plice 
tlirougli -ind through irrigation is cmplosed 
othir«isc the rtnal pehis is usualK im 
gated through a no 5 F catheter and 
drained through a no 8 or 9 P cath 
cter 

Oierative Treatment o/ Henal Calculi — 
Rcino\al of calculi from the renal ptlxis 
nia\ bt accompli htd b\ means of pj lotomy 
or nephrotomy if the stones are large or 
deepK dispo'jcd The operation of choice is 



Tg C5G — \ lvj.e *to e is be ns reino\r<l from t1« 
pelvis of ll c k Ine} ll ro a nep] rotnmv o d 1 1 
<Ae la cf pok t/e r l/f/na g i ske» 1 hern m pkee * 


tie following proctduri. <lc\ eloped b\ llu 
author b\ means of animal e-^penmenta 
f«?n 

An incision is made from the cosioacric 
bral angle downward and outward about " 
cm below the costal margin This is dc<p 
cned through the subcutaneous tissue sii 
pcrficial fascia muscular lavws and the deep 
f iscia care being taken not to excise ll e 
lower branches of the twelfth subcostal or 
the ilioinguinal or ibohspogastnc nerats 
The costovertebral fascia rnav be incised 
This will allow the twelfth nb to swing 
up making resection of a nb unnccessarv in 
mo t instances The incision into the kidnca 
i> usualh made in cither the upper or the 
lower pole preferablv on the lateral convex 
border Almost any stone can be removed 
llirough a polar incision and this tape of 
wound is more casih repaired than a cen 
tral cortical incision Ribbon gut is fixed tn 


positjoii bv being passed through Ihe fibrous 
capsule on the anterior and jioslcnor sur 
faces Vn incision is made mlo the cortex 
between the two capsular straps The cal 
cuius IS located and removed A drainage 
tube Is inserted through the wound into the 
pelvis V piece of fat is placed in the wound 
for hemostasis and the ends of the ribbon 
gut are tied over it with just enough pres 
sun to approximate the wound edge5 The 
kidnev IS replaced in its bed Penrose drains 
art placed down to the nephrostom\ and 
the wound is closed The nephroslomv tube 
IS held in place at the posterior angle of the 
wound bv a suture pi iid through the nb 
bon gut 

Resection of a dependent or constricted 
eahz IS «onictimcs indicated m order to prt 
a cnl rccurrencL following reinov al of a stone 
sincv such calicos arc cspcciallv favorable 
null for stone formation 



Fg 6 j 7— Tie r blx>n jrul is placed vnll tie knot 
t ed A 8\ fro ll e ound la II e k dnev \ sttuiII p err 
of fat s t uUererl on Uie surface of the >nci« on tkrou'l 
II e «»rlex of the ki Incy A lube is phcc 1 n iJ e pel s 
an I Txed in pos I on bv a catgut strand passed thrnud 
the edge of ll e nbbon gut * 


Ojeratiie Treatment of Ureteral Calcvh 
— \n mcision is made m the nipple line 
extending from a point just below the costal 
margin down to a point m front of the an 
tenor superior spine of the ilium If the c'tt 
cufiis IS in the fower end of (he ureter the 
infcnor portion of the incision is turned to 
ward the raidline acro«s the rectus mu th 
which with its sheath maj be divided part!' 
or enlirelj across This incision is deepemd 
through the superficial ficcn miivciiHr 
• Lowslev ^olb M J *’7 
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Ji\trs njif] <Uip nnd iJic peritoneum 

I? circfullv ‘separated from Uic «ik(.klnl will 
The hUcr and its contcnls an pulkd to 
^^'^^d Uic midliiip wtUi Inr^c rctnttors pro 
tcctcd b\ nhdomin d pads T he unltr is 
nknldud l>c«l ns jt crosses the btfurcilioii 
of the lime \cs«cls It IS isolated from the 
peritoneum to «hicli it cimps tiphlK m this 
art! nnd followed to the point at which 
the stone rests It is well to milk the cal 
culus lip to a point abo\e its resting place 
because there is alwass a constriction at the 
point of impiclion with a diialntion nho\c 
It The iircbr is incistd and the calciihis is 
grnspid with special forceps and remosed 
A flesible probe is ju«erlpfl into the imler 
to dilate it \ sinple catgut stitch pas«e<l 
Ibrongh the w ill of the ureter hut not into 
Its lumen closes the \i‘-cns The wound is 
closcal m laxirs with ample Penrose drams 
Catgut IS used for the muscular and fascial 
repair and tension sutures for the skin 
After three nr four da\s the drainage of 
urine through llu wouml slops and the 
drams mij be rcinosci! Dilation of the 
ureter after urclerotoms is ab«olutclj ncccs 
sari otheniise a stneluro mil doielop at 
the site of the incision because of llic i<o1n 
lion of the ureter and incision into it nil of 
iiliich H bathed in infected tiriuc There is 
no ngenej more potent in laMug down sear 
lisMio than infected urine hence the iiects 
siU for pnsiopemtise dilation 
I'reienhan of Ilccnrrcncp of Calruh — 
Prcioution of the recurrence of calculi is a 
most luiporlont part of Uie postoiieratnc 
care tnd maj be atcomplislied as follows 
1 1 vcri possible obstruction to the urin 
nr\ outflow should be climinaltil 

9 Infection sliould be tnated )>\ ureteral 
and renal pilvic irrigations of icriflaMue 
1 2000 or rnanol dextrose I’^OOO and bj 
internal inidicalioii m the form of niclhcna 
mine and acid sodium phosphate (m elnidtd 
doses of ()0 grams or more of the former 
dail\ and enough of the Utter to keep the 
unno acid) or one of tlic sulfonamide drugs 
(10 to 20 prams three times a dav nnd then 
less) Treatment with sulfonaniKles should 
not be conlimied mdcfinitch 

9 The reaction of the urine should l>e 
changed If acid calculi have been removed 
the urine should be kept sli„iitlv alkaline 
and vice versa lo this end alkaline ash 


dais and acid ash diets are utilized If the 
nikniine diet is not effective the patient 
should be given sodium bicarbonate or 
sodnsan bv month and urged lo lake alkaline 
waters a verv good domestic one being 
Kalak vvaler If acidification is desired 
sodium benzoate acid sodium phosphate or 
amiiioniuin chloride mn\ be found helpful 
m addition to the acid ash diet It is advis 
able to niiginent belli Uie acid ash and the 
alkaline ash diet with the administration 
of vilamm \ m the form of halner oil cap 
Sides caroti ne m oil etc 

STRICTUItr OF TIIF URCTFR 
Cliologj — StrictiJie of the ureter mav 
be tongenilal or acquired Congemlal stne 
lures art iisuallv ovaggerations of the nor 
mil anatomical points of narrowing m the 
ureter vvithoiit nifeetion Acquired strictures 
art caused bv infection eillicr within or out 
side the MH.US Ilunncr cl urns that melas 
lalic infection mnv originate m the tonsils 
and be deposited in the wall of the iireler 
rcstiUmg in narrowing Tlic liiberck bicilltis 
IS responsible for slriclnrc of the ureter in 
most cists of long standing Chronic irrita 
tion nnd tlie resulting inflammilorv reaction 
result m the laving down of flhrous tissue 
and the lumen of the ureter gradualb be 
comes otcliidctl Another soiirci of ureter il 
occlusion or senn occlusion is inflamnnlorN 
reaction around the ureter due to disease in 
a nughliormg structure nsuuII^ a Ivmph 
glami Tlie mtnmnral portion of the ureter 
IS often nirrowed as a result of chronre 
cj stills Stricture ina> follow iiriterotomv 
for stone The ureter in such an operation 
IS I olated ami incised dlowing il to be sur 
rounded for a considerable time bv infected 
urine and iiroducing an intense mfinmma 
lorx reaction 

Stricture of the ureter occurs frequentlj 
but it IS not so common ns some ciitliusnsts 
would have Us Iiehcve 

Symptoms — These varv in mtensitv 
from dight frtqiicncv of unmtion and did! 
backache to the most intense renal colic 

Diagnosis — Diagnosis is mule bv two 
methods The most useful m the author s 
Iiand^ IS the pvcloiirclcrogram accom 
plisbid bv injecting a non irritalmp non 
toxic opiquo substance sucli os neo iopa\ 
into the suspected side bv means of a nrc 
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Itral cntlieter and taking a roentgenognm 
preferablj 'nth the patient m an erect or 
semi erect posture Serial pjelogmms are 
c^pecIallJ u-jeful (The mtra' enoua iirognm 
IS also satisfactorj ) The other method eon 
s\sts of passing a catheter with a wax bulb 
into the ureter and observing the so-called 
ureteral liang when the bulb engages in 
the narrowed part of the ureter Confusion 
of stricture with stone in the ureter which 
nn\ give identical svmptoms is usualK 
avoided bv the fact that the stone is often 
demonstrable in a roentgenogram 

Prognosis — This depends largcK on the 
etiolo^a of the stricture A narrow mg cau«ed 
b\ the tubercle bacillus is best trcatctl b\ 
removing the kidnev above it provideel the 
other kidncv is competent On the whole 
the outlook for a patient suffering from 
slnclure of the ureter is favorable and the 
discomfort w ill often be reliev ed hv the mere 
passing of a no T F catheter for the pur 
pose of evamination 

Treatment — • Svmptomatic treatment 
consists of internal medication to relieve 
the burning urination which often occurs 
In a mild ease the patient ma\ be given 
the following everv four hours with great 
relief 

Tincture byoteveraus Sj 

Potass urn c trate 

1 1 >ae at 5»J 

Sio— j erery four lours in water 

In cases of severe pam in the back co 
dcine in or 1 grain closes mav be requireil 
and m severe renal colic morphine should 
be given hvpodermicallv Hot applications 
and verv hot baths often are comforting 

Cvsto«copic treatment is the most impor 
taut therapeutic measure in the care of a 
patient suffering from stricture Dilation of 
the narrowed duct is best accompli bed b\ 
passing bougies of increasing sizes Bougies 
nn\ also be passed simultaneously so that 
two or even three are utilized to enlarge the 
lumen to a diameter corresponding to that 
of a no 23 or 24 F catheter 

Operative measures are often important 
in the treatment of stricture Such proce 
durcs iisuallv are neccssarv at the urctero 
pelvic junction and consist in the removal 
of anv extraneous influences such as aber 
rant vcs-els or adhesive bands and various 


plastic operations The two that the writer 

has found most useful arc the Folcv 1 plaslv 
and ureteropveloneostomv (reimplantation 
of the ureter into the most dependent por 
tion of the pelvis after resection of the sine 
luted area) Prolonged nephrostomj drain 
age and ureteral splinting (si\ weeks) arc of 
prune importance in iirctcropelvic surgtrv 

KINKS OF THE URFTER 
Etiologv — lliere are two tail (» for 
kinks in the ureter The more common is 
iiephropioxt* The other less common is 



I B C>»3 — TI s pvelocrai i si o ts a k i k nn I slncl ire 
•?! the ngbl ureter wilJi sight h^dronepl rosis altove 
I The patent had bad tro major operat ons tor Ihe 
rebef of the aceompan ng right v df«l pan an! was 
about to havo nnoller one Elevaton of the k Inev 
bv means of a belt and dJal on of the ureter egecferl 
a cure 

hydroureter due to obstruction of long 
standing at the lower end of the ureter or 
even at the vesical outlet 

Pathologj — ^The ureter i* alwaw cn 
larged above the site of the kink and there 
IS usualh considerable narrowing of the 
iireltr at this point 

Sv mptoras —There is alwavs pain m the 
back on the affected side Occasionallv colic 
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nia\ be intense and there is usuafh ufinm 
frcqiieiic\ 

PrognosK — MTien the kmk is due lo 
nephroptosis proper treatment of thi# con 
dition W}]1 aJmost inaanabh bring relief 
unless there is also enteroplosis m a>hich 
case the outlook is not good Yhen thf con 
dition IS <sccondar 5 to loner ureteral or blad 
dcr neck obstruction ureteral dilatioP "dl 
usuallj pro^e satisfactory unless the ddata 
lion and elongation causing the kinking 
arc considerable or tlie loops are matted 
together 

iVealment.^ — Symptomatic Treatmtnt — 
Symptomatic treatment is ncco/nplishcd by 
\nnous means designed to restore the ptosed 
kidney to its normal position Mhen the 
kidney is in its proper place the urttcr yviU 
straighten out and the kink yvill be rclie'cd 
alloyrmg proper drainage The simplest 
method of accomplishing this is lo appl' a 
properly fitted belt stipplicd with a pad or 
pads for cscrting pressure on the loyrof polc 
of the kidnev and restoring it to its proper 
place This belt should be applied ynlh the 
patient Ring on the back and should be 
tightened from bcloyy upyyard At night tbc 
patient should sleep yyilh the foot of the 
bed elevated In seyerc colic the pain must 
Ic relieved by sedatnes 
CyHo^tcoptc Treatment —The stntftnres 
rc^uUlng from long'standing kinks of the 
ureter must bi dilaletl yyith bougies 
Oicraiiie Treatment — \cphropcx' or 

sc.'MUR up of the kulnes ys sometimes nec 
essary to rtduce nephroptosis This m*" be 
areornphshed by the authors nbbou put 
suspension method 

OsavALD S Loyysi^i 
Rfftoi^cfs 

llnlne R n no I Venn np J H The 
nf Hj ironephm js Due lo Ureleropehip Ot slr***^®** 
J Lrot oOl lOit 

Knll IS Tie Transplnntol ou of Fnt in 1 r°st*nc 
m I Ki lnc\ ^ur|!crj J \ ^1A flS^Sr lai"" 

Lrirsler O S *5ome rSeir Deyrfopnett* n 

TU rs ‘Joulh M J eriao wai Ten "Sears Ex 
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■iunck t\ P Jf antlotsxlle at P Jr C*l 
Resect on Report of Ch at n f ts|*rrtw <*1 
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TUMORS AND C^STS OP T1 
lODNE'i AND URETER 

Neyy growths of the kidney are fait 
common but ncycrtlitlos', of great u 
betausc tliey are \er\ deadly and b 
tbc onlv hope for improyemcnt m t 
suits of treatment lies in earh dm; 
^falignanl tumors of the kidney coi 
about 0 3 per cent of all urological 
and about the same percentage of all 
nanl tumors m adults Mlule maligna 
mors arc much rarer in children yet 
first decade the kidney furnishes c 
cyerv fiye and more than any other 
organ of the body 

Pnthtilogj — ^eoplQsmJt — Ihirr 
noM y — lly pernephroma (nephroma 
Witzs tumor angiosarcoma ciidotJu 
clear cell epithelioma perithclnl an^ 
coma) IS the commonest tumor of th 
ne> It IS usuallj called a hjpcrncp 
because it resembles microscopically tl 
lical tissue of the adrenal gland Ih 
no tltfinde proof hoyycyer that it 
from misplactd bits of adrenal tissue 
tumor may arise in onj part of the 
cortex n httk more frequently m the 
pole It IS enclosed by a capsule <o t 
docs not inyadt the renal tissue but j 
It aside and causes pressure absorpln 
does tend lo inynde the renal pehis 
mg small or large processes into it and 
limti filling il completely It may ah 
yadc the renal yein sending proccs c 
It yyhich maj extend to the \ona cn 
even the heart Some bclicye tin tun 
lie lumgn m its carh stages but it a 
ha-j pos ibilitics of malignancy In the 
the cut surface is opiqiie has a yell 
tint and is aantd by areas of necroM 
red or broyyn areas of liemorrhag* ar 
red s|>otR due lo blood fillwl evst® 
blood supply of the kidney i» mcrcasyyl 
the capsular ycsscR may be dilated ^ 
scopically the typical cills hnyc small 
nolle iiuchi and the cytoplasm i« gi 
distended by droplets of lipoid ma 
yvhich appears clear and does not stain 
ordinary stains Thc®e cells usually occ 
solid alytoh but Iht alycoli may 
lumens and Ihe e oflcn contam I Joni! 
arc sometimes distended into good 
yysts containing frc«li or old blood 
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PAPiti-Kn^ Ctrtareno\^\ — ^Thjs tumor \s 
also encipsulitcd but is clnrnctcrizcd b\ 
c\st like cavities iilletl b\ enormous mim 
bers of fine brincbmg papillae The c\sts 
never communicate with the pelvis The 
walls 'vnd papillae arc co\cml with one 
Kver of cuboidal epithelium 

Carcinoma am> ADENocAncisoMA — 
Some renal tumors arc made up of cells 
vrbicii Tre grouped id ah rob but do not 
have the clear iliattndtd cvtoplasra vrhich 
IS characteristic of hv pcrnepliroma The 
ilveoh mac or mav not have lumcn< if 
thev have the tumor i« called an adenocar 
cinoma There maj also be a failure of en 
capsulation with strands and cords of 
tumor cells invading the renal tissue Such 
tumors are often called carcinoma of the 
kidnev but this classiCcation is indistinct 
and there is much dispute among patholo 
gists as to what tumors should bo assigned 
to It 

In fact little is known about the his 
togcnesis of all these tumors and all three 
microscopic tvpes mav occasionallv be 
found tn a single tumor mass Tbev all 
have mans gross characteristics m common 
the most important of which is invasion 
of the icnal pelvis causing the fiUmg de- 
fects which are demonstrated bv means of 
pvelography 

Coslical tewal tumors usuaUv metaslasirc 
first to the lungs sometimes to the supn 
clavicular gland later to anv organ of the 
bodv The metasta«e« mav be quite unlike 
the prjmarv tumor histologicallv 

SvncoAiA — Sarcoma of the kidnev is rare 
It mav arise in the kidnev or in the neigh 
boring relropentoncal tissue There is no 
capsule and the renal tissue is frtciv in 
vadcal m all directions so lint there is no 
charactcri tic pelvic deformitv Other tis 
sues and organs al«o mav be mvadeil and 
bound into one ma«s with the kidnev 
Rarelv Ivmpbosarcoma mav invade the kid 
nev The growth characteristics of sarcoma 
make successful surgical treatment almost 
impossible 

Embrvoma — The embrvomas include 
\^llms mi\cd tumor leiosnrcoma rbabdo 
sarcoma m\ vosarcoma chondrosarcoma 
adcnosarcoma teratoma dermoid etc Most 
of the tumors of Iht kidnev which occur in 
infants are embrvomalous but einbrjomas 


owrastonaUv occur ui adults These tumors 
mav arise in the kidnev itself m the con 
ncctivc tissue of the lulus or m the perirenal 
tissues Thev mav compress the kidnev from 
the outside or mav expand it bv growing 
from within In the gro«s thev are u«uaU\ 
found to be smooth and not adherent to the 
surrounding organs but llieir attachmeiils 
m the retroperitoneal tissues are ofltn verv 
exltnsjve making surgical removal difiicuJl 
Hemorrhage and nccrosi arc rare AFeta* 
ta«cs do not occur unless carcinomatous or 
sarcomatous degeneration has taken plate 
which happens in from 20 to per tent 
of cases The tumors neverthele s maj cau«e 
death from local recurrence after surgical 
removal The rate of growth often shows a 
sudden dramatic increase \s there i» no 
tendenev to intrapelvic growth there is no 
characteristic pelvac deformitv and hem 
aturia is rare though it mav occur Alicro 
scopicaliv there is iistiallv an abundant 
tonmclive tissue stroma o! embrvome tvpe 
beset vrith acim or tubules Imcd with epilhe 
hum The stroma niaj be mv\omiloiis (gel 
alinous) Frequenlh completelv differenti 
aled tissues arc found such os smooth and 
striated muscle cartilage mteslmal mucosa 
etc Rarelv there is an actual dermoid cvsl 
with skin hair teeth etc 
PvilLLOMA OF THE ReN Vl. PlLM-< AND 
UaetFR— The epithcl\\«v\ wf the renal pelw 
and urtter is exacllv like that of the blad 
der <o that papillarv tumors mav ari't 
which are exactlv like papillomas of the 
I ladder These gron tbs villous and branch 
mg in character are benign and form masse* 
projecting mlo the lumen of tin. pelvis or 
of the ureter Thev mav be single or mul 
liple sometimes with hundreds of separate 
tumors Multiple tumors are more apt to 
be malignant Implantation mav occur to 
nnv point in the ureter or bladder below the 
original tumor lliereforc papilloma of the 
pelvis must be suspected in everv ca«c of 
papilloma of the bladder 
pAiru-Anv Carcinomv of the Rrsvt. 
Pelvis and Ereter — Like papilloma of the 
bladder papilloma of the kidnev pchis mav 
take on malignant characteristics The mal 
ignant cells invade the renal tissue so that 
in the later stages the pelvic origin mav not 
be apparent Necrosis and ulceration mav 
develop and adjacent organs mav Ic m 
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^adt(l Metastasis ma\ occur to aiu organ 
os m carcinoma of the bladder 

LlITIIELIOaH OF THE RfME PfLXTS A^D 
UiiETFU — Epithelioma must be preetded ba 
metaplasia (leukoplakia) of tlu renal or 
ureteral epithelium ^^hlch i« usuallj caused 
bv chrome infection sometimes b\ calculi 
The epithelioma mav bo either basal cell or 
squamous cell Like all others of its t\pe 
it in\ades all tissues indiscnminatelj and 
ulcerates earls It mav obstruct the ureter 
cuisiiig liidroncphrosis There ts no char- 
acleri>lic pelvic dcformitv Aletaslasis is 
fairlv late and ma\ occur to an\ organ 
This tumor is practicallv never diagnosed 
111 tune for elTcctuc treatment 

Aafiovn oi TJir Kidvfi — Tlcmangioinas 
are usuallv small Thev mav he m anv part 
of the kidnev and give no svmptoms unless 
thev arc m contact vvith the pelvic mucosa 
uheii thev mav occasion severe hemorrhage 
out of proportion to Ihcir sire 

Metvstvtic Tumors of tuf Kidnfv vnd 
Uretfr — ^Metastases in the kidnev arc rare 
perhaps oft^nest from tumors of the opposite 
kidnev next from tumors of the uterus and 
less frcquentlv from tumors of the prostate 
stomach and breast Seven perirenal hetnor 
rluige mav occur Mctasta«cs to (he ureter 
irt even rarer \Micn present thev art ii«ii 
allv from tumors of the bladder or provtalc 
and ahvajs cause obstruction and hvdro 
nephrosis 

Ci / ftf — Simflf Ctst of the Iviuvh 
/ StWAY Cs'^i) — A simpk 

cyst IS not a neoplasm hut ma> cause gnat 
enlargement in the region of the kulncv 
The condition is comparativdv uncommon 
The evst occurs a little more frequenth it 
the lower pole than at the upper or in the 
miilportion There is no hbrou*< eapsuk the 
evst lies in direct contact with (he parcu 
tlivina and is lined with a thin siii.Ie laser 
nf cpillKhuni The contents arc clear and 
transparent and mav contain an excess of 
urea like urine The pathogenesis is un 
known The evsts vnrv in size from those 
which arc a few millimeters in diameter 
to those which can hold as much as 10 
liters 

llrMORRiunc CvsT of tuf Kioxets — 
‘'Oinelimes the contents of a rinal cast arc 
bloodv Excluding blood containing cvslic 
spaces in malignant tumors there arc three 


theories for the development of a hemor 
rliagic evst (1) an enlUv of unknown 
pathogenesis (3) arising from an aneurvsin 
of an intrarcnal arterv and (i) licmorrli ige 
from the erosion of a blood ves cl into a 
Scrolls evst 

Evtrarexal Cvsts — Occasionallj cx 

Iraicnal evsts some of them ven large ir< 
seen Thev are thought to rcsnll from Iran 
matism and prohabU follow re orplion of 
hematomas The walls are composid of 
/ihroiis (iscuc often with hcavv dcixi'it', 
of calcareous material «d that the oiithnc 
can he clearlv seen lu roentgenograms 
Poi vcYSTic KiDXEns — Poljcjhtii kidnevs 
arc congenita! and nlwaj« bilateral The kid 
ftcvs contain large numbers of thin wallid 
evsis thought to be the result of ohslriie 
lion of the renal tubules or of occlusion fol 
lowing their failure to unite with the rollcet 
ing tubules m embrvo The e; 5 s!s gruluallv 
increase in size causing i chcmia anil nb 
sorption of the normal renal tissue hctwicn 
them so that death from renal msiinieitiicv 
usuallv occurs at iboul the ngc of liflv The 
|k1m'« is distorted ind elongated 

Uisce/foncoiiJ-— Vxn nvsxi tuf lUx \i 
Artfrv — ^T his IS a nrc condition which is 
usital(> mdistjiigmsliablc eluiieallv from a 
tumor of the kidney tiiisingmass pam and 
hematuria It mav he a true aneiirvsm or a 
false or di scclmg aneurvsm 
Lcuixocorcus Cvst or tiif Kidxfv — 

I chinococcus evst (hjililid evst) is a rlis 
wh^cAf Xf/X’fr} www 

lating a renal tumor The evst mav rupture 
into (he pelvis or into the penloiutiin 
Obslniction with li> droncphro'^is mav Ir 
c vnscel 

PnuiiFxAL Scuinoiis — Following injiirv 
if there are both licmatoma and iiifectDii 
large nmoiints of «nr tissue ma^ be de- 
posited about the kidnev eniising severe 
Ial« pain and vomtlimcs a palpible mass 
DlVEltTICUI.UM or TUF UlUTFll — This 
condition is rare and iisu ilK follows lupirv 
Large or small cavities develop uhieli are 
filled With urine and (ommunu ili bv a 
small opening with the iirctir The eavitv 
mav krovv \tr\ largt anil ncquin a fibrous 
wall 

Sjmploms — ^Tho three cardinal «jmp 
toms of renal ncop!a«m are hematuria ma<s 
and pain "bet it i« true that pain is oflin 
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1 Iite sjmptom and that bj the time a pal 
pable mass dea elops it is in most cases too 
late for successful treatment Hematuria 
therefore particular!} if 'without pam fre 
quenej of urination or anj other symptom 
IS the most important danger signal and its 
source should alwajs be determined bj thor 
ough examination at the earliest poasible 
moment The examination should not be de 
lajed if the bleeding slops as weebs or 
months maj elapse before blood again ap 


much later Hematuria is unusual occurring 
m 10 per cent or less of the cases 
Renal c\sts usually cause no symptoms 
except a mass m the region of the kidne} 
occasional!} there is pain 

Tumors of the ureter usually cause hem 
atuna Obstruction is common gi'ing rise 
to renal col c and h} dronephrotic enlarge 
ment of the kidne} 

Hematuria is a common s}mptom of polv 
c}stic kidne} The kidneys can usuall} be 
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T t B 9 — Itoenlgenogram ol man ag«t Oi rty five liematuna pa n left k dney ft agnos 9 of retrnl 

I eoplasm poss bly pflp lloma of tf e pelv s so tl e enl re ureter xias nmo etl Ui the k tlney tl agues s con 

firmed preoperal e rrad at on potent as ell three oears after operal on 

Ff CCO — Roentgenogram of a man aged s xt -one I en atuna and mass n r ght s de d ngnos s of cort ml 

renal neoplasm nepl tectomy n&s pertorned U« ntopl-um pro el to be a cleat cell adenocatc noma Oypec 

neplrona) pale t nas well one jear after opera! on 


pears Unfortiunlch there are a good man} 
cases m which no stmptom appears until 
the growth is far advanced 

Pressure on the spermatic veins by the 
tumor ma} cause homolateral varicocele in 
t! e male Edema of the legs and asates 
may occur 

In the cmbr}onal neoplasms of children 
an abdominal mass is usualh the first sjmp 
tom and pain docs not ordinarilj begin until 


felt In the Jater stages pain is common and 
finally the svmptoms of urenua appear 
Diagnosis — General — The d agnostic 
stud} includes se\en steps some of which 
mav be omitted m some cases (1) historv 
(9) physical examination (3) examination 
of the urine (4) intratcnous urographv 
(5) ureteral meatoscopy (G) functional 
stud^ of the two kidne>s and (7) retrograde 
pxcloutetcrographj The first (our of these 
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cnn be undertaken b\ aI 1 ^ ph\*;jcnn ind 
wiil \crj frequentU establish the diagnosis 
The historj should particularlx include 
the duration and the character of hemalMwa 
and of pain if present and also the number 
of attacks of each 

A careful ph\«icil exanunalion must be 
made to disclose palpable renal tumor and 
secondar\ effects • suc)i as ascites ctlwna 
aancocclc and dilated \eins and aUo to do 
lect metastases especiallj m the ceraical 
j,Iands If the function of one kidne; is dc 
stroked b% a tumor the other ivill also be 
enlarged as the result of compenaalor> 
hjperlroph\ 

The urine is evamined foe micro‘;copic 
blood If pua IS present stone or tubcrcu 
Io«is IS suspected if these are ruled out 
neoplasm is more likeh Sometimes tumor 
cells or fragments maj be identified Casts 
and much albumin make one think of the 
po«sib!litj of acute or subacute nephritis as 
the cause of blood in tlie urine 
bitraienoMs Urofirom— A plain film 
should be tal cn first to exclude stone In 
t^a^cnous urography is useless for the catK 
diagnosis of renal tumor as both fal«e posi 
tjve and false negatne findings are frequent 
If a kidnea is functionless there s'lll be no 
bli ulott whatea er 

If a renal neoplasm is seriousU susjiectcd 
cislo’.copic examination should be earned 
out If hematuria is present m«pcclion of 
the ureteral orifices (mealo«cop\) will show 
from which side the blood is coming 
Ureteral catheters are (hen passed to both 
kidneys and urine is collected If the urine 
IS bloodj from both kidneys the condition 
IS probabU a nephritis V comparative func 
bonal test preferable witli phcnolsulfon 
phthalem will show how much the function 
of the affected kidncv is damaged and also 
whether the other kidnej has assumed its 
extra work properly 

A reltograde pvelogram is then token 
enough 12 to 18 per cent solution of skiodan 
or lopax being injected to fill the ptKis 
The catheter is partially withdrawn to allow 
the ureter to fill Stereoscopic films are best 
The characteristic picture is due to a lii 
inor mass which projects mlo the peKis 
and one looks therefore for n rounded filling 
defect With the conxcxitj toward the liibim 
since the tumor springs from the paren 


chxmn Sometimes the pehis is almost or 
entireh obliterated b\ a large tumor or 
bx blood clots m the pelvis The projecting 
mass mav obliterate one or mort. minor 
caltccs The kidncv mav be pushed out of 
its normal position bj the tumor A tumor 
in the lower pole mav increase the distance 
between the ureter and the lowermost por 
tion of the peliis Renal cvsls niaj ob 
literate part of the pelvis and displace the 
kidncv but Ihcv never cause the tvpical 
rounded filling defects of a tumor Fm 
brvoma sarcoma and epithelioma deform 
the pelvis sometimes extensntb but ac 
cording to no rule and are therefore verv 
difficult to diagnose I’oljcvstic kidncv has 
an elongated pelvis with elongated spiderv 
cabces and often numerous round filbiig dc 
fccts due to the cysts It always involves 
both kidncv s sometimes one heing much 
more deformed than the other Ureteral 
neoplasms mav cause filling defects in the 
ureter which arc often verv di/TicuU to 
bring out satisfactonlv Studv of the rvnal 
outline may show irregularity duo to tumor 

These same steps should bo taken in clii! 
dren ns cvstoscopic examination is now pos 
sjWc in tile youngest infants \MiiIe cm 
bryomav give no characteristic pyelogram 
marked distortion proves the renal origin 
of the tumor and in addition the other kid 
nev can be projicrJv studiwl 

The pvclogram will establish the diagnosis 
in most cases or at least in from 70 to 75 
per cent If the diagnosis is not certain ami 
particularlv if an cnlai^ct! kidncv can be 
fill It IS better to explore as time is a tre 
mcndously important factor "Weeks months 
or even vears nia\ be wasted wailing for a 
|)ositive pvclogram 

If the nrorcnieiitioned plan is followed 
the diffirintial diagnosis seldom presents 
difficulties Carbuncle of the kidney and 
perinephric abscess may simulate a tumor 
of the kidnev but are characUrirctl bv ftver 
and Icukocvtosis Ilvdroniphrosis is appir 
ent, but it must be remembered that it 
may accompanv a tumor 

If a ncophsm is suspected anv nodules 
»n the skill or large glands should be studied 
hv biopsv and a roentgenogram of the chest 
choull be made If nnv pulmonarv metas 
tnscs arc found nothing can be done ex(x*pt 
adroimstcr palliative treatment 
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Trealment — There is onI\ one treatment 
for rtml ncojilism niphrtctom^ perfomm! 
IS carlv as possible Unless rciiio\al of the 
tumor is complete there is no hope of cure 
Before operating one must raibe sure that 
tilt otiitr kiclnet is htnlllu and able to 
maintain life The approach is usualB c\ 
trapentoneal and lumbar but the Inns 
ptntoncal route max be preferable for a 
\cr\ larpe tumor An effort shonld be rnade 
to ligate the pedicle before di lurbinp the 
tumor If a lumbar incision is used it is ex 
tended straight across the abdomen to the 
tdgt of the rectus muscle gmng ncecis to 
the pidicle Resection of the twelfth nb is 
advisable in large tumors In Irnnspcnloneal 
operations the pedicle should be sought 
first The ureter is crushed ligated and di 
videvl with the cauterj The kidnev should 
lie opinul as soon as it has been removed 
and if a papilloma of the pelvis is found 
complete uretcrcclomv including a button 
of bladder wall must follow to eradicate 
aiiv jossilile implants m the ureter 

Intensive roentgen llicrnpj has produced 
no cure in tumor of the kulnev but is often 
verj useful in reducing the size of a tumor 
prcliminarv to operation Tumors so large 
as to be inoperable should nlwavs be irradi 
alcd ns thev mav be reduced suflictcnllv 
to become operable TIic«e tumors arc not 
suilnblc for radium treatment 

Lnibrvonias must be rcmovcvl if possible 
but niav recur locallv Ijidd has an excel 
lent senes of long term cures (23 per cent) 
after carfv and verv radicat s-urgicat re- 
moval (Iranspcrilonial) Postoperative ir 
radiation is of doubtful value 

Renal evsis are treated liv removal of that 
jiorlion of the kidiicj which bears the evst 
unlcNS more than a thin! of the kidnev is 
involved In that ease ncphrecloinv is 
p< rformed 

Tliiri IS no trcatmonl for poUcvstic kid 
nev unless complicated bv stone hvdro 
ncpl ro IS or infection m whieli case the 
usual treatment for these conditions is 
given IlcmorrI age mav be arrested In pel 
V It lav age w ilh silv or nitrate or epinephrine 
0|»cntivc ptinehire of the evsts (Rovsmgs 
o|>crati)n) has given un«ali fnctorv results 
Ancur\«m of the renal arterv i trcalcil 
b> nrplircclomv with ligation of the arterv 
proximal to the aneurvsni 


Tumors of the iinler arc treated bv com 
plete ntphrouretiriefomv 
III casts of inopirnble tumor pain and 
hemorrhage must be combated Pam i' 
often due to bleeding with clots Pelvic 
lavage with silver nitrate or cpincphrmi 
iiiaj stop the bleeding Transfusion is ii e 
ful If all cNc fails ligature of the ureltr 
Is usuallj successful • 

Prognosis — Anv kind of renal neoplasm 
IS almost invariablv fatal if not trealid In 
about one third of all casts m which the 
patient applies for treatment the tumor is 
inoperable Of the cascA which are con«id 
crerl operable there will be some in which 
complete removal of the tumor is not pos 
sibic These patients will die If removal is 
apparcntlv complete and if metastascs do 
not develop there mav bt recurrence at anv 
time up to ten or twelve jears liter The 
number of permanent cures is di»tressm|,lv 
lovr not over 10 or 15 per cent In the 
others mclastascs will fitiallv become evi 
dent but iher were undoubtcrlb present 
but not demonstrable before operation The 
oicrativc mortality varie> m different senes 
from 4 to 3 J per cvnt Gcnerallv speaking 
the results arc belter vrhen operation is per 
formed soon after llie appearance of sjmp 
toms but there are rather numerous exetp 
lions to this rule 

The resuhs of benign papilloma of the 
pelvis arc much belter t! an this if the urt 
ter IS complelelv removed In most of thesi 
cases a cure is obtained 

Embnonias m cbddrcn are verv latn^ VnA 
recurrences are rare after two vear? Uadds 
vrork offirs great hope for improvement in 
results nfltr operation 

Sarcoma and epithelioma arc practicallv 
always fatal 

An angioma is harmless unless it ruptures 
into the pelvis causing hemorrhage Ncjih 
ritlomv IS curative and operative deaths 
raitlv occur 

In simple ev't of the kidnev there is no 
inortahtv except the operative which dc 
pends hrgelv on the «kil! of the surgeon 
Patients with polvcvstic kidncvs prat 
licallv never live to he more than fift' vears 
old ^c^J little can be done to prolong life 
txctpl bv treating inlcreiirrcnt Hi«ea«c due 
to stone infection obstruction etc 
Tumors of the ureter arc difficult to d ag 
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nose and therefore are more apt to Im, 
treated iinhUtco'.^fulK than tumors of the 
kidney No attnrale figures as to results 
arc available 

David M Davis 
Refchences 

Albnrran an«l Imbcrl Tumors of llie Kuliiej Pans 

jaos 
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of the Kitlney m Infancy and Chilittood Surg 
Gyner t Oljsl 321 1031 

Ladd VV and \YIiile R R Fnibrjoma of the 
Ricfnev iirteos Mtl 

AIcKnj R V\ Solitary CnsL* of the Kidney South 
■\1 J «5-934 1034 

Smith and Gilbert Malignant PapilIoTna of the Kidney 
Pelvis J Lrgl 13o5 1023 

TnFRcr and Dreclml Tumors of the Kilnej in Fn 
CM,loiK*iiie Fran^isc dUrologie 2-S3" 1014 
4oeHer and Bremirgbaus Tumors of the Kidnev 
in Ilandbuch der TJrolope edited bv \ Iichtcnberg 
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p 704 

Balers C A Preopcrative Irradiation of Cortical 
Renal Tuinon Am 3 Roentgenol 33149 lOSV 
^oung and Davis jn Youngs Practice of Crologj, 
1301 1020 

TUMORS OF THE BLADDER 

Historical — In the early part of the last century 
tile rjstoscnpe «as tieing developed in Berlin and 
Meniia Prior lo this tumors of the bl idder li4<I been 
recosmired both at nutojisv and at operation Tlie 
pwuhatilies of papiltoma nl Vbe blailder viere kno'siv 
i (1) llie\ do not invade the bladder Ihev do not 
inclaslasiM thev are multiple and thev lend to recur 
after surpcnl removal Nitre in Berlin naa the first 
to recognirt and treat them seriously through the 
c\sloscoi>c tie used a ware loop liealcd electricaflv red 
liol snared the tumors uilli this burned them ofl and 
had the patient pass the burned off jiorliona on unna 
lion He pnblshed m 1890 a report of a large sene* 
of cases of pnpilfomas so treated nccau«e of the hror 
sire of the mslniment and the difTioultv of the pro- 
cerJure no other surgeon to my knoir/ofge ever used 
It cxlcnsivelv Fven with tins notenorlhv BciHeve 
ment b» Nitre tureens «ere everyohere very reluc- 
tant to accept his teachings Vot until Boer m Vote 
Aork in 1910 iiscil a simpler device of high frcrpiency 
current to destroy papillomas did the method come 
into lU own All urologists usol it Imlh for pvpilloroa 
an I for carcinoma in the former nitli e’CccHcnt rcsolu 
and in the latter disistrousK Because of lU impotence 
m cnrcinomn surpcnl esnsion of these tumors oas 
devflojieil Beer Gcriiglitv Young *viuircs tire Mavos 
liower Alharran and others lietan lo use il But the 
removal of thc'c tumors is dilTicult surgirallv liccause 
most of them ansi m the base of tlie hhddcr new 


8i« ureter*, hence at first the surgical results were not 
bnlliaot Because of tins the aullior slartol the radium 
treatment of thc»e tumors m Iflfl Vanou-s forms of 
radium application were used but tin most trust 
srorlliy irerc tJie ones ilevelopeij b\ tJie author of tiolh 
crstoscopie and suprapubic implantation of radium 
seed* The first suprapubic implantatiori was done in 
19®0 at the Memorial HospiUil m Nmv \ork The 
raastie glass se«Is were on^prinlli ti<etJ ntitl ftnnlh 
goldseeils which filler out the caustic lieln ravs Urolo 
gists were slow to take up this method Ijcsaiisc of tlie 
difficulty of getting radium m proper form Aoiing 
Geraglilv IveJJi and Burnain dcvcioixsj other forms 
of radium technic pnrtuubrh the cndoscsicnl appli 
cation rmaliv deep x rav thcrapi was extensiveh 
tricil out and Lkewise surgical diathermy 

Etiology. — Little i^t known of the c-inst 
of tumors of the bladder but tt i« rccot; 
nized that the workers m nntlme dve fac 
lories are subject lo them Thej inav ari«i 
veirs after the workers leave the fnclorv 
A cl the urine of these workers docs not dif 
for at oH cheniicalJ^ or otherwise from 
the urine of persons outside the tlj c fvcloncs 
Most of the tumors start m the base of 
tlio bhddcr around the tripone This js the 
region which is most often the site of ivsHtis 
catiswl b\ infected nnne from the kitlnevs 
or inftclton bv wav of iht urethra (gonor- 
rhea) This supgcvls that infeclfon and irri- 
tation nia> be n factor in tht cause of v esical 
tumors but ccrlainlj it is onlj ont of si,\- 
cral factors 

Pathology. — ^Tumors of the bladder are 
classified as follows 

rnmvrv lumnrs 

V I ram epithelial bssuc 
I PnpdJfima 
4 Popillnrv raninnma 

3 Infillrnling fium pjpiihrv) rareiuomft 

a ^iiiii Ic carniinmntnuv uWr 

b Hal squammi* «vll cnrrniomn 

4 Adcnncarcinoma 

GcncralK ccromlurv In a tiimnr of the 
prostate but verv rarcN primarv and 
if sn originaling in Bruims glands 

5 Colloid enremoma 

From Bruims glundv (rare) 

B Fiwm connirtivc tissue 
1 Fibroma 
a Mvxomv 
3 ^rcoron 

C Irowi muscle tissue 
NIvottwi 

D Hctcratoptc formt 
I Chondroma 
S Bhslxlomvonia 
3 Dermoid 
F Tv*}* 
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Tumors secondary to tumors m tl c follow ng locations 
A Prostale 

1 Pbrocaranoraa 
" \ lei ocarc noma 

3 Adenoma 

4 fibroadenoma 

5 Sarcon a (joung adults) 

B nal ^cs cles 

Caranoma 
C Inlesl nal tract 

Gland lar caranoma 
\dcnocarcinotna 
Mucous care noma 
D CerMX 

Squamous carcinoma 
Adenocaranoma (rarely) 

E ^ agina 

Sarcoma (eapeaall m cl Wren) 

The first three tjpcs of tumors (pap 
illomn paptIHrv carcinoma and infiltrating 
carcinoma) which arise from the epithelial 
lining of the bladder are h\ far the most 
important and will be considered in some 
del'll! 

As far as the sccondarj tumors of the 
bladder are concerned it is well to remem 
ber that tumors arising m organs adjacent 
to tlio bladder maj grow from these oi^ans 
into tlie bladder Such tumors are of the 
same pathologic tjpe as the pnmarj tumor 
and can often be identified b\ this alone 
Ihis IS particularlj true of aesical tumors 
sccondarj to tumors of the prostate (adeno 
carcinoma) and intestines (glandular car 
cinoma) 

The tno most important sources of see 
ondarj \esical tumors are the prostate and 
ihc ccr^ja 

PapiUonia Paptllart/ CarciHoma and Jn 
fdtraUng Carctnoma — From the clinicians 
standpoint and it is the clinican who is 
responsible for the diagnosis and treatment 
these three l\'pcs of tumors must be idcnti 
fied grossU with reasonable accuracy If 
microscopic examination of the entire tu 
mor IS possible and if the findings disagree 
with the clinical estimate then the clinical 
diagnosis must gi\e was to the pathologic 
diagnosis If houeser as is often the case 
onh small portions of the tumor are asail 
able for the pathologic diagnosis then more 
weight IS placed on the clinical picture In 
other words icsica! tumors sometimes aarj 
m llieir structure and the pathologic ex 
nmination of the lop of a tumor may not 
reical the real structure of the base 


A papilloma ma\ be single or multiple 
and maj arise from anx portion of the in 
tenor of the bladder As seen through the 
c\sto«copc It resembles delicate pmk. sea 
weed waxing m the xesical fluid Manj pink 
tufts maj spring from tlie pedicle which at 
taches it to the bladder It is xerj rarch 
white or «loughv unless coicred xvith pho« 
phatc deposited from the urine If the tu 
mor IS white or sloughy the tumor is in all 
probabihtj cancerous Aljcroscopicalh the 
pedicle IS composed of connective tissue iin 
striped muscle fibers blood vessels nerves 
and surface epithelium The latter is con 
tinuoiis w vth the epilhelnim of the mucosa 
In the villous portion of the tumor tlic 
epithelial elements as well as the connective 
tissue fibers combine to form the bulk of 
the grow th 

The tendenej for a papilloma to recur 
after its removal is a well established fact 
The grovTlh frcquentlj reappears as a sim 
pie benign tumor though m some instances 
It mav be distinctlj malignant in character 
At limes several apparcnllj benign papil 
lomasmav be found one of which maj prove 
to be malignant Tins fact however mav 
not be known until a microscopic examina 
lion IS made for the two forms closelj re 
scmble each other macroscopicallj A tumor 
may show in one part the characteristics of 
a pure papilloma and in another part tho^e 
of a carcinoma 

The cvsto«copic picture of paplloma and 
papdlartf carcinoma may be identical hence 
the true diagnosis must rest on the patho 
logic examination As a rule a papillarj car 
cinoroa is single maj be parllj or cntirelv 
sloughj and generalK looks firmer and 
harder than a papilloma ALandcIbaum sajs 
Ilislologicallj the picture of carcinoma in 
well advanced cases is Ijpical In earlier 
stages the epithelial cells lose the tjpical 
arrangement as seen in papilloma and are 
{K)lj morphous in character the nuclei be 
come larger and more irregular an alvpical 
proliferation occurs and finallv the infillra 
tion of the stroma lakes place rrohfcration 
of the bladder wall isverj rare and mvtns 
Uses occur onlv in the late stages The 
tumor in its later stages mav infiltrate the 
wall of the bladder 

An tafiltratiig carcinoma is entirclj dif 
ferent from either of the other tumors al 
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though the pipillarj tumor maj become the work of Broders an attempt is nnde b\ 
infiltrating It begins as a flat ulcer pathologists to grade all tumors in relation 

which IS difficult to diJIcrenlnte except bj to their nlalJgIn^lc^ Four grades ircre chosen 
means of the microscope from a simple or by Broders grade 1 being the least mahg 
tuberculous ulcer It is generallj sinclc and nant and grade 4 the most This scheme has 



F g COl —Pap Uoma of ll e Uo Wer mnJe f»o n He bv G U 11 cl nttlaon ) 



Ig ec*— Papllarj care nomn of t! e bU f ler (t model ma fe /ran HcH G H 


sloiighj Its edges become thickci cd and 
raised and it rap dlv infiltrates the xcoical 
"'all It IS the most malign xnt of all tumor 
of the bladder 

Grading of Tumors — ^Tn accordance with 


prosed to bt xahnble in the dngno«is of 
tumors of the bladder In the I ladder grade 
1 has rcpreseiiled pure pap Doma and grades 
® ^ and 4 ha\e represented carcinoma This 
}.radation has been objected to b> laving 
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iiecaii^e he does not consider p-spiilomas to 
be in the class with carcinoma IIis grada- 
tion is papilloma and grades 1, 2 and 3 of 
carcinoma If we accept the grade 4 clas- 
sification, more tumors of the bladder are 
in grade 2 and the fewest in grade 4 There 
exists still another class of tumors of the 
bladder, called bj Geraghty malignant pap- 
illoma and by pathologists papilloma with 
atypical cells, which w’c believe should be 
classified as grade 2 carcinoma. In finalb 
classifying tumors of the bladder it is prob- 
able that the three original classes. \}z, 
papilloma, papillary carcinoma and infiltrat- 
ing carcinoma, are the most sati«faclor\ 


pathologist change later to a highly malig- 
nant. rapidly grow mg, infiltrating carcinoma. 

Another phase of the question is the var\- 
ing diagnoses of the pathologist of different 
specimens taken from the same patient. For 
example, in 19 of 40 cases at the Memorial 
Hospital there were pathologic \ariations in 
the diagnosis of different specimens It is 
.ilua>s wise to take several specimens in 
these cases if the growth is belies ed to be 
nmlignant yet pathologically the report is 
papilloma. 

Incidence — Papilloma of the bladder m.aj 
occur at any age between two and one-half 
and seventy -nine ^cars. As a rule it occur* 



Fir 6C3 — a, Sinipic papilloina of tJie blarfd^r, low power. 6. inRllnitins s<](ianioDi cell carcinoma of tlie 
bln'Kler, low power Bolb of Ihese iIluslnlMins are from the 0!a<I<ler Carcinoma Reeislrj, Army IftsUlute of 
Palholos}, Uaslunglon, D C, courtesy of Dr Russell Ferguson 

The grades of malignancy may be used to 
modiK the diagnosis in these three classes. 

The grading is of more value to the urologist 
who surgically removes the tumors than to 
the urologist who uses radium therapy. The 
grade 4 tumors constitute the worst opera- 
tn e risk 

Changes of the Grade of ^lahgnanctf — 

Some tumors of the bladder change their 
grade of malignancy, this, in our experience, 
being due to the trauma of imperfect opera- 
tions or to operatne de\ices such as fuigura- 
tion and the like, W’c ha^e seen a tumor 
which filled the entire bladder and was 
diagnosed as papilloma by a competent 


at an earbex age than carcinoma. On the 
other hand, the age periods of the greatest 
frequency of these two o\erIap. that of pap- 
illoma being between forty and sixty, and 
llial of carcinoma between fifty and seventj . 
Gcraghty gixes the age in 73 ca'cs of pap- 
illoma as follows 


Age. in JVai 
10 (o 90 


21 t 


SO 


SI to 40 
41 to 50 
51 to CO 
61 to 70 
71 to 80 
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Tn the writer's senes of 127 cnscs of car- 
cinoma of the bladder the iiicidenct was as 
follows 


Age in 1 Caatt 

OQ to SQ ? 

SO te 40 )G 

40 to 50 20 

50 to CO S7 

to to “0 S“ 

•"0 to 80 14 


Of 144 771 cancer deaths in the Lnitctl 
Sides dttntig 1037, 4011 were due to cincer 
of the bladder This 3 2 per cent incidence 
i« about half that of cancer of the prostate 
and oae Couttli. that of cauctc of the breast 
\ccor(linp to the Di\ision of Vital Statistics 
of tile Bureau of the Census figures then 
It an\ one time m the United Stales there 
ape from 15 000 to SO 000 eases of cancer of 
Iht bladder 

Scar — ^In 153 cases of ctretnoma of the 
bladder 110 were m males and 34 m females 
This same ratio holds for papilloma 

S 3 mploniatoloffs — Tht rei«on the diag 
nosis and treatment m a large majonts of 
cases of tumor of the bladder arc delated 
from one lo l«o sears after the appearance 
of the first «%mptoms is that the pbssician 
himself does not consider scriouslv the ont 
Single simptom of hem itiiria 

Duration of $t/rnptomi — As wdl be seen 
from the following table Hit. Jaigc majorits 
of patients show the s 3 niptoms for over a 
\ear before the combtion is diagnosed In 
l‘’l eases (lie advanced and 5 earlj car 
tinoma) the following duration of svmploms 
wa> found 


Dural on oj Sjnjiomt in Monthi Ciuea 

1 lo a 15 

Mo G 14 

0 lo 12 Sr 

12 lo IB J 

18 to ‘»4 Ifi 

■>1 se 


If the tumors m these cases had been 
diignosed within Ihrct months of the ap 
pearance of the initial s\mploms the per 
contage of cures could have been at least 
doubled 

first and Second Symptoms — Hematuna 
and disturbances of urination are the two 
svmptoms of greatest importance While 
hfiintuna mav be a sMuptom of manj con 


dilions other than that of tumor of the 
bladder (ht fact that in 130 of 1J8 cases it 
was one of the svmptoms shows the im 
porlance of recognizing this fact Everj pa 
tient presenting the svmptom of hematuria 
should have a careful urologic examination 
The s\Tnploms of the disturbances of urina 
lion are not so important because anjtlmig 
that changes the contour the capacitv or 
the irritabditv of the bladder the reservoir 
of the urine causes some cliangcs in what 
is known as normal urination One fact that 
should be kept m mind in making a dilTtr 
iiitial diagnosis the fact that tumors of 
iIk bladder rarclv cause iirinarj retention 
while tumors of the prostate freqiientlv do 

Itenal 'it/mptoini — Dccaiise of ascending 
mficlion from the bladder {and many vcsi 
cal tumors are infected) or because of some 
obstruction of the ureteral orifice about a 
third of all the patients with tumors of the 
bladder have considerable disturliame of 
the kidne 3 s I his should ahva 3 s be kept in 
miml when the cure of a vesical tumor is 
iniilcrtaken because in mo«t fatal cases tin 
patient dies because of severe infection of 
llu kidncvs the function of which has been 
impaired 

Course— Tumors of the papillary type 
III 13 remain confined to the bladder for 
viars This i> particulnrlv true of pure papil 
lomas and less s>o of papinnr 3 carcinomas 
bpontaiieous cure is unknowai Advanced 
tumors grow bevond the bhddtr generallj 
lo the retroperitoneal Innph nodes of the 
pelvis TIkv nmv invade the bones of the 
liiiidiar spine and pelvis and may invade the 
liver or the lungs The osseous iiuohement 
I-, readily shoyvn by roentgenograms and is 
gcnernlly of the osteoplastic type and there 
fore different from that of a prostatic car 
cinoma which is of the osteoclastic type 

Cystoscopic Examination — Cysto«copy is 
earned out yyith tyvo ideas m mmd first to 
obtain a general picture of the tumor and 
second to obtain a small specimen for path 
ologic examination The specimens obt until 
by the cystovcopic forceps are ycry small in 
deed but ns n rule quite sufficient for the 
diagnosis 

A rectal examination should nc\cr be 
omitted btcausc an inyasmn of the ba«e of 
the bladder may be distinctly felt in this 
way Bimanuai palpation ai o 
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eluded as a tumor may thereby be felt ex 
tending suprnpubicallj 

Cystogram — The air ejstogram has in 
late j ears n«sumcd considerable importance 
in determining not the kind of tumor but 
the extent of the tumor The procedure is 
quite simple The catheter is introduced into 
the bladder the fluid is withdrawn and nir is 
pumped into the bladder gentle and to the 
point of pain then a roentgenogram is 
quicklj taken 

Differential Diagnosis — ^The order of 
importance of conditions m the bladder 
which maj be confused with carcinoma are 
(I) blood clot (2) simple ulcer (3) ulcer 
with calcareous encrustations (4) stone 
(5) tuberculous inflammation (0) leuko 
plakia (7) cj stills cystica (8) cjstsofllie 
prostate and (9) h>perlrophicd lobes of the 
proslale 

Treatment — In 177 out of 2‘’8 patients 
seen bj the author at the Memorial IIos 
pital the location of the tumor was near the 
urethra or near one or both ureters* The 
sizes of the base of the cancer m 2®8 cases 
were as follows 40 were less than 5 sq cm 
50 were between 5 and 10 sq cm 39 were 
between 10 ond 20 sq cm and 80 wort 
larger than 20 sq cm In 7 cases the sire 
wns not estimated This shows that 17 per 
cent of the cancers hid bases between 10 
and 20 sq cm and 3t> per cent had bases of 
more than 20 sq cm 

These two conditions must be kept in 
mind when anj treatment is considered It 
must be realized that most aesical tumors 
are located in the base of the bladder and 
that most of them arc extensive when Grsl 
seen 

Treatment o/ Papilloma — If the diagno 
sH has been assured bv the microscopic ex 
ammation of a piece of the tumor the tumor 
should bt burned off with <onie form of dec 
trie spark lilts treatment being called ful 
guration This as a rule can be accomplished 
through the cvslo«cope If the growth is loo 
extensive however it will be necessary to 
make a suprapubic opening It should It 
rccoanized that Ihece tumors recur and that 
the patient must be watchcil cv'itoscopically 
for years Extensive papillomatosis should 
be treated bv total cjvttclomv and skin im 
plantation of the ureters 

Paptllary Carcinoma and Infltrating Car 


anoma — There arc two schools at the pres 
ent time each of which believes that its 
iQctiiod of treatment is the proper one for 
tumor of the bladder The first believes m 
the complete operative removal of the tu 
moT with the removal of any part of the 
ureter that is involved and the disposal of 
the remaining portion of the ureter bv dif 
ferent methods Beer was the outstanding 
representative of this school Since in most 
cases the tumor involves the base of the 
bladder the operation is difficult and 
fraught with considerable danger and the 
removal of part of the ureter may mean the 
destruction of the kidncv vrhicli it drains no 
matter what disposal is made of the ureter 
The second school is reprcscnltd by those 
who believe that radium presents the most 
adequate means of treating these tumors 
This school of which the author is one he 
heves that radium treatment of canter of 
the bladder often can be accomplished sue 
cessfuily by means of the^cysloscopc vrith 
out anv operation If operation is under 
taken and it is desirable to open up the blad 
<lcr and implant radium m that way the op 
iralive morlalitv of such an operation i<v 
considerablv lower than if an attcjnpt b 
made to cut out the tumor Radium implan 
tation as perfected is a comparative!' vim 
pie procedure as compared with that of op 
craUve removal and the chance o! dcstnic 
tion of one or the other kidney is consider 
ably less It is believed that m a large num 
ber of inoperable cases the condition can be 
controlled by radium therapv 

S mmary «/ hie } cor Hes lu of Had am Trealment 
—Of personal ctisw unchecked and conscculi e 
of btodler cancer* seen up to a cl inclu J g the year 
IM7 11? Here lopHarv rancer* an 1 IIJ fillrnU s 
cancer* Of tl e 11® pap Ilarj lutnors 5 were operated 
on pallabtcly an I of Ihe lb mRIlrot nj? tumors 1* 
were e Iher nol operntcrl on at all or operated on for 
pall at on These 15 ciws nre exclu fed from the sta 
tube* because some of them had melastas * on some 
the Usdlcr was nerel felt through the *upropubc 
open n|f and ui some ra fon was in plvnled l^ccause of 
lenmtuna This leaves 100 papllarj tumors an I I8S 
nfillrat Oft tumors Of tie 100 patents n If pap tfarv 
tumor* the tumor* of €0 were proved cured but lie 
pat ents d ed of some intcrcurrenl d sense or were lost 
track of liefore the end of the five veaf pcnoif The 
same wui true of of the 185 patients wvth mfltral nz 
tumors Tl s leave* lie follow n* pcrcentace of f t 
year cures Of 80 pal ents w tl pap Ilary cancer there 
were SQ or SO V jiet cent, who were weU for Eve year* 
Of I®1 pal ents vnth infitrabog cancer there were 
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3J, or 2Si) per cent, who were »cjj for Fne jrar* Of 
®10 {lalients wjlh tomhlnwl papitldo jnfiUttiling 
cancer, 85, or 40 4 per cent, were well for fi\c jeara 

“Die patholo^nc Jjapnout in aJJ Ihrv «we< h^% been 
made by exnnimuig pieces of tic Itimot oUtatnrd nthcr 
cy^loMxipicolh or at the mprapulne «po<ufe U is 
neier piKsilife to ohtam the entire tumor with its liiw« 
for ex-imin^tjon Ilcciit»c of Ihw the «rinpnoiis has been 
niodified by the clinical oljwxnlions If a tumor is 
rrpoftetl *s papilhry cancer anil if Bt ojimition the 
law of the luTOor w found to Iw induratetl that tumor 
w c!as»e<l »s Mifiltralin}; rallicr than pspiltnr} cancer 
Such induration W ptiiped both by the actnal feel ami 
bv the scft'te of TMiitoncc fell Ln the ncc«lte licanng 
radon seeJj Thew tiro tnelliodi »W Mlfcmely ac- 
curate m detcnnmmp induration and therefore cfa<w- 
fntiK Uie tumor aa mfiUratmp In I? cn.vs there was 
no jathnlopic iTiacnnsis or n diapnosii of pnpiHims 
Hut t of tliese 17 are reported a* fi'e 'ear rwres 
Tl Irteen patients d e*l of rnticef and 1 was Irwl track 
of This indicates that the clinical tliacnosts m these 
17 fose* was Bcrurile In onr ien» "papiflomM with 
atypical cells ' were rln«'ei1 a« pnpillars carcinoma The 
maliffnancv in this class of mses hss been doubleil by 
some patholopisls and iitoh psts There m no question 
that a imall perrenlaye of theia tumors have twen 
rasdy currd bv eanous methoitt siicli ai fulguralion, 
esKiinn and roentpen rajw and do not act lite msKf* 
nant iumnrs Tlr far the Uryer pcreenlnpe however, 
have an tlie atlHbutes of real mshpttanes They react 
hadtv or hot at tl( to fufpiration and they tend atub- 
bnrnlv to r«uf Tlicre is no psitliolopc or clinical 
means wbertbv one may d ilmpunli lelween these two 
ptoupo and until there vs it is onfi fait nnd safe to 
group them under one fla.«, papillary cancer 

Itadium alone In dilTerenl forms hns l>een u«si to 
reintrof these (umon Suprapubic impfanfstion was ifone 
IRS tiroes and cestoscopic implanUtion P** tunes in llie 
”57 rases These fipiim Indicate that in 85 cases 0 
comlnnatinn of niprapuluc and rsstoscopic impfnnta- 
tion was done to conlml llic tumor 

If the tumor in question was rra*onnllv small and 
situated in a part of the bladder which could be 
reached adequatelv throuyb tbe cysloscope treatment 
through the mstoscope was relieil upon This was 
done whether the tumor was papdiarv or infiHmting 
^^e have lately succcsstullr extended the scope of llus 
rocllioil to laripw tumors It w the mcthwl of choice 
and if It CRH be accomphshed anvc« time in the ho** 
pital diminishes the hnrards of operation nnd rom* 
imires bladder nnd kidncv infection It take* perMSlenl, 
repeated and intelliyenl cjstosoopic treatment Wien 
the suprapubic mellmd is used the operation is sini 
jb a means to the end of implanting radon sceils 
into the lomor under direct wion It i* siprifirtint 
that m a fair perrenUiBc of cases both cyslosoopic and 
suprapubic mctliods base been necessary to control 
IIk: disease * 

il/idtipficity of Twmors— Tlie Carcinoma Tlepslrv 
t as emphiuizcil that vwical cancer is more often mot 
tiple than single The repstry has even seen fit to 
change the pBlhologic dingnosis from pipilloma to 
carcinoma on the cfinicnl basis that carcinoran is mul 
tiplc Proro the clmical standpoint the fai t that there 
are several tumors instead of one indicates in a broader 


sense that multiple tumors ronstifute a malignant efe- 
mcnl as compared to n solitary tumor On the oilier 
hand, from our records camnomii of the bladder is 
osttsHi single In the cases m which control wna ob- 
Uineil tlie eartmoma was single in 73 and multiple m 
23 cases, in the cases in winch control was not ob- 
tamed. the cnrcinoma was single m fij and multiple m 
Si 

Fattort JnJluencinf; ihe Tt/pe of Thenpij. — 1 8i« of 
lirmor SmalJ tumors pspiIJarv or in/illratiiig, are best 
trrAtcil ryslnscopicnlU with implantation of radon 
seeds or radon applications Large tumors if papillary, 
are Ireato] bt rncaiis of suprapubic radon implants 
Large tumors if infiltrating arc treated according to 
llie melliods to lie outlmcil presently 

S farade of tumor HJalignant growths of lower 
grades are trcnteil as ]ust outlined Growtlis of higher 
grades particularly grade 4 are treated by external 
imdiatioa and cvstosca[>icaIly 

3 Tosition of the tumor ^Vhcll the tumor is on the 
base of llic bladder (75 per cent of all tumors of the 
Uiddcr) and encroaches ou (he ureters or the tatcmal 
urethra irrailialion is stipenor to oiieralive removal 
If evstotomv u nece^sarv becnuie of the sire or site 
of (he tumor, ureteral catheters should be passed up 
the dilated iitelm brought out of the siiprapubie 
wound and left in place several da>’s Iri insure proper 
dnuimce of the kidneys If this is impossible there u a 
penoil of watchful wailing after the radon iroplanla- 
turn If one kidney becomes mfectcil and causes icpsis 
which cannot be controlled then nephrectomy is the 
operation of choice, provided Uie remaining kidney is 
oonnal. 

4 Condition ef the kidneys If the kidneys are in- 
fected ami the ureters nml renal peUes are dilated, 
cystoscopic tiralmenl wlh ndium is superior to open 
operatioa The saprapohtc openttoa B«d the massive 
implantation of radon swU onK extend the infection 
Tlie implantation or application of radium cystoscop- 
icallv can be com«l out in divided Ircetments 

Tumors of the bladder vault nnd extensile papillo- 
matosis should be operated upon the former bv parti^ 
resection removing ell fvlty tissue oicrijing tlie Wad 
dcr vault nnd the latter by cvsteclomj with skin im- 
plantation of the ureters 

Compontftn lieltrem the llttulta of Surptcal and of 
Itaduttion rrMtwent— Probnhly the best surgical re- 
sults after live years show control m 85 per cent of 
cases These results ere romputeiJ on the basis of the 
total numlnT of cases in which tic tumor could be re- 
moved surgicallv Ohnou'ly there are a large number 
of rases tn which surgical intencntion is impassible 
and the statistics do not include these Our statistics 
loetude all cases in which the cancer was believed to 
be confined to the bladder The «ize of the growth has 
not preventid an attempt to obtain a cure The results 
of irradiation obMOUsfy must lie Ijetter than the re- 
sults of surjncnl Irenlmenl since we can report cures 
in 40 4 per cent of the cases m which treatment was 
psen 

Thwdidniage of Hadtitm Treatmmt — Implantation 
of seeds into an infected tumor increases the seventy 
of the infection A slough is nlnays formed and pre- 
sents a focus of mcreased infection This slough may 
become mcrusted with calcareous depxisits and stone 
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fomuition ma} mult Asepsis and a crriain amnunl of 
anli^psis help ob\tale this romhtion Cleansmi' the 
LkiMcr with aatiseptic washes before and after oslo* 
scopic tmplanlalton estreme core m the suptapobie 
apfronch and painting Uie tumor with a mild solutran 
of io<Jme before (he rodium is implanted all help 
\csicovncinal fistula innv occur either as a resnll 
of radon implantation or of the depth of the tumor or 
liotli Tliere were 3 such cases in our senes One patient 
died and I hsed for fiie jears rising of an acute 
renal infection One patient has lised for about two 
jears and is rcisnnabl> comfortable after ihia am 
plantation of tlie dilated ureter of the single kidnes 
Siipiajnifne I ertus Cyaioffopie IlaJiaiion — Vol onK 
the 8i2e of the tumor but the infection of the tumor 
and the isuidition of the kidness si niil i determine the 
methorl of treatment Mj colleagues and I are sleadilr 
leaning more and more tonard csslnscopic treatment 
If the tumoc is ulcerated and infected and if one or 
liotli kidneis are liMlmiieplirntic suprapubic implan 
talion of a targe amount of radon is a dangerous pro- 
ccilure from the standimint of the infection 

Forma of Hailtation rrratment — 1 n-idon Seetls 
These ha>e constituted the best method for both supra 
pubic and cj-sloscopie applications of ntditim 

3 \ ra\ M lu. Much li is lice i n ntlcii of late alioiil 
control bv means of gray treatment alone of cancer 
of the b’adler Isolnitlistanding repcalcrl and pet 
sistenl attempts to rontrol the more diflicult hpes of 
\esiral cancer deep s rav therapy in our hamis has 
signaIN faded The reports of cn.«cs m winch this 
treatment has lieen giNen base been singnluly tnade* 
(|tmte as to pathologic data and time of cure and (liere 
was failure in at least one such report to mention (he 
essential fact that radium was u«eil as an aljunci to 
the X rnr Ireatmeut The use of x raj m the mihter 
forms of cancer or papilloma of the hlailler which 
could easily lie eontrnited hv cjstoscnpic fulguration 
or application of radium seems unjustifiable I has-y 
seen extremely aesore effwts after prolon'WsI x ra* 
treatment an I I hase known of ® patients who dieil 
of skin deslniction after such irradistinn In J of tlie<c 
cases an infiltrating tumor ha I lieeii controthsl and the 
bladder was free from tumor In the other rase there 
was marked regression of the tumor NIost eancers ol 
ll c liLidiler are radiniiisensilivr Tl e present kiiowlp<|ge 
of linw to gi\e deep s roi thcrapi alone is sutltnenl 
to make cure possible in but rerv few rn«es Tin* Ivpc 
of Icealmenl tna\ welt be uscil as an adjunct to opera- 
tion or raili'im treatment in cases of higher graalcs of 
malignancy particularly grade 4 

3 \ rax I’hu Ka Ion See Ix I haxe attemp(r<i m S 
cases of cTtensiTc infiltrating ulcerated camnoma fo 
combine the first two Ivpcs of treatment mentioned 
Iladium IS npplieil either cvstoscopicilly or suprapn 
birallx Dentil lias occiirrctl in all 3 cases 

4 I'ulgurntion and Surgical Diathcrmx The smlx 
slnlislics feconhng five scar cures of carcinoms o? the 
b!a<! ler b\ surgical dislhermx are those published by 
Couasellor ami Braasch from the 'Mavo CIini< They 
rrporte<l lie end results in 17 cases of inoperable and 
non resccUble eancet Thex have an oulstanxbng 85 
jicr cent of fixe xeiir cures This has nexer Ijren ilii|b 
mtc»l I V anx other cl n c 

Many so-calleil loose reports haxe been made about 


the remoxal of tumors of the blad Irr by nieans of the 
iiistnimcnt useil for transuielhral resection of the pn>s 
late but no end results I axe as yet l>ccn reported 
The autlior cannot condemn too slronglx llie made- 
quaes of this last method 

5 Fulguration and \ rax Thcrap' Conndcrablc 
sxorL has liecn carnesi on lately with the instrument 
tBe«l for transurethral prostatectomy Extensive tumors 
of tlie blid Icr have been Ireatnl with fnlgiirnlion fol 
lowed lit s rav tlicrapx No extensive senes as far ns 
I know has been reported on It does not seem as 
though fnlgurntioa would work os an adjunct to x rax 
MS does radium 

6 Preopcrnlite or l'oslD[>craliye \ rnx Treatment 
TlxeoreUcallx vt seems tliat either of tlicsc procedures 
might Ml psrtiallv dcxitahrc tumor celU that the op 
eralite remoxal would result in a larger number of 
cures 1 bidiexe however that ihi* is more n tlicoretical 
than a practieal consideration M anv rate I have 
not seen any reports of senes of cases to substantiate 
the claim 

7 Apphcalion of Radium The application of a hrge 
amount of radium gram 1 funscrrenol) to a tumor 
for an hour at a time bv means of the cvsioscopr and 
so under direct obsenstion s«m« to offer a chance fir 
lie control of large ulcerating cancer of the bis Her 
Tliese growths are virtually Iieyond ones grasp at 
I resent This Ivpe of trentinenl is siippleinrnlnl with 
deep x ray llierapv I have seen several patients in 
whom Ihis nielhrd lies liern effective Wlb this txpe 
of therapy the infection in the tumor u not made 
worse, os i< the case wlxen railwn seesis are implantexl 
riie suprapubic operation is omillr'l Only further 
»irk can determine however whether it will I* pos* 
siMc to extend the niimtier of rases in which control 
of ranoer of the bladder is achievet! bv this method 

Tolot end the rreatmcnf of Tuttiora of 

(Ac Bialler — Boer Quimbx Smith Ilminan I/incr 
oml others have beliereil that total cxsiectomv slmull 
I'C ilone in “a group of caves in which the Ingone is 
Ml ettensjvrlx involxexl that the ureters cannot !>c 
spareil and both ureters have In be sarnfireil In adli 
lion msnv of these rases hive extensive involvement 
«»f tlie neck so that the infiltrating growth mxoixes 
1 aU or more ol the sphincter area and la* invadexl 
undrrlxnng tissues particulnrlv the ndjarenl proslatic 
tissues in the male In this group of cxtenxive iiifl 
(rating groxxths situatexi at or iii tie nrck of lie 
blidler involving frotiucnllx the ureter orifice* tl>c 
problem is most serious IMnl *1 oiill we do’ Wat 
can we offer these patients’" 

Ilitb the improvement of surgical technic the nwr 
IttI tv of this operation las lieen in the post fifteen 
vears markrdlv reduce*! until at present it i« !><>lwren 
14 and 20 per cent The mortalitv is consi lerablr 
h'slier if tie ureters arc implantcl in the intestines 
than if tliev ere implmtcd in the skin I licficve tire 
latter iielhn! is certainly the operation of cl mre Ur 
mnsl alnaxs remember however tint lh< operation 
»* severe and Ihftl even if successful there i* no ahvo- 
Inte assuraiirr that the cancer his !>ecn rradicatol I 
liebeve tl vhmihl b* v»e<l onlv as a bxl resort wlien 
approprintc methods of irradialion have been Ino! an! 
bive fade*] 
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CimONIC PnOSTATITIS AND 
SEMINAL ^ESICULITIS 

llip medical profc^toii incltichn? Ilio'-t 
in all iti «potiil hmiclics Jia i o become mon 
ibrt ni loobioff for fociJ mfwlioni in Ihc 
pro tile and scmiml icuclci n«; Ibe «iOtirci 
of mini iim\pln:n<d tondilions nolcil mi 
Ihctr ri«iKcli\t ficldi 

Effofopj — Suite ifip 'ufient of Ific Mif 
fooimidcs nnd ik ruei!lin ft compb fc rn I'lon 
of «lTtjs{jcs on ^onorrJjca as an t UoJoric fat 
lor tn proslnltlis nnti senuml icstciiliti« bm 
bn'omc ncctssari Inin«ion of Ibo gonoroe 
ciis into tlic prostnlc and seminal icsicUs 

III cft'ts Imtftl cirli bv IhcM agents is al 
most imknoun Some siiIfT rcsistatil and 
•>n;jic iinlrnled julunls nni suffer from 
tliii eoinjihctlion 1ml most pro tnlic mfti- 
lions nri mixed in clnr trier and arc blood 
borne It is eonscrntiit to tstinmle that 90 
to Td per ccnl of all men put tO scars of 
age « ill show pus cells m tlie proslatic «pcrc 
lion Patbologisls report tliroijic juflamnia 
tion in 90 per cent of prostatic tissitc re 
moied for olher causes 

PatholoRj. — Chronic prostatitis in mild 
cases shoMS inflammation of the cpilhebil 
bniug of iJte ncmi ami ducts bukocitts 


coiiiing up from llic basement membrane 
and pouring out on the «urf ice of the cpitiic 
bum If tlte <!utls arc not occludwl In this 
dibrts tlic ptis lull dram into the poslerior 
iirtlhra In the more seiorc tipcs consider 
able edema mii occur iilitch blocks the 
prostatic ducts and results m subsequent 
elistention Not infrcqucntli small ab cesses 
iiHi deiclop Mhcn this occurs the laicrs of 
tamnctliit lissm bcexuut niiohed and the 
abscesses nun ruplure mlo llie urethra In 
the late stage of such an uifcclion the entire 
prostate glaiitl niaj become liard fibrous and 
(ontrnctcel 1 licsc sniill absct«sc> nn\ coal 
e cc into otic large ah cess nhich iiiai nip 
lure into the urclhn Such tn occurrence 
mm lead ton persistent e iidi uhich con 
lititics to dram into the posterior urclbra 
\b«ccs-, formation ftilloMing infection of the 
'cmmal vesicles is rare Mlien the infection 
'“preads beiond the prostate or semmil les 
icfes a perivesical infection results winch 
mav complicate rccovtrv 
EYnmination of ihc Prostate and Sem 
mol Vesicles— Tl js best to begin the e\ 
iiiiiiialion bv having the patient pass urme 
into two gltssts If the voided unite shows 
shritls or contains piis cells urethral and 
v( (cal infection (cistilis) must he consid-* 
cred as a j>os iWe cause of t)»e svmptoms 
I be anterior portion of the urclhn is then 
Iboroiigblv hinged with sterile saline soUi 
tioii or water The patient should stand with 
the feet apart and with tfic boel^ flexed on 
(fie tfugfis at ft right nugfc nncf sfiouhf rest 
bit (Ibows oil n t ililc or chair Milh tJic m 
ilex finger in the rectum the surgeon pnl 
pales tiic posterior surfftce of the prostate 
111 order to determine the sue shape and 
consistenej and the prestneo or abxnet of 
tiodiiics and niduratioti After this cxartiirin 
tioD IS completed the linger is llieu passed 
upward to the seminal vesicles these cannot 
lie palpated m all cases Usii tlh in proslali 
tis of the pircnchjniatous tv pc the gland 
IS enlarged slightlv tender to touch and 
asjmmctrical m outluit *1110 ghnd is mas 
saged bv a gentle stroking biginning at the 
literal liordcr and bv applvmg firm contin 
ucd pressure its the finger is mov cd tow ard 
the medial sulcus of the gland The finger is 
then passed bejoud the lushest portion of 
the prostate and bv modcrite pressure is 
brought downwanl along the prostatic lire 
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thra Force or haste in massaging the pros 
tile ma\ result in failure to obtain an\ se 
cretion 

A sterile ^valch crjstal or slide is held 
with the free hand under the meilus to 
catch all drops of the expressed secretion 
for microscopic examination in liquid state 
under ’q power lens 

The secretion from a normal prostate may 
contain from I to 5 white blood cells per 
field an infected prostate raav «how from 
10 to innumerable while blood cells per field 
Some urologists feel that the presence of 
clumps of pus cells indicates a sea ere or a 
more chronic infection Secretion from a 
chronicallj infected prostate will appear 
free from bacteria b% simple staining hi 30 
per cent or more of cases but cultures will 
be positne in 70 per cent of these cases ac 
cording to Young Despite all attempts to 
obtain a clean secretion contamination ol 
the prostatic fluid occurs m a large number 
of cases Staphylococcus albus and colon 
bacillus are bv far the most frequent organ 
isms found Streptococcus is found m 5 per 
cent DacUUi^ ■pyocyaneus m 1 per cent and 
the gonococcus rarelw 

It IS impracticable iti most cases to sep 
»arate the prostatic secretion from the \csi 
cular secretion This ma\ be attempted 
howc'cr bj massaging the lesiclcs and se 
curing the contents in separate containers 
If no secretion is secured b\ massaging the 
prostate and seminal acsicles the patient is 
asked to xoid again frequently it is found 
that the expressed secretion has bten forced 
backward into the bladder 

Symplomafologv and Diagnosis — Ure 
thral discharge burning or tingling on urina 
lion lumbar pains loss of erections and sc\ 
ual neurasthenia arc common symptoms of 
prostatitis and semmal lesiculitis Thesrnip 
toms are often \ague and xaciable and one 
must undertake a careful examination in 
order to rule out other pathologic processes 
which cause similar symptoms Prostatitis 
must be differenliatetl from posterior ure 
thritis y erumontanitis papilloma of the 
ycsical neck and the rare conditions such as 
tuberculosis cvsls and leukoplakia 

Tlic prostate is more frequently infected 
than the yesicles probably in the ratio of 
10 to 1 The complication of cpididymilts 
points yerj strongly to the yesiclc as the site 


of infection Ilematospermn md nocturnal 
emissions of blood stained semen are sjmp 
toms either of chronic seminal yc iculitis or 
of inflammation of the ycrumontnnnni or 
both The latter can he ruled out by careful 
inspection with the cyslourcthroscope The 
ejaculatory ducts may be slenoscd or com 
pletclr closed by inflammation or scar tissue 
Sometimes they can be successfully probed 
through the urethroscope and made to 
function 

The ycsicles arc rarclv inyohcd in chrome 
inflammation yrithout inyoKcmenl of the 
prostate except m tuberculosis Tins sim 
plifies the burden of diagnosis because the 
treatment is much the same except m cer 
tain persistent types of ycsiculitis in yyliich 
surgical proceilures are necessary for relief 
In many cases a prostate that feels normal 
as to size texture and consistency and that 
may be free from tenderness on pressure is 
chronically inflamed and contains many pus 
cells \n infected yesicle is «cnsilne or pain 
ful to palpation Certain areas of increased 
hardness in the prostatic lobes or in the re* 
gion of the most lateral portions of the pros 
talic capsule ynll lead the examiner to stis 
peel carcinoma The age of the patitnt 
should be considered since chronic prosta 
titis IS most frequently found in middle bfe 
and malignant growths are more frequent 
beyond xbc age o! fifty years 

Wc have now learned that cancer of the 
prostate mar be undiagnosed for several 
years Keyes has pointed out the fact that 
pain along the sciatic nerye on one side is 
suggcsliye of cancer of the prostate and 
yyhcii bilateral is pathognomonic Particu 
hrlr IS there apt to be found a hard almost 
hoardlikc area in the region of one or both 
yesicles in chronic penyesicuhtis The ye«i 
cles are not «o commonly the scat of cancer 
as IS the prostate 

Early cancer and chronic prostatitis y\ith 
interstitial changes arc difficult to diffcrenti 
ate Any area of hardness irregularity or 
nodule formation in the prostate of a pa 
litnt past middle life should be considered 
as probably cancer until its character is de 
termincd by biopsy As carcinoma of the 
prostate adyanccs one meets some difiicully 
m introducing a cysto«cope througb the 
prostatic urethra encountering hardcucil Iis 
sues and irregularitic^jjbe trigone of the 
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bladder ma^ be cleMtcd A roentgcnogrnin 
of the pelvic bones spine and lungs maj 
show inctnstases 

If a definite amount of pus can be demon 
strafed m the e\pre8'cd secretion in a doubt 
ful ca'c gentle treatment for chrome prosla 
tills ma\ be instituted for a fen weeks be 
fore a biopsj is taken lu the writer s capen 
cnce a number of such cases have Mtided to 
mild therapeutic mc-ieures proving thein to 
be chrome inHamniatorv infihrations and 
not new growths If anv suspicious nodules 
appear m the cvsto«copic picture at the 
vesical neck Ihcv can be easilv and safelv 
removed bv the resectoscopc for examination 
without the hazard of metastasis 

\ chronically inflamed prostate mav de- 
velop an increase of interstiliil tissue com 
pressing the proslatic urethra and resulting 
in slowness of the iinnarv stream and pain 
ful and frequent urination These svnip- 
tomj. are much the same as those caused bv 
prostatic hvpcrtropliv with partial obstnic 
iion 

Treatment — Before treatment is begun 
a cartful examination of the upper iinnarv 
trad IV often advisable Mealotomv should 
be performed if the urethral meatus will not 
admit a no 97 Trench sound Gradual dila 
tion of the prostatic urethra is neccssarv to 
relieve the imtaliou in the prostatic urethra 
lo open the prostatic ducts and to help 
emptv thtir contents This also improves the 
circulation niul aids the absorptive jroccss 
in the gland itself 

The trtalmenl which has been most sue 
cessful in chronic prostatitis consists of 
gentle massage foHowetl by lavage of the 
urethra and bladder with a miid antiseptic 
such as 1 to 1000 silver nitrate or 1 to 2000 
copper sulfate The lavage of the urethra 
and bladder serves to wash out the prostatic 
and vesicular detritus vshich is n potential 
source of urethritis and cvslilis Massage 
should not be carried out too frequenllv a 
three to five day interval i» host m ordmarv 
prostatic infections with a longer interval 
as the infection subsides If pain is experi 
enced or if blood tinged secretion is ob 
tamed longer intervals and less vngorous 
massage are indicated In certain instincts 
t! ere may be cavilv forniation and proslatic 
calculi present and these should be removed 
However the chromcallv infected prostate is 


rarclv a surgical problem Heat applied bv 
hot silz baths irrigators or electrical np 
paralus direct to the prostate through the 
rectum and diathermy has been of great 
benefit 

It has been the fond hope of everv urolo 
gist that cliemolhcrapv would be found cf 
fective m sterilizing the chronically infected 
prostate but little improvement has been 
noted from the use of sulfonamides or pen 
icillm The dies represented bi pvTidium 
niallophene and sertmum are excreted lo 
some degree in tlie prostatic contents and 
these drugs mav have some beneficial influ 
ence in reducing the infection in the prostate 
and vesicles On the whole however sys 
Icmic treatment with drugs has been con 
sistentiv disappointing 

After treatments have been earned out 
over a long period i few patients will rc 
mam uncured and the prostate and vesicles 
mav be a menace to the general health Some 
suppurating pockets in the prostate m iv re- 
quire open surgical drainage and in certain 
cases of arllirilis m vvhich the vesicles are 
thickened and contain pus vcsiculotoniv or 
vesjculcetomv mav be neccssarv bv the 
method of Puller or the method so clearU 
described and oxpvrtlv performed by Hugh 
\oung Tins will ht nveessarv in onlv a very 
few cases but if thev are proptrh selected 
brilliant results mav be tTpccled 

Ca «os r BimronD 

OTHER ArrECTIONS OF THE 
PROSTATE 

PROSTVTIC \DSCrSS 

Heretofore abscess of the prostate has 
generally boon considerid as a cnmphcation 
of gonorrhea However it is well to boar in 
mind that a great manv of these cases arc 
metastatic in origin and that ab cess of the 
prostate has followed the passage of sounds 
iioiigics and cystoscopts nnd the use of 
strong injections Again abscess of the pros 
talc has been noted as a complication of 
such general infectious diseases as ivplioid 
fever nitiuips and influtiiza \niong other 
causes of suppuration that the wTiter has 
seen art furuncle carbuncle acute and 
chrbnic osteomyelitis and paronychia os 
well ns acute tonsillitis \bscess of the pros 
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tate may be associated \Mtli benign h\pCT 
troplij but this IS lery rare Abscess has 
followed cases of urethral stricture due to 
{ oor and insufficient urethral drainage Vb 
scess also frequenth occurs as a compltca 
tion of acute urethral gonorrhea and the 
gonococcus IS found in the pus In the non 
\cnereal cases staphylococcus is the most 
frequent organism It may occur alone or 
associated witK streptococci and colon bacilli 
Symptoms and Diagnosis — ^There is no 
difference in the symptoms whether the ab 
scess IS of gonorrheal or non gonorrheal 
origin except that in gonorrheal eases a 
lu-cthral discharge is present which shows 
gonococci Loss of appetite and a feeling of 
malaise soon follow The temperature may 
rise to 104° or 105° F and is often associ 
ated with one or more chills Pam is a con 
stant samptom and mas be due to the ab 
scess Itself or to distention of the bladder m 
cases in which complete retention of urine 
occurs Perineal pain may occur and is often 
accompanied by a feeling of fullness Fre 
qiiencs of urination is present in practicallx 
all the cases and ma\ \ary from a slight m 
crease in frequency to a state in which the 
desire to \oid is so urgent that the patient 
IS obliged to empty the bladder caers fifteen 
to thirty minutes Retention of urine is quite 
common Complete retention in a young 
nnn should always arouse suspicion that 
the condition may be due to abscess of the 
prostate Retention occurs with equal fre 
quencx both in ycnetcal and non yenercal 
cases Abscess may cause obstruction at the 
neck, of the bladder so that difficulty of uri 
nation occurs necessitating straining in 
order to start the stream Rectal symptoms 
such as pain on defecation with a feeling of 
w irmlh and fullness may be present 
Rectal examination shows definite changes 
m the prostate Examination usually is yer\ 
jiainful The prostate is increased in size and 
feels hot and tense and in some of the cases 
fluctuation can be elicited ^\Tien the ab 
scess IS small there ma\ be some question 
about the diagnosis but in ordinary cases 
the rectal examination is quite conyincing 
Leukocy to is is present In some of the cases 
a mdd cosinophiha occurs 

The three possible terminations of an ab 
scess of the prostate are resolution rupture 
or surgical drainage Cases that has e gone on 


torescdution arc extremely rare though this 
IS possible and docs occur in some instances 
By far the largest number terminate by rup 
lure into the urethra or into the rectum and 
occasionally into the bladder Rupture along 
side the rectum may dcitlop into a penrec 
tat abscess 

Treatment — Hot sitz baths hot rectal 
irrigations and heat applied in the form of 
wet dressings to the suprapubic region and 
perineum gne the patient a great deal of 
relief In some instances it is necessary to 
use morphine or codeine by mouth a rectal 
suppository containing belladonna or opium 
IS often decidedly beneficial ^^hen these 
measures fail to give the desired relief and 
when the presence of fluctuation can be 
demonstrated on rectal examination opera 
lion IS in order The abscess should be 
drained by means of a perineal prostalof 
omy At the time of operation careful ex 
aniinalion should be made so as not to over 
look a second ab^ce5s or abscesses in the op 
posite lobe In some of these cases because 
of the presence of pus in the prostate after 
the wound is healed it is necessary to msti 
tute prostalic massage and adsisc the pa 
lient to continue heat per rectum The siilfi 
drugs arc without xalpe m the treatnunt 

C^STS or THE PROSTATE 

Cjtls ot tie proatale ate rate Tley maj occur m 
It e Oe Ijort an J m ch i Iteii well as i n I Its ^me 
authors are of ihe op a oi fhal they are due to closure 
of lie s s po ulans In tie newborn tlese cysts 
project TOlo lie urethra and prwJut* obstruct otis to 
unnal on so ll at cn ctur tion is leterred for several 
ila " afler 1 rll 

Etiology. — \ccord ng to son Fnsch nidline cysts 
onginale from Mullers ducts nhle evsis plicetl lalcr 
ally take their on^an from rcmnai Is of lie woI/Tan 
body Reteoton cysts may be due to narrorng or 
closure of tl e prostalic duels or may result from tl c 
fibrous Issue Salhfr ng infiammaCon in tie p/tKlale 
or urethra Tie alts of these evsts are smoolli an I 
th n an! tie cysts tl emselves arc founl to be pore 
or less ttaDsparenl hen exam ned n th tl c cystos -ope 

Symptoms — \\1 s all cssts of tl e prostate pro- 
luce fe s>niptonis y\hcn large iley may enwe ob- 
struct on to tl e outilon of unne In the ad lit they are 
occasonall confusel v ith lien gn hr-pertmpl X bemuse 
of tic s m{ toms of olr>trueton which tbe> produce 

Treatment —Tl e treatinenl co ssU n lestrucUon 
of tie r\st by mems of fulgurslon thro gl tl e ersto 
scope 

Echinococcus Cyst — Erl ococcus I sense rarely 
aflecls ll c pr< stale yyi en this cond Uon is encounlerc«f 
in tl e per eal repon it is generally foun 1 betweeu ll e 
Waller and the rectum The cvsl may reach an 
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cnormona sirr nncl jnkrfcre witli urmalu n tind m rare 
II sJanccs it miy caun complete retenti m Tt e eel ino- 
fx>ocu» rt mj tmiri t f xalion test ix of crcnl n I m iliag 
toss Tft tfcntnnl i« surfticn! 

09 rr funor* of lie prmlale exr<.|l unrcoma cat- 
ci 0B13 an f fjcnign fij |«rtrop!i> nre ran. 

I’ROSTATIC CALCUn 

PfO«f ifit cilctih tJi M be as htin^ 

cither true or false Inio proefnlic cnluili 
nre silinlc<l within Ihe sub'ilnnct of Ihc 
proslalc EaJst prostalic cnJciih tnre 
cniculi that hn\c become lodpctl in the pros 
talic nrclbra anil rcnlh tio not hclonp to 
thi prmip of Iriic prostnlic stones 

ElioloKy — ^True prostnlic tnlcnli ha\e 
(heir orij,m willim llie pro'>lnlt it«clf Then 
consist in the mam of phosphates carlion 
lies or deposits of hmc impncsiuni or triple 
phosphntes The ctiolop\ Ins not been ilcfi 
niUU diltrniincil Ihric theories haxc been 
nhnneed to expliim llnir onpin ( 1 ) It is 
iNlieictI bi mam authors that the stones 
art due to a imh! chronic infection of the t\ 
ertlor\ duels of the ^shnd ( 2 ) others arc of 
Ihe opjiiton tliat these talcult arc fornnd bx 
deposits of salts around a nuelciis composwl 
of normal prosl llie secretion while ( 3 ) still 
iilhers biljLxe tlmt proslntic calculi ore 
formed b\ accumulations of corporx aim 
licea 

Proslatic Slones arc rare in patients under 
Iwtnis > cars of agi Gonorrhea and sxphihs 
hmc no cliolopicd bcanrip 

S>mptoms — For the purpose of discus 
•>1011 the semploins maj he divided into 
llirtc groups 

1 Cases m which caleiih are found in a 
more or less accidental manner diirinp a roii 
tim plivsinl cxainination and in which the 
calculi do not produce am svmptoms 

2 In this group mnv he placed the eases 
in which calculi arc nssociilcd with benign 
hvperlroplu of the prostate Tlie cbnicnl 
picture js tint of benign prostatic bjper 
trophv The stones mnv be located within 
the glaml structure piopcr or inav be found 
hitween the bvpcrtrophied gland and its 
tapnilc 

J A group of eases in which the 55 mp 
loins arc due to the presence of calculi and 
tlie patient seeks relief because of the dis 
tress incident to the disorder It is this group 
111 it H usudh meant when the subject of 
prostatic caiciih is discussed 


In nearly all the patients pain is present 
at some time or other during the course of 
the disease aJilioiigh in rare instances it ram 
be absent It nn\ be localized to the pros 
late or referred to the perineum urethra 
penia scrotum nnus or suprapubic area 
rarely docs pain extend to tlie posterior siir 
face of the thigh W hen pain is present in Uie 
licnncum it is greatly aggravated bj sitting 
on a h ird surface In the occasional case a 
fll^(o^v of the passage of prostatic calculi 
per vrclhrmn is given Abscess formation 
with or without fistula is rare The urmarj 
svinploins nituraJh predominate Tlje pa 
tient coiiiphiiis of painful urination burn 
mg dribbling and difncullj m starling the 
stream StMial svmptoms are rare but loss 
of polencv has been recorded m some cases 
Rectal sjmptoms such as tenesmus pain 
in llie rectum and painful defee xtion arc not 
tiiiusiinl sjmptoms In the otcasional case 
stricture of the urethra max occur 
Diagnosis —Stones in the prostate can be 
definiteix established m tverj case bv means 
of roentginogriins and stones in the pros 
tale mij be found in eases m winch the 
usual sxmpioms are absent As a rule multi 
pic shadows arc present Thej maj be lo 
e ilc<I on one or the other side of the midlme 
just abox c the sj mphj <is pubis or they mar 
occur on both sides of the midline Their 
grouping IS not alwajs constant 
Next to roentgenograms in xalue/rom the 
<ilnndi)oint of diagnosis is the rectal c\ami 
nation When the stones arc large thev can 
be felt with the examining finger and a sense 
of crepitation is obtained This howexer is 
not alwaxs cxidcnt Area'; of great hardness 
should always arouse suspicions of the pos 
sible presence of calculi ind a roentgeno 
gram should be taken for the reason tlial 
calculi arc freqiientlj overlooking during a 
recta! examination 

Treatment — The treatment varies some 
XV hat m each case Small multiple calculi that 
arc not producing sxmploins but arc discov 
ered during a routiiu examination do not call 
for radical treatment Stones associated with 
benign hvpcrtrophv can be treated at the 
time when proslatectomj is performed 
In the third group of eases that is the 
group m which the patients have svmptoms 
radical removal of the calculi can best be 
performed bx perineal prostatotomv It is 



1278 


THE GENITOURINARY TRACT 


tite maj be associated with benign h\per 
ltoph\ but this Js ^et\ rare Abscess has 
followed cases of urethral stricture due to 
poor and insufficient urethral dra!na„c Ab 
scesa also frequent^ occurs as a complica 
tion of acute uretliral gonorrhea and the 
gonococcus is found in the pus In the non 
\cnereal ca«es staph\lococcus is the most 
frequent organism It ma> occur alone or 
associated with streptococci and colon bacilli 
Sjmploms and Diagnosis — There is no 
difference m the sjmploms uhethcr the ab 
ccss IS of gonorrheal or non gonorr! cal 
origin except that m gonorrheal cases a 
urethral discharge is present which «ho\\s 
gonococci Loss of appetite and a feeling of 
malaise «oon follow The temperature ma\ 
rise to 104“ or 105“ F and is often associ 
ated with one or more chills Pain is a con 
«tant sxmptom and max be due to the ab 
scess itself or to distention of the bladder m 
cases in which complete retention of urine 
occurs Perineal pam ma\ occur and is often 
accompanied bj a feeling of fullness Fre 
quencN of urination is present m practicallj 
all the cases and nia\ \ar\ from a slight m 
crease in frequenej to a state m which the 
desire to loid is «o urgent that the patient 
IS obliged to emptj the bladder eicr\ fifteen 
to thirta minutes Retention of urine is quite 
common Complete retention in a aoiing 
man should alwavs irou^e suspicion that 
the condition max be due to abscess of the 
prostate Relenlioii occurs with equal fre 
quenci loth in acnercal and non \enercal 
casts Ab«ccss raaj cause obstruction at the 
neck of the bladder so that difficulta of iiri 
nation occurs necessitating straining in 
order to start the stream Rectal samptoms 
such as pam on defecation with a feeling of 
warmth and fullue«s maj be present 

Rectal examination shows definite changes 
in the prostate Examination usualU is \er\ 
painful The prostate is increased in size and 
feels hot and tei se and in some of Iht cases 
fluctuation can be elicited ^^he^ the ab 
scess IS small there max be sonic question 
about the diagnosis but in ordinarx cases 
the rectal examination is quite conxincing 
Leukoexto IS is present In some of the cases 
a mild eosinophiha occurs 

The three possible terminations of an ab 
scess of the prostate are resolution rupture 
or surgical drainage Cases that have goneon 


to resolution arc extreraclx rare though this 
IS possible nnd <loes occur m some instances 
Bj far the largest number termin ite bx rup 
ture into the urethra or into the rectum and 
occasionallj into the bladder Rupture along 
side the rectum may develop into a penrec 
tal abscess 

Trealincnt — ^Ilot sitz baths hot rectal 
irrigations and heat applied in the form of 
xiet dressings to the supnptibic region and 
perineum give the patient a great deal of 
relief In some instances it is necessarx to 
use morphine or codeine bx mouth a rectal 
sup|>ositorx containing belladonna or opium 
IS often dccidedlj beneficial ^hen these 
measures tad to give the desirwl relief and 
when the presence of fluctuation can he 
demonstrated on rectal examination opera 
lion IS in order The abscess should be 
drained by means of a perineal prostatot 
onix At the time of operation careful ex 
aniinalion should bt made so as not to over 
took a second abaccss or abscesses m the op 
posite lobe In some of these cases because 
of the presence of pus m the prostate afttr 
the wound is healed it is necessarx to insli 
tutc prostalic massage and adiisc the pa 
tienl to continue lieat per rectum The sulf i 
drugs are without valpe in the treatment 

CtSTS OF THE PROSTITE 

C>»U of Ue pmalAle aw tare Tley may ocnir m 
tbe At bon &A i n c) Itl en at hfII as i n I Iu ^me 
•utbois are of tl e op n on ll at tl ca are due to dosure 
of the anus pocularu !i tie oenborn tiese r}sU 
project nio tl e urethra and produce oUitrucl ona to 
unnaton eo thit m ctunt on s deferred for se eral 
da ' 'ifler 1 rll 

Etiology. — \ccord Dg to von FnscI m dl ne ejsU 
or gii ate from Muller a ducts wh le cysts placed later 
ally lake Ihcr on'an from remnants of tic oKhan 
body Relenlon cysts mas be lue to narromng or 
closure of ll e pTWlaV c lucts or may rts lit (torn tl e 
fibrous tvue folio v ng nflammat on tn lie proslale 
or uretl ra Tic walla of these cysts are smc>olh n i 
Ih n an I tire cists ll emselves are fo nd to be more 
or less transparent 1 en examined « ll lire cj'Sloscopc 

Symptoms — Mien small cysts of the prostate pro- 
late few s n pfoms l\1 en large tl ev may cause ob- 
struct on to ll e outdo r of unne In tl e ad It they are 
occasooall conf se I tl lien gn h ■pertrop! v because 
of the s mptoms of bstruci on niucl Ihev pro<luce 

Treatment —T) e treatme I con sU n leslnction 
of the cs si b means rif fulgural on li rough ll e cvslo- 
scope 

^hiwotoccus Cyst — Fd nococcu* Ijscase rarely 
aRecIs the prostate When tl s con 1 1 on s cncounlerd 
in the ficnneal region t s gcnerallv fo n i betwee i tl c 
bladder and tie rectum Tie c-st mav reach an 
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enrtnnnus size and mtetfere ttiII unnat on ai d m rare 
insjances it n a} cau^e con plete retention Ti t «l» no» 
coi'cus rompletnenl fxal o« test is ot grcul a 1 in d ag- 
ios* Ttc Ireatme t is surgical 
Other tumors of lie prewlate cx<¥pt sarcoma, car 
rmoDm ni d ben gn 1 j pcrtropl y are rare 

PnOSTATIC CiLCUU 
Prostitic cnicjjli im\ be tJnssjficd as bejofi 
either tnie or ftlsc True prostitic ctlcwli 
nre situated «itlim the subslnncc of the 
prostate Fal«c proslatic calculi arc urinars 
calcirh {hat ha\e btcome lodged m the pros 
tatic urethra and really do not belong to 
the group of tnie pro'static stones 
Etiologj — ^True proslatic calculi lia\e 
their origin within the prostate itself Tht\ 
tonsist in the main of pho phates carlioii 
ates or deposits of lime nngnc«ium or triple 
phosphates The eliologs has not been defi 
iiiteh determined Three theories has e been 
adtancod to c\phni their origin (1) It is 
lalieied b\ mans authors tint the stones 
irt due to a mild chronic mfecliou of the c\ 
crctori ducts of the gland (2) others are of 
the opinion that these calculi are formed b\ 
deposits of salts around a nucleus composed 
of normal proslatic secretion while (*1) still 
others beheie that prostalic calculi are 
formed bs accumulations of corpora am> 
hcca 

Proslatic stones are rare in patients under 
t\\cnl\ vears of age Gonorrhea and saphilis 
haie no ctiologicd bearing 
Sjmptoms — For the purpose of discus 
sum the sNmptomb niaj be divided mlo 
three groups 

1 Cases m which calculi arc found in a 
more or less accidental manner during a rou 
tine phisinl cvamimtion and m which the 
nlculi do not produce anj samptoms 
® In this group nia\ be placed the cases 
in which calculi are associated with benign 
hiperlrophi of the prostate The clinical 
picture IS that of benign pro«latic hjper 
trophv The stones maa be located within 
tht gland structure proper or ma\ be found 
hilwttn the lii'pertrophit-d gland and its 
lap ule 

1 V group of cases in which the samp 
(oms arc due to the pre ence of calculi and 
llie patient Picks rehef because of the dis 
tress incident to the disorder It is this group 
tint IS u inIK meant when the tubject of 
proslatic calculi is discussed 


In nearlj all the patients pain is present 
at vomc time or other during the course of 
the di ease although in rare instances it raa\ 
he absent It ma} be localized to the pros 
talc or referred to the perineum urethra 
penis scrotum anus or suprapubic area 
rarelj does pain eKtend to the posterior siir 
fiecof the thigh TIhen pain is present in the 
perineum it is grcatlv aggra\attd bs sitting 
on a hard surface In the occasional case a 
hi&tor\ of the passage of prostatic calculi 
per uret/iram is gnen Abscess formation 
with or without fistula is rare The urimn 
svmploms natunlh pridominatc The pa 
lient complains of painful urination burn 
ing dribbling and difficultj in starting the 
stream Seviial sjmptoms are rare but loss 
of potency Ins been recorded m some eases 
Rtelal sjmploms such ns tenesmus pam 
in the rectum md painful defecation are not 
unusual sjmptoms In the occasonil case 
stricture of the urethra ma\ occur 
Diagnosis — Slones in the prostate can be 
dcGnitcU tst ibh lud iti ei cr% case bi mi ins 
of roeiitgenogniis and stones in the pros 
tall mai bi found lu rases m winch the 
ii«ual svmploms arc absent As a rule nuilli 
pic shadows are present Thej ma\ be lo 
cated on one or the other side of tht midimo 
put aboie the s^mpln Sis pubis or ihej maj 
occur on both sides of the muilinc Their 
grouping is not alwajs constant 
Next to roentgenograms in \alue from the 
sland(iomt of diagnosis is the rect d e\ami 
nation When the stones are largo lKe\ can 
be felt with the cTamming finger and a sense 
of crepitation IS obtained Tins Ilowc^cr is 
not aluais eiident Areas of great hardness 
should aiwnjs arouse suspicions of the pos 
sibic presence of calculi and a rocnlgcno 
cram should be taken for the reason tint 
calculi are frequently oicrlooking during a 
rectal cTOinination 

Treatment — ^Thc treatment iarie« some 
what m each case Small multiple calculi tliat 
arc not producing siniploms but arc discov 
cred during a routine examination do not call 
for radical treatment Slones associated with 
benign hjiiertropliv can be treated at tiu 
lime when prostatc-ctomy is performed 
In the third group of ca«es tint i> the 
group m which the patients have svmploms 
radical remoial of the calculi can best he 
pirfoniicd b\ perineal prostatotomi It is 
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necessan to remo% e all the stones m order to enlargement of the prostate Jt results in oh 
prevent a recurrence and of equal tmpor struction at the neck of the bladder with 
lance to explore the caviU and break op am 'econdarv changes in the blad<kr and upptr 



P g CC4 — SI 0 Ting ll e presence of a Ltrge m I He lobe I j pertropliy * Ih result ng d latal on of tl e ureters sn ! 
markn] h ’liroi epi rolic ulropby of the k incvs * 

adhesions that mav be present so as to pre unnarj tract and it is accompanied bv diffl 
vent the formation of more stones cullv in urination It has a progressive 

course and is fata! unless relieved hv appro 
BENIGN HYPERTROPHY priatc treatment 

HcOnttion — Benign hv pertrophv is a dis Etiologj — Adv anced age is the one factor 
ease of the prostate that is rare before the lint is alwavs present the majontj of the 
age of fiftv and occurs with greatest fre Pract re of Surgerj V> F Pnor Co Pub- 

quenev after fiflv five It is clnracleriml bj Isbm 
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jntjcntsbcinp lieU\cen rift.\ fnc nnd sc\tnty 
vcnrs of age After sc^enl^ ihc incidence of 
this dison«c decreases The oldest patient the 
wriUr has seen with proslalic obstruction 
was ninetj nine 5 ears and ten months old 
Gonorrhea and ssphihs plaj no role m the 
dcaclopment of this di'oasc Formtrlj it was 
thought that gout, rheum itism and alcohol 
plascd a prcdominnnl role but this is not 
tnte Heredits is unimportant, although 
there seems to be a tcmlenci for this condi- 
tion to occur lu families On one occasion the 
writer had ns patients in the ho^jiitn) at the 
«ame timt three brothers who were suffer- 
ing from benign h\pcrtropln 

tli«ir(« lia^c ti«?n ntbwnccrl trom tune to 
time to «x| lain it e muse ot 1l^]>frlrn|>1l\ 1 Hearten 
oselerntie tlieors vrns pmmiilsnteil li> llic Pnnrh set nol 
of urt>lop<ls who «)n<'i<lerc<l tl c livpcrlrtiphv to Im; <lue 
lo or a lunmfestntion of nrterio<ctefo<sis that tnvoKetl 


ongia of loperlropUi C Dcminj froin bis invesliga- 
Imns » of U e opinion that the early changes of benign 
enLirgemenl of the prostate >n man arc pnin*irily due 
lo a multipficatioR of the fihrotnuscular elements 

Pathology. — ^Tlie enlargement of the 
gland aancs withm aer> wide limits Atteii 
lion maj be called to the fact that the size 
of the prostate has nothing to do with the 
sc\orit\ of the svmptoms nor the degree of 
obstruction An nmisinllj large prostate ma\ 
produce onlj mild disturlnncc while, on the 
other hand a aerj small adenoma at the in 
ternat urcthnl orifice ma\ produce exceed 
ingl\ '>c\cri SMuptoms 

Much dfscuuinn stdf centers around (lie question of 
wbcllicr benign li^perlrophv is a tnic ncophsm or a 
lijpcrplaslic process The majonly of urologists believe 
Hat it IS due to In {lerplasia ami is not a true tumor 
fsrmntio/i 





Tig CC5~« Tnlobar hjperlrophj of Uie proslntc 6 showing ll« prooit made bv the internal sphincter with 
lnlra^cslnJtat ptolru«ion of the mufdic lobe 

not «rK K\k pcosUte t\-mA Iwl the Uaddet and Ud Tltiw oj Enfarjement — Tondler nni Zuekerkandl 
nc>s as well 2 The inllanimntoty theory has but few havcdiviletl liyptrlroplij into two groups— mlravesical 
aUoeales at Ihc present time The rnghsh sorgeon and subs ciicsf 

Tlionipwn was one of the earliest oulhora lo beleve lnfrai<^cal Type— Tl<e mlemal urethral onUce is 
that infl«DimulQfy th iciges t« ihc prostate pHserl no cJiangeil both in si npe and in posilion The sue of the 

role m the eliolog> Seieml lenrs ago the iiilenst in cniarpement varies from lint of a small plum to that 

tl c inflamnmK ry origin of hiiwrlropln was rcvncl by of a kroon or it may be targer It mav be more or 
the work of Cieclianowski who believed that Inper l«s pcduneulatiyf or it niaj cronpIoWy surround the 

trophy and also wrlain form of pmstatic atrophy are internal urethral orifice hence its outline may be cither 

tiue to chrome inflammatory changes in the prostate regular or irregular Tl e enlargements arc m isl marked 

This theory has practically no adherenU today S Tlie on the sacral snk of tfe interi al urethral onfiee Cases 

neopfastie theory was upheld bj tliahow who was of »n wlwh dw enhrpemenl entirely surrounds the iiw- 
tJie opinion lhal so-talJcd hipcrlropJy is caused by a thral onfiee have been romparetl to the cervix uten 
tme tumor formation However, the queslion of wlwUier The miema! urethral orifice is al«n>s elevated above 
or not true bjperlrophv is a new growth or w due to its normal location \ groove eauval by the compres 
liyperplnsia is still n much disputed point 4 Disturbed ston of tl e inlcrnaJ spJiinrler niav be seen in the 

ph^'sology w convidercfl by som. authors to be the spearoen removed bj suprapubic prostatectomy 

cause of lijperlropby This opinion is liascil on Ibe Sttbxesteal Type— Under Ihia type Tandlec and 
fact that b>perlropfiV occurs al a time of He when Zuekerkandl group ait cases in whicli the protrusion is 

the function of the testicle is on the wane the hjper bdow the InlcrnaJ sphincter There is no inlnivesicaJ 
trophy being roiisidereil as a compensatory function prolnison but the internal urethra] onfiee is enlarged 

for the diminished or diminishing sexual function $ Point of Ongm—M the present lime the general 
At the present time a good deal of thought nnf iirves- consensus of opiaion is to the cfficl lhal the hyper- 

ligation IS being directed to the possible endocftBO trophy lakes its origin from the acce^iy glanls 
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from tie tubules and not from the prostate pland 
proper Amon^ the authors srho are of U >s optn oo 
ma\ be ment oned Hobilansbs Jores Tan Her and 
Zuckerkacdb Blum and Kubnl os Lonsler states that 
these glandular tubules are present m tl e ampnlh ut 
the embrj-o after the s sleenlh week Others share thrs 
Slew ^fotz and Pereamau are of the op non that the 
ori'un of prostatic b\'pertroph\ is from the central 
group of lubules and that the prostate ilseU does not 
take part in the format on of tl e t tmor 

Grots Description — ^The s ae of U e enlirged prostate 
maj Tarj within wide 1 m ts Prostates bare lieen re- 
moTetl that weighed as mueli as 500 Gm The wnler 
las rerooverl a small prostate Hat negled 50 grans 
wl cb produced complete obstruct on The enlargement 
as a rule, is un form alll ouoli one lobe mar be larger 
(ban the other Tl e surface is smooth and surrounded 
b\ a smootli caps ile and the consistencr is elast c 
Tl e cut surface is 1 ght in color and connect le tissue 
septa are seen running in from the periphery Prostal c 
flu I exu les from the cut surface W en tl e prostate is 
infected small inil ary abscesses max be seen on the 
cut surface 

J/icroicopie examtnaton sitows tie presence of an 
ep Ihel al hyperplasia will the format oo of v If to 
some owes The presence of ci«tc dhtalon of the 
acin 19 noted in a large number of rutanm The 
ep thel al lining of the anni os} be flattened and as 
the dlalaton increases Hey become more and more 
compressed so that onl> the nuclei can be seen. The 
lumen of the tubules mav be fliird w tb flaelv gran 
ubr matenal that conta ns le koertes and starch 
granules desquamated ep H dial cells are also evident 
The changes in the stroma van from a si ghl oxer 
grontl in the mnncctne t ssue to a great increase in 
the fibrous t <sue penglan lular round cell inflilml on 
often being seen 

Changes Due to ObstrucUon — ^Tlnt elon 
gatjon of the prostatic urcthn occurs wis 
recognized imnt tears ago and was utilized 
as an in dngnam Insieid of tlie nortm} 
curve of the provlntic urethra it forms in 
some cases a right angle with the lateral 
lobes which protrude irregiilarh into it «o 
that it has an S shaped curv e \t limes the 
wall of the bladder mat be terv greatlv 
thickened this occurs at tlie expense of the 
bladder capacitv •^o that a small contracted 
bladder results (concentric livperlrophv) 
The mtiseic bundles al«o undergo bvpcr 
tropht and show elevations above the sur 
face which arc delicate in character and few 
tn number al first rVs the di ea^e progresses 
the elevations increase in size and number 
and become verv thick and coarse Sooner 
or later cellule formation occurs 

Diverticula often verv large are not un 
common Dilatation of the ureter and renal 
pelvis occurs m various degree* If the ob 


struction IS allowed to persist complete 
atrophv of the kidnevs mav result 
IlelatioTishtp of Benign Hypertrophy to 
Carcinoma of the Prostate —Opimon is di 
tided on this point Some authorities behevt 
that carcinoma mav take its origin m the 
enlarged lateral lobes Gcraghtv on the 
olhtr hand was firm m the belief that car 
cinoma alnavs> begins in the posterior lobt 
that IS in the portion of the prostate not in 
volvcd in the lirpertrophr 

Median Bar — ^The inltrcst m median bar 
formation began with the publication of n 
monograph br Guthrie m 1830 In this 
group of cases the symptoms are practicallv 
the same as Iho e produced bv large livpcr 
trophies Rectal cvammation reveals a pros 
tate that is normal in size although not in 
frequently it has been found to be smaller 
than normal The term p^oslalI^m has 
been in use for mans vears to describe this 
tape of case The classification given bv 
Randall as i result of much careful work j 
as follows 

Tite I — A bar fibrous in tjTie nnaing 
from or stretched across the posterior Iip of 
the vesical orifice This Ivpc produces «horl 
cning of the distance from the vesical orifice 
to the verumontanum 
TrPE II — A fibrous bar, the projection of 
which IS upward or toward the bladder and 
seems to encroach on the vesical trigone 
Ttpe m — ^A glandular bar m which the 
hv pcrlrophied process is confined to the 
glandular acini of the posterior prostatic 
commi<‘sure lastde the prostatic espiuh 
under the sphincter muscle so that the pos 
tenor vesical Iip is raised into a thick broad 
hcavv obstructing bar 

Ttpe IY — ^Isolated bvpcrlrophj of the 
subcervical glands of Albarran 
Sjmpfoms — The s\-niptoms m this group 
of cases arc practicallv identical with those 
produced bj hvpcrlropbv The patients have 
frequenev and dilficullv of urination and 
attacks of aculc retention of urine Residual 
unne m varying amounts i« present 
Rectal examination reveals a small pro 
late often smaller than normal and cv to 
scopic examination fails to show the presence 
of an intravesical hvpcrlropbv 
The gradual on«et and slow progress ore 
characteristic manifestations of this disease 
One svmptom that is nlwavs present i 
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f^cfJncnl^ of tinintjon »htl is jiultl m the 
i-irl% starts nnd >«lov\ »> pro^ns-. Nocluma! 
frtquuJCN of nriimlion H r!inrict€*r»\lic of 
pm^latic ob'tructmii l^nrJv in llic course of 
llic pnljtnl loiv \onl onh imicc 
nr twin at 1ml liter it i" often niccs 

sire to \oul i\tre half hour or hour 
DiHiciiilx of unii'ition is not Mr\ markwl 
eirh in lJiccotrr*t of tin <Ii«cts( hut i-v pro 
j^reoive ami tin jntjint often fiiuU il ilif 
fictill to «lnrl the strenm m «ome iiislnncos 
the intimt can iit'-s nnle a few drops of 
uniie with the gre ale's! effort The etiflieulls 
i»a; Ik oxcrcome he changes m {Kistim 
In '■omc itislanrrs the pitient is ohhgeel to 
wail one or two or e\en thrie imiiiitis ht 
fore he rnri start the ulream !.«( k of forec is 
oftin nrronni.iimai he In«s of power of pro 
jrction <o liial the pilunl is rom{K'lhd to 
stand el(l^e l>\ during urination 
Dnhljlmg at the end of the act is com 
phmeil of li\ mans patients an inconsoni 
tnce whirh max fll<o he tlue In inrontimncc 
resiilluii, fnim oxirflow, «o callcel paraeloxi 
cal meoMlmtnec 

//emerfiinfl^riro's blceahng i« not a com 
moil sMnptom Illood at Ihc end of iirmii 
lion often fts<ocMle<I tulh slrammg has 
been iioleil NMien j)rofu«e bleeding occurs 
the hhdder max become Rill'd with eloU 
The lileeding ma> be nggrax alcel or mcreaseif 
In the passflpe of instruments 
Polyuna — In some instances the patient 
nux iiaxc an nssocialeel jiolxurm iml max 
pa«> large quautxtus of utmc as much as 4 
or 5 htiTs during txvcnlx four hours 

I\:tn — Pam referred to the urethra and 
ns ocialcd with the act of urination is pres 
cut in from 75 to SO per cent of cases It 
xaries m degree from a mild burning sciisn 
tiori along lIic urethra to sexere pain The 
pam max be rcfirretl to the iieek of the 
bladder the perineum the end of the urc 
thrn or the luck thighs or rectum 

Comjlete Itetcnttan of Unuf — Complete 
rilintion of urine m |hi prosliitie piticnt 
max be iiulurtal b\ e'onstipaliou evjiosurelo 
cold chilling of the bodx and getting the 
feet wcl Oxer indulgence iii nicoliol anel 
long niituniobilc trips often indnee an at 
tack of complete retention Atntc infectious 
proce ses such as influiuza corx zn anel Ion 
sillilis haxe been followed b\ acute com 
pick retention 


Scxiiof bj/nipfomt— As n rule the seKn}) 
sjmploms are not \cr\ prominent Because 
of the age of the patient there is more or 
less diminution of scxuil xigor In some m 
slfliicts the lie tided miproxcmcnl m the pa 
lients general health following rimoxnl of 
the prostatic obstruction results m a return 
of a degree of sexual \ i„or Bepealcd attacks 
of acHk cpfdidxmitis occur in sonic patients 
before tliex art seen bx iJie plnsicnn 

Ca<froinfr«Pnnf Symptoms — Gnstromlcs 
tinal sxmplonis arc not alwuxs present 
but xxlitn tliix arc it is geiurnllx late m tlie 
eourse of the ehstasc loss of fl|ipclite ot 
curs 111 the later stages parlicularlx m eases 
in which there is an associated sex ere infee 
tioii of the urmarj tract Ixcessixc thirst 
eeitli as'orwled polxuni is scon at limes 
Coiistipition IS n frtQiiciU s;^inploni and in 
onu ease's is due to the cnormouslj enlarged 
prostate which imchanic illx interferes with 
the act of elefecation Hemorrhoids arc often 
prisent m eases characlcriwl hj sexerc ten 
esinus ind great ohstriiction In some cases 
I rolapse of the rectum 1 ms been noted In 
gumnl htrnii is not an uncommon sjinp 
tom and is no doiilit due to the cxccssixe 
striiiiing xxhich is incident to the obstruc 
tiun 

Cardtoia^cular Si/mptonw— -V Urge num 
her of patients suffer from xarious cardio 
xascnlar sxniploms such as angim pectoris 
Iixjierlension orleno clcrosis nixocarditis 
nml coronarx <h«easc In a recent sure ex of 
too patients O'! tl per cent had associated 
organic <h cisc of the cardiovascular s} stem 

Complications — The most frequent com 
plication of prostalic obstruction is iiifcc 
lion which max be limited to the bl idder or 
mnj inxoIxL the kidncx nnr? ureters as will 

Aotur dJ> because of the presence of rcsid 
ual nrme cxstilis is the most common com 
plication of prostatic obstruction Ixical con 
(filions xxhich are faxorihle for infection are 
residual urine chronic distention of the 
bl idder and hjpcremii of the mucous mcm 
brnne so that the passage of a sound cathe 
ter or cjsloscopc is often followed by acute 
cjatilis 

In patients xxlio luxe not had mstruinen 
tnlioii urethritis is rnrclj present On the 
other hand a patient who is under treat 
ment with an imhvcJJing catheter may nc 
quire so called catheter urethritis’ Tins is 
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due to the presence of a catheter which acts 
as a foreign body to the fact that the cathe- 
ter pre\ents the e'^cipe of normal urethral 
secretion and furthermore to the fact there 
IS no flushmg of the urethra bj the unne 
EptdtdymtUs js a relaluelj frequent coinpli 
cation of prostalic obstruction It has been 
%nriously estimated that epidid\*nittis occurs 
m from 20 to 25 per cent of all patients in 
eluding the occurrence of epididjmitis be- 
fore as well as after operation 

Dtterttcnla — Dnerticula of the bladder 
^vlth benign obstruction are not uncommon 
It is important to recognize the presence of 
a diserticulum before treatment is under 
taken In certain cases failure to remo\e the 
diverticulum is responsible for the persist 
ence of pjuria following removal of the ob- 
struction 

Stone — Slone in the bladder is a rela 
tivelj common complication Proslatic stones 
are uncommon nev eithelcss stones may be 
found associated with obstruction without 
the presence of infection Stone formation 
following prostatectomy is not a frequent 
occurrence although the persistence or re 
currence of sjmptoms following removal of 
the obstruction should alwajs arouse sus 
picion as to the possible presence of stones 

Renal CompUcatioru . — Acute pyelitis may 
occur following the passage of a catheter It 
mav occur immediatclj before or directly 
after operation and it is characterized by a 
sudden onset of severe chiU high fever and 
pain in the renal area Chronic pjehlis oc 
CUTS lu patients with dilatation of both renal 
pelves and ureters The infection is probably 
not limited to the peliis but involves the 
renal parcnchjma producing chronic pje- 
lonephritis 

Ilvdronephrosis probablv occurs more fre- 
quenllv than is suspected as is ev idenced bj 
the fact that intravenous pvclograms fre 
quentU show the presence of hj droncphrosis 
when It IS not suspected Suppurative pye- 
lonephritis with the formation of small null 
arj abaces«es mav develop These ab«ce«ses 
ma\ be hematogenous m origin otthe> mav 
be the result of extension of infection along 
the lumen of the ureter from the bladder 
Ab cess of the prostate associated with hy 
pertrophj is relativelv rare Stones maj be 
found in the prostate but Ihej are generaUy 
small and are located beneath the capsule. 


Diagnosis — The symptoms of prostatic 
obstruction are tjpica! and a definite diag 
nosis maj be made from the history and 
phvsical examination although in a few 
cases the general sj raptoms maj ov ershadow 
the disturbances of urination 

Rectal Examtnation — Rectal examination 
yields valuable information regarding the 
size shape and consistencj of the prostate 
It IS probablj the most •'atisfactorj method 
of examination bj which to establish a cor 
rcct diagnosis Gcncraliv the two lateral 
lobes are equally enlarged although not 
necessanlj so m cverv case In «ome cases 
the enlargement is onlj moderate in others 
the enlargement mav fill the bonv pelvis 
The surface is generally smooth and the 
margins arc sharplv defined In cases asso 
cialed with much infection there is cviiknce 
of periprostatitis The consistenev which is 
characteristic of benign hj*pcrtrophj is soft 
ness and elasticitv Despite the fact that 
rectal examination gives an amount of m 
formation that is invaluable it fails to yield 
information regarding the amount of enlarge- 
ment which mav be present wilhm the blad 
der or within the urethra 

EaUmation oj Residual Unne— This is a 
relatively simple proce<lurc and when prop- 
erly performed it jaeJds a great deal of in 
formation reganlmg the patient s ability to 
empty the bladder Estimation for residual 
urine (the amount obtained bv callietenza 
tion after the patient has voided) should be 
earned out under slriclcst antiseptic prccau 
Vtows Next to the Tcctal examination it is 
the most important diagnostic procedure 

Chanffes m the Urethra — Formerly a 
great deal of stress was laid on the measure- 
ment of the posterior urethra as an aid in 
the diagnosis of benign hypertrophy Ilhile 
this IS of anatomical interest it is of lilUe 
use as an aid in establishing the diag 
nosis 

Ciiaiography — Cj slograms may be made 
with a sterile solution of potassium bromide 
or iodide The slrcnglh used vanes from 5 
to lo pet cent The cjslogram diowsthc size 
of the bladder ami the changes in its outline 
It occasionally reveals the presence of diver 
ticula where least expected and in <ome m 
stances the reflux of the «olution up the ure- 
ter shows the presence of a large hv droureter 
and hv droncphrosis 
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Intravenous Pyelography — While not nec- 
essary in every case intravenous pyelog 
nphv often shows the presence of unsus 
peeled dn crticula or hj dronephrosis 

Cystoscoptc ExamimtUon — ^Evammalion 
of the lesical orifice with the cjstoscope and 
with the recloscope jields information re- 
garding the intravesical and intraurcthral 
{jpe of hj’perlrophv These methods of er 
amination demonstrate very clearly whether 
there IS enlargement of the lateral lobes 
bars or meilian lobes etc and max reveal 
the presence of stone benign or malignant 
tumors and diverticula These procedures 
must be carried out nilh a certain amount 
of care and under the strictest antisepsis and 
asepsis possible It is best not to examine a 
patient who Ins a «:cverc infection or a large 
amount of residual urine without some pre- 
hmmarv treatment 

Differentia] Diagnosis — 1 Carctmma 
— In the largest number of patients differ 
enliaiion faetween benign hvperlrophy and 
carcinoma is relatively simple and easy al 
though in some cases a small area of car 
cinoma located in a large lateral lobe may 
be overlooked on rectal examination A car 
cinomatous prostate always shows changes 
in consistency, varying from areas of the 
slightest increased consistency to a degree of 
hardness that has been described as stoov 
Irregularities m outline are often present, 
and the tendency for carcinoma to extend 
hevond the confines of the prostate is well 
known The seminal vesicles are often in 
volved early and the intervesicular space is 
infiltrated by the carcinoma 

3. Chrome Prostatitis — ^Patients with 
chronic prostatitis often have onlv slight 
enlargement of the prostate Strippings give 
a large amount of pus The absence of rcsid 
ual urmc and careful cvsloscopic examma 
tion are important and constitute indispen 
sable aids m the making of a differential 
diagnosis 

3 Calculi may be associated with benign 
hypertrophy Rectal examination often 
elicits areas that are very hard in consist- 
ence and a sense of crepitation may be 
present Roentgenograpbic examination is 
an invaluable aid 

4 Ibscess o/ the prostate is rare Rectal 
examination reveals fluctuation in one or 
both lobes The patient often has acute 
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syTnploms sudden m onset accompanied by 
chills fever and sweats 

6 Sarcoma o/ the prostate is rare and 
gives a peculiar sensation to the finger on 
rectal examination when present 

G Echinococcus disease of the prostate 
can be differentiated bv the echinococcus 
complement fixation lest 

7 Lesions of the Central Nervous Sys 
tern — ^It IS vvcll known that lesions of the 
central nervous system produce urinary 
svmptoras that may be confused mth pros 
lalic hvpcrlrophv It must not be forgotten 
that lesions of the central nervous system 
can be associated with benign hypertrophy 
In ordinarv differentiation rectal examina 
lion shows the absence of hypertrophy of 
the lateral lobes and loss of tone m the rectal 
sphincter the knee yerks are absent and 
there is an ArgvII Robertson pupil If any 
doubt exists a ^^asse^mann test of the 
blood or spinal fluid should be made Cysto 
scopic examination is of great aid 

8 Stncturcj of the urethra may be asso 
ciated with or confused with benign hyper 
trophy although as n rule stricture of the 
urethra is uncommon in persons at prostalic 
age The presence of stricture can be demon 
strited bv exploration of the urethra wilJi 
diagnostic bougies 

0 Lesions of the kidney are rarelv con 
fused with benign hypertrophy In rare in 
stances malignant tumor of the kidney may 
be associated with benign hypertrophy 

Prognosis — Benign hypertrophy is a 
progressive disease and unless the obslruc 
tioD IS removed leads to death of the pa 
tienl This fatality is not due to the disease 
per se but to the complications following m 
the wake of the obstruction such as infec 
lion and uremia 'U ith removal of the pros 
tale the prognosis is good 

Treatment — 1 Prophylactic Treatment 
— ^At the present time there is no treatment 
that will prevent enlargement of the pros 
late 

2 iVon Operatite and Hygienic Treat 
ment — Clnllmg of the body should be 
avoided and the feet should be kept dry 
and warm The skin ehould be protected 
with warm underwear in cold weather Long 
cold automobik trips as well as silting on 
damp ground or cold stones should be 
avoided The palieat should be encouraged 
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tnlcclonn is performcti Hlwimg mar be 
controlled h\ suture or b> the «<e of n rub 
her big or a gauze pack ITcmorrhagt occa 
sionalU occurs two weeks nftir opcnlion 
and then is alwass due to infection 

Covxphcntions of surgical proslatcctomv 
arc shock piclitis fisttih dilatation of (he 
stomach bronchitis pni.uinonia pnlmonnra 
embolism and phkbilis Cardiac coniplica 
tions occur less frcqucnlU than formcrU 
because of a mort cartful preoperalise stud^ 
of the piticnt >Mth heart «li<ca5c Cerebri! 
Ihromliosis is rare Coronari occlusion at 
lacks of angina and miocardial failure are 
uncommon 

Urogenital complications developing after 
operation are acute cpididvinttis which oc 
curs in 20 per ctnt of iht eases stricture of 
the urethra which is more frequent after 
Iienntal than after suprapubic prostalcc 
tomv and otcasionallj fi tula after either 
suprapubic or perineal prostaticlomv In 
continence of unne is rare Impotence oc 
curs in a small number of case* and when 
It docs it Is generallv permanent Stone in 
the bladder must be con«idcrcil as a rare 
complication occurring in nliout 2 per cent 
of cases Recurrence following complete re- 
moval of the prostate is rare but it docs 
occur It is clnractcrited bj (ht fact that a 
long internl cxi«ts bclucen the removal of 
the proslali and the development of the 
svmptnnis of recurrence 

Tlic mortaltty las been variouslj esU 
niatcil at from 4 to 1) per cent 

Transtircilml lieieciion — At the pre onl 
lime transurethral resection is the method 
most frequently uscil to rvlicve pro talic ob 
strucliou Its advantages are an cTccedincI' 
low mnrlalitv rate the short period of post 
operative ho pilaliration ami the apphcabfl 
itv of this technic to patients who I creioforc 
have been denied relief of svmploms be- 
cause thev were jKior surgical risks Tlie 
mortalilv varies from 1 to 2 per cent I have 
Iierformid ®3S consecutive rt sections with 1 
death Perfect hemostnsj< i most imjiortant 
here as m nnv surgical proctdiire It is 
nt«l)c«v to emphasize that complete removal 
of the ob truclion is inii>cnlivc lever foJ 


2 to 3 per cent of the cases hene 
longer perform bilateral vasiclomv 
mslrumcnts and mclliods have been 
oped the cold punch of ^luiig t 
punch of Caulk the so-calleij B 
Bumpus punch the Steam “McCarl 
sccloscopt and mnnv others 

CtnCINO^fA 

rtioloRv — ^Tlie tliologv of earcin 
the prostate IS unknown Rccenllv lu 
an endocrine thcorv has been advan 
gcntfal the basis for this theory is 
lows It has been observed lliat cai 
the prostate is often cictremtly scnsi 
the presence of androgens and that l! 
monc can activate the growth of pi 
cancer In manv patients the inactiva 
npulrali 2 .!tion of this hormone brings 
retrogression of the cancer cells Prcvi 
fcctions such as gonorrhea play no 
its development Cancer of the pros 
rare in persons under fiflv and occui 
the greatest freqttenct between the i 
siatv and sevcnlv Bumpus m a sli 
1000 cases found the average age 
sialv five vears Almost 50 per cent 
eases occurrcil m patients between tl 
of sixlv and «e\ontW 
Patholojrv — Roughly, two tVTics i 
cinoma arc recOomized In one the pi 
shows hardlv any change from the n 
and m the second the prostate is cnl 
hard and nodular and often show ext 
ot the carcinoma bevond Oic confines 
gland In the first form the prostate i 
mal in size or max be somewhat cnl 
It js of verv hard consistcncv and ll 
surface nnv appear to be praclicalh 
mal This tv pc of prostate is often fo 
eases m which extensive l>onc metasta 
present hence were it not for the bone 
asta*^ the prostate might be owfi 
ns the scat of carcinoma In thesffosf 
larger group the prostate is definitt! 
larged and the surface is nodular arl 
ular The consistcncv has lieen var 
dcscribetl a favorite term beini: slorvJ 
ness The disease spreads (owanl Ihr 
vtsjcles so that manv limes tJu* f “ 
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tjoijs of drugs jiUo Ihe Icsticio to produce 
fibre IS nre mcUiods that ba\c historical m 
Icrcsl onU and nri. of no u«<. lodaj 
ParuMrsARV l*iiriAKATro\ — It is ex 
Ircmciv important ihn each proslalic pa 
tionl ha\i a complete pbssical c\nminilion 
before optraljon or before special exnmina 
liotis arc iindcrlnktn As prcsiotisU men 
lioncd cardiosascular lesions arc present in 
r3 per cent of the patients and it j^ocs with 
out MiMng tbnl these patunl« an benefiletl 
ch<!e cooiKnlMiJ iulwctn th< 
the cardiologist ind the urologist Prelim 
innry shul\ and preoperaliso preparation of 
the patient base contributed more to the 
reduction of the niorlahls rate than niij 
other single factor Iminircil cardiac fiinc 
lion demands rest in bed and some form of 
digitalis and the fluid intake must be bm 
iltiJ Ilspirlcnsjon is deserving of careful 
Cansidtralmu Tl is not uncommon to see the 


or THE PROSTATE 

urine and a rapid decompression of the bind 
tier IS scr> apt to Jnsc fatal results 

The determination of renal function by 
means of n blood chemical examination and 
phcnolsiilfoncphthalcm test should be earned 
out in c\cr\ case Renal funetjon smII show 
marked and rapid mprovcmcnl as treat 
intnl progresses 

CoNTHOi, OP Inffctiov — Infection is best 
controlled b\ drainage and bj the admmis 
tralmn of large quantities of fluid also bj 
It* age of the bladder ZJrafftage nia^ be ah 
tamed bv means of an indwelling catheter 
or n preliminary suprapubic cystostomy Un 
doubtcdly m the largest number of pa 
ticiils infection can be controlled with the 
indwelling catheter although this method 
1ms certain limitations m that some patients 
comptani of jiain while in others it produces 
urelliral discharge bleeding chills and fever 
\Micn these complications develop it is 
belter to perform a cystostomy under local 
anesthesia 

Ctioicr OF A\F9 tmfs!a — ^T nlmlntion ones 
thesm IS bong used Jess frequently and 
ether should never be used Ethylene is the 
inhalation nmsthetic of choice Sacral ones 
tlicsia either alone or combined with para 
sacral anesthesia enjoys a popularity at the 
present time and when cnrefiilJv given m 
the hands of an (xpcncnccd anesthetist is 
successful m over OO per cent of cases Some 
surgeons prefer spinal anesthesia At the 
present lime sodium penlothal is very widely 
«sc<I 

Choice of Oi fhatiov — ^The prostate 
may he removed in one of three ways t e 
by suprapubic or perineal prostatectomy 
or l»y Iransiirctl ral resection 

Sufrapuhtc "prosiatectomy may be per 
formed in one or two stages and the pros 
tnlcctomy itself may he performed by diviif 
bion of the internal urethral orifice and enn 
ctcalion of the prostate with the finger 

Penneal prMiatectomy following the 
lecliiiic of Young is the most popular meth 
od of proslattctomy at the present time 

Control o/ hemorrhage at the lime of oper 
ation is of the greatest importance because 
these piUenls stand Joss of Wood very 
poorly When there is considerable 1 emor 
rliagc at the lime of operation a transfusion 
should be given Some surgeons make it a 
rule to give a blood transfusion l>cforc pros 



1286 


THE GEMTOURINARY TRACT 


to take a certain amount of light exercise 
such as golf or walking There is no objection 
to moderate hor'seback riding A diet con 
sisting of fre<!h and cooked aegetables and 
fresh and stewed fruits is recommended 
There is no objection to meat in moderation 
although the hea\ier red meats should be 
used sparingly Overeating at banquets has 
often been followed b\ an attack of acute 
retention Alcoholic drinks in moderation are 
not harmful which la best illustrated in some 
tiderlj patients who accustomed to a daili 
glass of wine with their meals are in a bet 
ter condition with than without it The 
bowels should be kept open bj means of 
suitable diet or with a mild laxative such 
as cascara compound licorice powder castor 
oil or enemas 

The patient should be instructed to emptj 
the bladder regularlj and especially to \oid 
as soon as possible when the desire is pres 
ent Hot sitz baths at night give a great deal 
of local comfort and m some cases reduce 
the number of voidings during the night 
Hot rectal irrigations or the use of the Arlz 
burger tube will be found beneficial 

Massage of the prostate m the each 
stages maj relieve tie sjmptoms Roentgen 
raj treatment has no particular value The 
injection of drugs into the prostate is a waste 
of time 

TRE.^T5>n:vT or Acute Complett Retiuv 
T iox — ^>Tien acute retention of urine de 
velops everj attempt to establish spontane 
ous urination should be tried before cathe- 
terization is instituted The fluid intake 
should be limited The application of hot 
water bags to the perineum and above the 
pubes often results in spontaneous urination 
If this fails hot sitz baths are m order If 
there is pam during the attack morphine 
sulfate hjiiodermicallj or belladonna and 
opium m the form of a rectal supposilorj 
are indicated If these measures fail the use 
of the catheter becomes imperative Cathe- 
terization should be earned out only under 
the strictest aseptic precautions A soft rub 
ber catheter should be used first and if this 
cannot be passed without trauma a Coude 
catheter maj be tried At tlie present time 
rubber catheters with a right angle beak are 
obtainable and thej can often be passed 
when the ordinary soft rubber catheter fails 
A metal catheter should be used only as a 


last resort The urine should he withdrawn 
slowly the amount withdrawn depending on 
the amount in the bladder It is better to 
remove it in small quantities even in ca«es 
of acute retention 

In cases m which it has been impossible 
to pass a catheter suprapuliic puncture has 
been earned out Ih the hands of a speciallv 
qualified surgeon this is a simple procedure 
and gives a good deal of relief A catheter 
may he introduced into the cannula after the 
trocar is withdrawn and left in place for the 
purpose of drainage However it is impor 
tant to call attention to the fact that thi^ 
procedure is not neces«arily free from dan 
gcr injurv to the mlcstmes followed by 
fatal peritonitis being a possibility in 
cases m which there is a low insertion of 
the peritoneum On account of the possi 
bility of this danger this method is rarely 
used today 

Theatment of Ciiromc Incompltte Re 
TENT ios — ^Residual urine should be with 
drawn daiK followed bv lavage of the blad 
dtr with potassium permanganate 1 4000 or 
Sliver nitrate 1 5000 V small quantitv of the 
irrigating fluid mav be allowed to remain m 
the bladder or bone acid solution may be 
used and argyTol 10 per cent or protargol I 
per cent or nargol 2 per cent injected into 
the bladder after tJie irrigation 

Tre-vtmest of CnnoMc Complete Re 
TENTION — Patients in this group all require 
operative treatment and unless the reten 
tion IS relieved must lead a catheter 
life’ 

Palliative treatment in this type of ca«t 
IS carried out onh during the period of pre 
Iiminarv study ^\hen admitted to the hos 
pilal the patient Ins a suprapubic tumor 
Tl»e appetite is poor and the tongue is drv 
It IS cxceedinglv important that withdrawal 
of the urine should not be completely done 
but gradual decompression practiced Rapid 
or complete w ithdraw al of the urine has been 
followed by severe hemorrhage or bv acute 
a«cendmg infection of the kidney with lire 
mia and death It is advisable m these cases 
after the catheter has been passed to fix it 
in the urethra so as to institute catlieter 
drainage 

3 Operative Treatment — Ligation of the 
ibac artery castration division of the cord 
or resection of the vas deferens and mjee 
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lions of limps into Uu tesliclc lo proilucc 
filiro*!!* ate mctlioifs llnl {m\t Iiisloricnl in 
Itresl nnK anil nrc of no iiso Im1i\ 

PitcuMiNMiY Pni-pniATios — It K ex 
trcmih important that inch prostntic pa 
lirnl linso a compliti pli\<icnl ixamiimtion 
before oinmlion or Infore sprcinl vxxmmn 
tHins are mnUrtnlin \s priMousU men 
tnnol cnrilioNisetilnr Unions nrc pnscnl in 
ti3 per cent of tin palicnt« niul il pops \mIIi 
out sixinp (Imt (hrse patients an liimfitifl 
l)\ rli»*;< roopenilum In tween th< mternisl 
t!u eartliolo^ist ami llit nrolivi^l IVihm 
itnr^ stdfli nml pnaipenlm jirepanlion of 
tin {valient lixM cnntMliiittil tnorL to the 
reduction of llie niorlalila rate linn nn\ 
other KitipJe factor Inifnirnl eardtic fnne* 
linn dcnnnih rial in hwl and <omr form of 
dipitali< and tin. Hind intake must h< Itm 
ilr<l Ih^Krtensmn n de«tru»p of canfnl 
nm^idcralion II is not unconininn lo ‘■ee the 
blood I n^ssure fall when infection and fa 
tij»in laai l/ceij rorrectial Tin tlnbdicpa 
lieril ran nilhsland o|KTaliriti proiidial the 
projier preojicraliac preparation mail 
tijtwl Other rrimphenlioiM such as chmnn 

I mnchilis nstliiiia and cmplivsrmn should 

I I can fulls sliidiid Ik fore ojurntiou and Iht 
condition improseil as jiiuili ns jxissibK In 
fiTlions of the mouth slioull be lliomiipblj 
iraificatiif bifbrc mirpieaf (riatimnt is «n 
dertaken SMime sutpeons bilieac in tbc pre 
ojK-mliae ndmitiislnlmn of some sulfa drup 
to {rrcvcnl postfl|icfatisc reactions such ns 
b 'er 

Imiaiuid Uinat I UMTioN — ()nc of the 
mifwrlant methods of cxammalmn of Ihw 
prrnip of patients is the estimation of the 
rtiinl function ^Mlcn U !> not normal ilcaii 
he prtalh jmprovixl «ilh Ireatmcnl It is 
imfiorlanl to rcmemlnr Hint renal function 
must bt stnlufircil liifore oiieratuni is itndir 
takin Till, imjmrtnncu of fluids m the trial 
mini of inipairid renal function cannot he 
oiircmpliasizwl Ihnds slimitd be adfninis 
tired bj nuiuth ptr rectum and if ncccssarv 
b\ saline infusion In some cases it ma> he 
necti-iarj lo odmmi<tcr as much ns ^000 or 
(jOOO cc of fluid m tvicnta four hours Diir 
mp tin. admmistrilion of larpc amounts of 
fluid cart must be cscrcmc! not lo oacrloail 
and embarrass the heart It is necessary lo 
decompress the bladder grndiiaHj because 
man> of these patients have high rtsuliinl 
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iinnc ami n npul diconijircssion of the blail 
dtr is sera njit to baac fatal rcauUs 
Ihc dclcrnimalion of nnal function bj 
mi ails of a blood chemical examination and 
phenol ulfoncphllmfiin lest sliouhl he carried 
out in even case Jlrmil funrlion mil show 
marked and rapid imiiroxcmcnl ns treat 
ment progresses 

CoNTiioi OF Infiction — Infection is best 
controlled 1>\ draiinpc and bv the adminis 
Irnfion of larpe qunnlitits of fluid also l)\ 
laaape of the blnihlcr Ilramaui ma\ be ob 
iained b\ means of an mdwelltnp calliclcr 
ora pnhniiiim suprapubic cystostomy Un 
doiihtiHlls in the largest niimbtr of pa 
laiiLs mfeetinn can be conlrolltd with the 
indnilhnp cxilheter althouph this method 
has certain hmilatinns in that some patients 
comidnm of pain while in others iL produces 
urethral (hscharpe bliedinp chills and fcicr 
Whin these eomplitalions develop it is 
l*eller to perform a c>sloslom> under local 
aiiesthc'ia 

CiioiiT OF ANFaniFSTA —'Inhalation niics 
thcsii IS being iiscil less frequently and 
clhi r should ne\ ir be u<cd Ftbx Icnc is Ihi 
inhalation nncsllietic of choice Sacral anes 
the»ia cither alone or eomlimcil veitli para 
sacral ancstlusja enjoys a jiopuhnly at the 
present lime and when carefully given in 
(he hands of an ctpcncfrccrl omsthedst rs 
successful in o\cr 00 pir rent of cases Some 
surpi'otis prefer spinal nmslhesia At the 
prestnl lime sodium penlothaJ is very widely 
u«cil 

Ciioici. oi Ofmiation — The prostate 
inn\ lie rcmovial m one of tlircp ways i r , 
1»\ siij>npiibic or perminl prostatectomy 
or h\ transurethral resection 
ftuprajntfjic prostatectomy mav be per 
formcsl in one or two stages and the pros 
(nlectfimy itself may be performed liy dmil 
Sion of the internal urethral orifice and cnii 
elealion of the prostate with the finger 
Prnnral pro.rtatectomy following the 
leehiiic of Young is the most popular meth 
ml of prostatectomy at the present time 
Control of / cmcirrhage at the lime of oper 
ntion IS of the greatest importance because 
these patients stand loss of bloofi very 
poorly ^Micn there is considerable hemor 
rhage at the time of operation a transfusion 
should be gnen Some surgeons make it a 
rule to give a blood transfusion before pros 
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tatectomj is performed Bleeding may be 
controlled b> suture or bj the use of a rub 
ber bag or a gauze pack Hemorrhage occa 
siortallj occurs two weeks after operation 
and then is alwa\s due to infection 

ComjihcaUons of surgical prostatectomy 
are shock p\elitis fistula dilatation of the 
stomach bronchitis pneumonia piilmonarj 
embolism, and phlebitis Cardiac cotnplica 
tions occur less frequentlv than formerly 
because of a more careful preoperatne sludj 
of the patient with heart disease Cerebral 
thrombosis is rare Coronary occlusion at 
tacks of angina and mjocardial failure are 
uncommon 

Urogenital complications dea eloping after 
operation are acute epididimitis ivhich oc 
curs m 20 per cent of the cases stricture of 
the urethra which ja more frequent after 
perineal than after suprapubic prostalcc 
tomy and occasionallj fistula after either 
suprapubic or perineal prostatectomj In 
continence of urine is rare Impotence oc- 
curs m a small number of cases and when 
it does it 13 gencralU permanent Stone in 
the bladder must be considered as a rare 
complication occurring m about 2 per cent 
of cases Recurrence following complete re 
mo\al of the prostate is rare but it does 
occur It is characterized bj the fact that a 
long interial exists between the remo\al of 
the prostate and the development of the 
sjmptoms of recurrence 

The moTtahty has been variously esli 
mated at from 4 to 9 per cent 

Transurethral Resection — ^At the present 
time transurethral resection is the method 
most frequently used to relieve prostalic ob 
struction Its advantages are an exceedingly 
low mortality rate the short period of post 
operative hospitalization and the apphcabil 
itj of this technic to patients who heretofore 
have been denied relief of svraptoms be- 
cause thev were poor surgical risks The 
mortalitj varies from 1 to 2 per cent I have 
performed 238 consecutive resections vv ilh 1 
death Perfect hemostasis is most important 
here as m any surgical procedure It is 
needless to emphasize that complete removal 
of the obstruction is imperative Fever fol 
lowing resection occurs frcquentlj but is of 
short duration If it is high or lasts more 
than a few davs one of the sulfa drugs 
should be given Epididvmitis occurs in only 


2 to 3 per cent of the cases hence I no 
longer perform bilateral vasectomy Various 
instruments and methods have been dev cl 
oped the cold punch of "ioung the hot 
punch of Caulk the so called Braasch 
Bumpus punch the Steam JicCarthy rt 
sectoscope and manj others 

CARCIN031A 

Etiology — The etiology of carcinoma of 
the prostate is unknown RecentK however, 
an endocrine theory has been advanced In 
genera! the basis for this theory is as fol 
lows It has been observed that cancer of 
the prostate is often extremely sensitn e to 
the presence of androgens and that this hor 
mone can activate the growth of prostatic 
cancer In many patients the inactivation or 
neutralization of this hormone brings about 
retrogression of the cancer cells Previous in 
feebons such as gonorrhea play no role in 
its development Cancer of the prostate is 
rare in persons under fifty and occurs with 
the greatest frequency between the ages of 
sixty and seventy Bumpus m a study of 
1000 ca«es found the overage age to be 
sixty five vears Almost 50 per cent of his 
cases occurred m patients between the ages 
of sixtv and ^evenly' 

Pathology —Roughly two types of car 
ciDoma are recognized In one Uie prostate 
shotrs hardly any change from the normal 
and in the second the prostate is enlarged 
hard and nodular and often shows extension 
of the carcinoma bevond the confines of the 
gland In the first form the prostate is nor 
mal in size or mav be somewhat enlarged 
It IS of very hard consistency and the cut 
surface may appear to be practically nor 
mal This tvpe of prostate is often found in 
cases in which extensiv e bone metastases arc 
present hence were it not for the bone met 
astases the pro'state might he overlooked 
as the scat of carcinoma In the second and 
larger group the prostate is definitclv en 
larged and the surface is nodular and irreg 
ular The consistencv has been variously 
described a favorite term being stonv hard 
ness The disease spreads toward the seminal 
vesicles so that manv times the prostate 
and seminal vesicles form one hard nodiiHr 
mass The carcinoma may spread toward 
the bony pelvis Because of the spread to 
the seminal vcsicics and the invasion of the 
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peh IS , the pro5titc Jjis often been dc^cribeil 
ns ‘ frozen in the pch is ” In% oh enicnl of the 
urctlirn and hhddcr occurs Carcinoma maj 
extend around the neck of the bladder m 
tin form of mUous growths and in r\rc m 
stances nodiiks are «ccn under the mucous 
numbranc of the trijione It max spread and 
iniohe tlie rectum and obstruct the liouel 
movement Perforation of the rectum k rare 
but the writer has seen this several times 
Carcinoma maj extend to the lower end of 
the ureter producing obstruction with r4 
sullinp hvdronophro'.is Attention max be 
called to the fact that not all cancers of Uic 
{rostrtle show the change in consislencv 
prcviouslv described hence when this is 
absent it can rcadih be understood why 
the condition is sometimes overlooked 

■MicroscopicalK cancer of the prostate is 
adcnncarcinomatous In some cases the 
glandular elements predominate and the 
tumor IS soft 1\hen the /Ihroiis tissue elc 
inenls predominate the term scirrhous car 
cinoma is u*cd 

Point of Ongin — Carcinoma max begin 
in the po-^tcrior lobe or more correctly in 
the posterior lamellae or it max take its 
onpm in one or both lobes of a normal pros 
tatc It max al<o begirt in hipertrophicd 
lateral lobes Carcinoma and hvpcrlroph> 
max occur at (he same lime In ‘omc m 
stances because of the prcscuci of Ixnign 
IivTierlroplix the carcinoma is ovcriookevl at 
the lime of operation and the dupnosis is 
not made until sections Itiixe been examined 
micro>copica!l\ Young slates that 50 per 
Cent of the eases of carcinoma of the pros 
talc seen in lus chnic were associatcti with 
hxpcrtrophv of both the lateral and Uic 
median lobes 

Meiariascs — Carcinoma of the prostate 
like carcinoma of the breast and thxroid 
tends to produce bone mclaslases In some 
instances sjniptoms of bone melasta«cs 
overshadow the iirinan svmploms The 
Vionv structures most frcqucnllv involved 
are tliose of the pelvis and spine (pelvis SO 
per cent spine 90 per cent) Slctastasis 
mav occur in anv bonv slrticlurc The ribs 
and femur probablv next to the pelvis and 
spine are most frcquentlv mvolvevl The 
predominating lesion is the production of 
new bone so-called osteosclerosis nl 
though osteoporosis may be present with 


ostcoschrosis Sometimes the osteoporosis 
predominates and this accounts for the 
spontaneous or so called pathologic ' frac- 
tures Mctastnscs to the retroperitoneal 
glands probablv occur much earlier than is 
generally believed because of the difficulty 
m demonstrating them by palpation and 
phxsical examination on account of their 
deep position The inguinal and femoral 
glands Qs well as the cervical and axillary 
glands mav be the seat of metastatic dis 
ease 

Symptoms — In the largest number of 
cases the urinary svmptoms predominate in 
the clinical picture and arc characterized by 
obstruction at the vesical orifice Unnarv 
symptoms mav be of recent origin Rectal 
examination reveals the presence of an ex 
tensive cancer In some cases the svmptoms 
of obalruclion occur late m the course of the 
disease 1 rcquency of urination both ilav 
and night associated with difficullv and 
pain are the symptoms most frequently 
present This group of symptoms mav be 
duo to the cancer itself or to the associated 
hvpertrophv of the lateral and middle lobes 
Complete retention of urine occurs late in 
the disease although the writer has known 
this to bo the first symptom to bring the 
patient to the liospilal for examination 
Gross hematuria mav occur but it is rare 
Pam in the back over the sacrum or m the 
renal area and along the course of the sciatic 
nerve is often present This may be due to 
lionc mclnstascs or to the pressure of the 
retroperitoneal extension of the cancer on 
the nerves Bilatcnl sciatica in a man with 
urinary symptoms should always arouse 
suspicions of the possibility of carcinoma of 
the prostate Spontaneous fracture may be 
the fiRt symptom presented bv the patient 
Rvclal symptoms such as pam in the rec 
turn constipation and painful or difficult 
defecation occur late Proliferation of the 
carcinoma into the rectum as previously 
mentioned occurs but is relativelv uncom 
mon 

Diagnosis — ^Rectal examination is of the 
greatest importance^ in establishing a diag 
nosis A careful rectal examination should 
rev eat any changes in the consistency as 
well as m the contour of the prostate In 
crease in the firmness of the gland ns well as 
slight irregulanlv of the surface should at 
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( nee nrouse suspicion Oiat the diceise is a 
(ircinoma The presence of small hard 
nodules IS of great \alue in arming at a 
diagnosis In a a^eIl dea eloped case there is 
no difHculta in making a diagnosis on the 
iiasis of a rectal examination An enlarged 
hard nodular prostate with extension to and 
inaohement of the seminal aesicles presents 
iin problem in diagnosis 

In the average case casto«copic examina 
tion is of but little aalue in arnamg at the 
<orrcct diagnosis It is of aaluc in demon 
^tralmg the presence or absence of other 
ksions of the bladder such ns stone diaer 
ticiila and «o forth It is aUo of aalue m 
ilemonstrating the presence of carcinomal 
oils inaolacmcnt of the neck of the bladder 

Ferguson adaises aspiration of the pros 
tate through the perineum as an aid in diag 
iiosis of earlj carcinoma Roentgen exam 
ination for the presence of bone inaolvcmonl 
13 of great value especnlla m ca'cs m aahich 
rectal examination is of little aalue At times 
It IS difiicult to differentiate these bone 
changes from Paget s disease Finalb 
vome cases carcinoma cs not recognized until 
after the histologic examination of the re- 
moved prostate 

UifTcrcnttal Diagnosis —DifllcuUics maa 
be experienced in relalivela voung men m 
vahom the consistenca of the prostate has 
changed and ba reason of this there is con 
fusion avith chronic prostatitis Stone m the 
prostate can be demonstrated b^ the roent 
gen ray (sec section on Diagnosis of Slone 
m the Prostate) Tuberculous is rare at the 
time of life athen carcinoma occurs and gen 
tralla the patient presents other caidenccs 
of tuberculosis m the genital or urinara 
tract 

Prognosis — In «onie ca«cs the groaath is 
a era slow The duration of life after the 
diagnosis has betn made has been estimated 
il aliout three and a half aears This de- 
pends somewhat on whether the patient 
jircsents him«elf carla m the course of the 
disease or avhclhcr metastases arc present at 
the time examination is made 

Treatment — Treatment maa be consid 
I red under four headings (1) perineal 
proslatcctoma (2) treatment avilh radium 
or roentgen raas (‘J) treatment directed to- 
ward rebel of obstruction and (4) ondoenne 
therapa 


1 Penneal prasiatectomy with or without 
the removal of the seminal vesicles has been 
recommended In Young In a senes of 501 
operations for cancer of the prostate life 
avis prolonged in 24G patients for more than 
five years 

9 Roentgen Rag and Radium Treatment 
— Radium mav be applied m one of two 
wavs ba radium emanations inserted into 
the prostate after pcrmcal exposure or by 
the introduction of the radium element into 
the prostate through the perineum with 
radium needles The latter method i> more 
simple Applications of radium through the 
urethra or through the rectum are rarcla 
used todaa There can be no question that 
radium treatment often causes marked re- 
duction in the size of the carcinoma and no 
doubt inhibits its growth Some surgeons 
prefer Oic use of deep roentgen rajs to 
radium 

3 Reliej oj obftniaiton mav be obtained 
by suprapubic castostomy or transurethral 
resection Both procedures have the same 
objective mmelv to relieve complete reten 
lion and to relieve the obstruction at the 
vesical neck therebr preventing secondsra 
changes in the ureters and kiilneas Supra 
pubic castostoma is rarely cmploacd at 
the present time Transurethral removal 
of the ob->lruction (electroresection cautcrv 
punch) relieves the obstruction and avoids 
ibe neccssila of permanent suprapubic calh 
cter drainage tMicn the obstruction recurs 
a second resection can be performed Fol 
lowing the removal of the olvslruction ba 
transurethral resection treatment witli 
radium or deep roentgen rays should be em 
ploacd as an adjunct 

4 Endocrine Thtrajty — ^Tlus can be ac 
complished in two wavs ba castration and 
ba the administration of estrogens There 
IS at present some difference of opinion as to 
wlielher these two forms of therapa accom 
plish the same clinical result It should be 
emphasized that both of these methods of 
therapa do not cure prostatic cancer The 
time IS still too short to evaluate the end 
result from these forms of therapy 

SARC03IA 

Sarcoma of tiu prostate is a rare disease 
The bteraturt contains reports of onh 11* 
ca«e>*' 
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Eliologi — As m sxrcomi m other pirts 
of the hodj the ttioJog} is linknoun In 
approtimatclj one third of the reported 
ciscs sarcoma occurred before the age of 
ten rears but it may occur at an^ time of 
life Adami reported a case in n pitient aged 
eightr eight 

Pathology — Practicalh e\er^ tape of 
sarcoma has been reported Round and 
spmdie cell rhab(Iom\o«arcoma and leio 
jnjosarcoma occur in about fO per cent of 
cases Among other tjpes ma^ be mentioned 
angio fibromj'ro fibro Ijmpho rojxo 
and chondrosarcomas The most frequent 
sites of metastases are the kidneys inguinal 
^landa lungs li\er pleura and the retro 
peritoneal glands 

S>mptoms — In a large number of cases 
the tumor has reached an extensne grouth 
bifore the patient consults a ph\sician Be 
cause of the pressure on the bladder urethra 
or rectum disturbances of micturition and 
defecation are often present ncmaliiria 
max occur Pam along the course of the 
sciatic nerxe max occur m rare instances 
Complete retention of urine edema of the 
lower cttremitics and of the scrotum Joss 
of weight and anemia are later manifcsta 
lions 

Course —As a rule the disease runs a 
verx rapid course The axcrage duration of 
life after the onset of sxmploms is aVoiil 
tine xear 

Diagnosis — ^In general the diagnosis is 
rclativclx casx to make Rectal cvammalion 
‘•hows the presence of a large 'oft and 
inooth mass in the prostatic area In the 
ulult the presence of an enlarged prostate of 
a pccuharlx elastic consjslencj is Jiighlx sug 
gestive The condition can generally be dif 
firentialed from carcinoma which is more 
nodular and irregular in outline Tul eren 
losis abscess and stone offer no special dng 
no’jtic problems Great cate should be exer 
cised to differentiate bctxvccn pnmnrx sar 
loma of the prostate and primarx rctropcril 
onea! sarcoma that has extended to the pros 
tale 

Treatment —The most fnxornble results 
have been obtained xxith radium and deep 
lornlgcn ray tlicrapj Surgical treatment is 
indicated onlv for tbt relief of obstriiction 

IIprxtxx L Kiutscii»ier 
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THE MALE EXTERNAL GENITALS 

rvJUItlCS OF THE PEMS AND URETHRA 

The location and mobility of the distal 
aspect of the perns and urtlhra afford these 
structures some immumtj to direct injuries 
xrhdc the fixed portion xvhich penetrates tin 
triangular ligament and the part immcdi 
alelx in front of this ligament are espcciallx 
susceptible to both direct and indirect in 
jurj because of their anatomical location 
and immobilitj Anv portion maj recent 
injuries from sharp penetrating objects both 
from the outside and from xvithin the 
urethra 

The flaccid ■penis may he dislocated from 
its coxenngs and displaced under tlit skin 
of Uie scrotum pubis or thigh This uncom 
mon injure is thought lo be dim to a force 
applied lo the extremity The tear occurs at 
the sulcus back of the corona Rupture or 
so called fracture of the poms occurs from 
bending or sudden direct force applied to 
the organ during erection causing a tear of 
the fibrous sheath of the corjiora eaxernosa 
The mjurx is xtrx painful and the penis 
becomes edematous which together with 
Jiematoma produce a distorted markedix 
enlarged structure benlaxxax from the side 
of llic rupUircd sheath Conserxalne man 
igcmenl consisting of elcxation of llie part 
ICC packs and Jatcr sometimes incision lo 
rclicxc hematoma is indicated 

Slrangulatwn resulting from the npplica 
tion of a ring or other similar inelastic «ub 
sinnees nbonl the penis bx infant persons or 
b\ others probabix unstable monlnllj for 
purposes of masturbation is not uncommon 
in institutional work There is intcrftrencc 
with the blood suppK swelling occurs and 
the constricting object is often biirud deep 
m the tissues Gangrene and complete sc pa 
ration of the distal segment max occur if 
the constriction is not soon relieved Con 
stncUons of much less sextrilx occur but 
these persons froqiicnllx do not present 
themseixes for treatment null} nciife iinnarx 
retention has resulted which max be too 
late lo saxc the distal segment intact The 
treatment consists of rcmoxal of (he con 
stricting band 
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The remoial oj the integument oj the 
perns accidents wth machines id uhich 
the clothing has been caught impinging the 
skin of the penis resulting in its renio\al m 
whole or in part is occasionalh observed 
Some cases of criminal mutilation are cn 
countered in which the penis has been 
pletcK stnpjicd of its integument Plastic 
operations and skin grafts are usually neces 
sary but tlie remarkable regeneraliic capac 
itj of the integument of the penis and 
scrotum should alnais be kept m mind 

Straddle injuries of the bulb and bulbous 
urethra are common usualh caused b\ the 
weight of the falling bodj when striking a 
fixed object the force of the fall being ap 
plied to the perineum in the region of the 
bulb Variable degrees of injiiri result from 
contusion of the bulb and urethra to com 
plctc maceration of these structure:. The 
extent of the injuri usualli determines the 
symptoms but the swelling resulting from a 
rclatneh minor injun to the tissues mas 
produce unnari retention and comphea 
tions 

SjTnploins — The most common svmp 
toms are perineal pain shock urethral 
Weeding and difiicull or impossible urma 
lion The intranrclhial bleeding appears at 
the external unnars meatus and is not asso 
ciatcd with the act of urination except to be 
aggrasated b\ it as a result of the com 
pressor action of the bulbocavernosiis 
muscle 

Treatment — An injurv not sufficient to 
produce inlraurclhral bleeding or inlerfcr 
ence mth urination should be treated bx 
local application of icebags and should be 
under careful observation The hemalonia 
mav absorb hut mav riquire incision 

Eslemal urelhrolomv is freqiientlv neces 
«arv m order to slop the bleeding relieve 
urinary retention and remove the liema 
loma Urethral dilations mu«f be carried out 
for manv months so as to prev enl the dev cl 
opment of a slncture 

rsJURlES OF THE SCROTU^I AND 
TESTICLE 

The normal rtlativc mobilitv of the 
scrotum and its contents allows these striic 
turcs sonic protection against anv onlinarv 
tvpe of injiirv Gunshot wounds and injuries 
acquired bv sharp objects in motion are 


among the notable exceptions resulting m 
injurv to the scrotum and its contents in 
Tarjing degrees from laceration of the scro- 
tum to marked destruction of the testicular 
tissue which mav necessitate its removal 

Dislocation of the testicle from its scro 
tal sac is caused b\ swdden blows it is <ecn 
m horseback riders and in persons who have 
had an accident m which a vehicle wheel 
passed over the bodv The testicle is usunlK 
driven out under the skm overlvmg the 
pubis but mav lodge tinder the skin of llii 
penis or in the groin Replacement b> man 
ipulation or surgical means should be effected 
immcdiateh otherwise atrophi occurs 
more common condition is the temporarv 
forcing of the testicle into the inguinal canal 
under the stress of a sudden blow which 
simulates a true dislocation sjmplomati 
call> 

The most common injurv to the scrotum 
and testicle results from a fall astride «ome 
fixed object and the forcing of these struc 
lures against the svmphvsis pubis Ob\i 
ouslj these injuries varv du’cctlj with the 
directness and extent of the force npplicil 
Ilemaioeele is n common result of injuries 
caused b\ crushing direct Wows A firm 
smooth tender mass is produced that docs 
not transmit Ivht It iisinllv absorbs hut 
ma> need to be evacuated surgicalK Be- 
cause of clots aspiration is either difficult or 
impossible 

Toreion of the testicle is rotation of tin 
testicle in cither direction with from one to 
four half turns The blood supply is inter 
fered with as a result of the twist in the 
spermatic cord The condition is more com 
mon than supposed as it is frequenth mis 
taken for epididvmitis A normal testicle 
probable could not be «o rotated which im 
plies that some anatomical abnormahtv is 
present The condition occurs m undc- 
scended testes in about half the cases The 
following anomalies have been given ns pos 
sible causes the abnormal attachment of 
the common mescnlirv and vessels to the 
lower pole of the testicle and globus minor 
the elongation of the globus minor a capa 
cious tunica vaginalis and the incomplete 
attachment of llu epididvmis to the scro 
turn Sudden muscular effort is frequenth 
the exciting cause but the condition has 
occurred during sleep Thrombosis of tin. 
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'.•.rli Wow iJii lwi«l jijul Mrvjnp lit grew 
(if iicrroM*; of the testicle diiunduip on the 
Un^th of time tfn, oji«(l nrc present 
TJa >\iijplD}i}5 nirJudf snihJrn s(Mr( pnm 
in the tc^tah wUh shock nnu'en 

niid sonittnncs \onnlinp TxaminnlKni eitl\ 
nvr-iU n ‘wollin tMiuh tin differ 

• nlnlion 1 h tween the lesljcle nnd epnlul 
\inis In pilpilion u soon lost nnd thi <im 
tal tjs'm la'TOMjes edinnfnus loiter the 
^vnm suliMdis Init tlu le-*tis T«nnn« lender 
mill swolltu Thin i- fi\(r nnd l«nk«i\ 
j/i js In an »iiid(«-r(nijed Icln Iht comlilion 
'•imnhle'i str'inpuhtcd hirnu white in the 
de‘cindid ti-.ln extiptinj* for its onset it 
'nir^ists ip}d»d\nnlis 

rreolTfirnf — T*nrl\ rccopmlion and snr 
pienl nhef nri sinxcssfnl nnd impernlut 
sjijK Jajir tr<al«iejil eilhir t^ni'ersativi or 
"iirpiesl nnnol prcvml nlro|ih\ It Ins 
lK*en nipufatrd Ihnl the -inomiU winch 
HiAr> the condition jiossjhle hihiml 
In me the othir testicK sltotild he more 
rIoscI\ fixed to th< Iwltotn of tfic 'crolum 
as ^ prophthclir ninsiin 

Hi inu SOS 

lff*r t f nfxl Aft>B ft f (ml t Citdo »t<v 
4'-4i(i I'm 

lloHVf J an.! Itnrr I P tm J st^n 

mi 

T fi.> 11 K ‘->tii M J t nii 

STKicThiti or Tin uiimiuv 
*^\TiT;\'ini nS \\ii wx\\nn xs wss <«S,ww%c ms 
mwmp of this slrnclure which w H<HaIK 
ranged li\ scar tnsiii 

Conf/cHi/«/ afncfiirc is due tilliir to n de- 
'thipminlnl difect or to in oarlv ii»r«cos 
Hired infection which nijocs stenosis of the 
imains 'll ihi pcnn<crolal jniiclion or at 
11m hullxnnemhrnnons junction It »« 
idU recoRinred b\ fr(i|Hcne\ nnd diflienUs 
(f untntion soinitinies nssocintwl with 
dnhhlmp I’aliinfs wilh chrome einin*«is 
should hi ixnminod for this defect Aicntal 
stncliiri IS nppnrinl on nispeclum hut the 
dei per ones an dngjio id onh h' inslni 
nienlnlion Mnlil strictures must he cut 
wliilt the deeper ones ninv respond to diln 
linn 

Troiiinatic alnefure is the result of scar 
lissiic de\eIoj)ed following injuries of the 
suhniiirosal lissitis In tht anterior urclhm 


it cornniunlj results from improper iiislru 
mchtntion or u straddle injurj of the bulb 
ous jHirlJoii whili m tht postirior urethra 
fncliirt of the Wnv polus with urcthnl 
iiijiirx I", tht chief cause Irnuiiialic stric 
lure dixclops within a few weeks or months 
rnlloHinp m;ur;i, whtrens mfiammilori 
slncttirc rtijuirib a much longer time for 
its prt since to hi come apparent 

Inpamiftaiort/ ftneium an almost all of 
gonococcal origin chancroid and chancre 
nlKHit till inialus and tuberculosis being c\ 
(cptioiis Tht scicntx of the gonococcal 
infdtion ntlier tlnn its clirontciU produces 
stricliiri Careful gintlc treatment of gon 
orrliti pnvinls this complication while 
injudicious iiislriinuntatinn and the nsc of 
strong antiseptics mluisifi the infection and 
Itnd to produce stricture 

|*a(hoJo<ry — t glnrlure ti esucntialfy a ftiroiM gwir 
in tlf urtll fn1 wall iiwmIK tlarlrtl in Ilf * I murnsa 
t(e irrllral pinnh nnf hrunar Contract on nf 
tif I'-ar irnkr« tiirller narmaii^ up to tic ponl of 
•ImiKt ftMnpIflf (vtI u on at times Ai Ihf dan U are 
on tlf lliof a! I Inlrml »aIN lie *car Imip prntnm 
matfs Ihrrr t1 r 1 imrn l«ine tnaanl tl e m f \ sine 
turr ina> W a Mode luint or inaj' roxcr a i area of 
(exersl vjnarf lanlimfUn Mull jlp gtnetiirs nny Iw 
irrvjt Ihf Jwmrrs of which air procrM.si»f]y nnr 
nwff as tie I* strnor nrcll ra is appnnrlcil t jerra 
(on of (he mufo<A oflrn occurs iiolh tu front nml 
Mil t B sinctiirnf orra wticli aroonnU for (te pres* 
ftfT of coarv- Icaiv si mfs in (fe Trsi %o fed unne 
Irnurctlral ot 1 unnary cslmvasatinn some* 

limes iTsull Frostnl lis nn I Kininaf scsic I lis wsimlly 
siprncnc an 1 «{»ntnncois imirrei t ep I I>nuls is 
ool « n isuaj Tl r nmount of tes 1 ml intert t unne w 
tisualh I *>1 P^at b it lii'prd^'il 1 v or I latol on of the 
INIW results f Itownt li i{ hlal nil ni 1 Mcen 1 ng 
tnferli n of ll c tjper uninrx tract in long stan ling 
ses-cre rases 

*1 he 8' mptoms are those of chronic iirelh 
ritis I c a g|p(t\ discharge and liter fre 
qijencx ind difficullx of urination ossociited 
witli dribbling nnd sometimes incontinence 
Acute nrimrx retention mas occur ns a 
result of locil congestion brought on h\ ex 
IKisure to wet and told \oliintir> retention 
of urine or instrumentation 

Till dngnosis is not (hlTicult to mike 
after obstructive svmploms nppoir Too 
often the neccssnn cvnuiin jtion i? not made 
when chronic discharge alone is present 
The use of bullions bougies and sounds to 
cihlimle Ihi unthra establishes the dug 
nosis 
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rroph\hctic treatment comsi<iIs of care 
ful gentle treatment of the gonorrhea 
Actuc Ireatiiicnt is prtfcrabh b\ dtUtion 
In certain cases of toiigli stricture of tlic 
shaft of the penis internal urelhrotoma is 
rcfiuircc! nliilc stricture of the bulb that 
(Iocs not admit a filiform bougie must be 
opened bj extcrn'il urethrotome Whither 
treatment is primarily bi dihtiou or b\ 
cutting dilating instrumentation must be 
continued at increasing intcrials for months 
or scars until all tendeiicv of rc'coniraclioti 
Ins disippe ircd Infections of Uic genital 
and upper urinar> tract must be nppropn 
atelj managed 


The cour'c taken bs the periurethral in 
fection depends on the \inileiiee of the bno- 
Icna as well as on the tissue re islaiice of 
the host If the locd periurethral ti suts 
maintain control the mfi“clion remains local 
i/cd and n periurethral abect s is formcil 
honcicr if local eamdilions are not faior 
able for localization the infection spreuK 
ns cellulitis The course of tlic cellulitis i 
iletermineal b\ the fa cial planes of the pelv is 
and penis (Fig OCG) 

Superficial infillrition results from cm 
<ion proximal to a slnctiire usuallv of the 
bullmus portion nhtch nlloMS infection (o 
become perniiclhral into the superficial ti 



4 fiCf .—Shoirinff the faseial plsnci wl >eh determine the course ot pUefrtnoo***** inCllrttura 


PIIIFGMONOUS INFILTRVTIOV 
{Vnuary Fxtraia^aUon) 

FMetjmonous mfUrotion formerW callcil 
iirtnnre exlrtMsntion is a roiiddion in 
which infection extends betond the urinan 
cliatmcl at a point made Milncrtblc bs 
ulceration Tlii« {xiint is u«iiall\ just prox 
mial to a stmliireil ana of the anterior por 
tin!) of the tirellirn It has been presiimexl 
but neicr pm\c<l that urine accximpanies 
the infection ®mcc this compheation often 
occurs 111 the prc«cncc of large caliber (IS to 
30 r ) fitrvclurcs the directing force eotiM 
not be adcointi brre to force urine into the 
jKTiurt tbral ti <ucs 


sues of the perineum The phlegmon is pre 
sented from going back of the triangular 
ligament its xcniral nttarhmenl loCollcs* 
fa«cia The latter directs the effusion for 
wnnl into the superficial tissues of the sero- 
Itim penis "iiid abdominal trail Infillnlioii 
starting distal Ui the posterior ntlachmcnis 
of Bucks fascia is confineel to siiiierficial 
lis ties of till penis In tins fascia Both 
tapes of superficial infiltration rerjuire ex 
Icma! iirithrolomt and niiiltn It incisions to 
effect drnmace of the ti««ues intohetl 

Deep unnan extras asation re<tiJts from 
Im \ks back of the triangular ligament 1 ' 
far the moit common cause is urethral in 
jura a««ociatc<l with a fracliiretl ]>cbis 
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Urine is forced hilo the pcriproslalic tissues, 
It soon becomes pcrncsicnl and finallj may 
(Xtend upon tbe abdonunnl nail siparntin;' 
ihc pcnlontum from tbe lrans\crsdis fascia 
Usujllj the diagnosis is obsious when flit 
patient is first seen, but with peritoneal irn 
iahon and ils a’^socinti'd protcclni niiiscu 
lar ngiditj, inlra abdominal lesions mnj be 
suspected 

The maingcment is alwajs surgical and 
includes the proMibng of suprapubic dram 
age of the bhiddtr and pcri\csical tissues, 
also realignment of the rnplurcd and tortu 
CHS urethra and tin. maiiitnimng of (he 
alignment with a firm inlving nrethral cath 
itir 

IlErrnrNOJ 
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TUMOnS OF TIIE TESTtCLF 

runinrs of the testicles an not common 
Thc> occur once in c\cr\ 20(l0 male ailmiN 
sions to the hospitals and represent 057 p<r 
cent of all mahgiimt tumors in nun being 
rilaliscU more common in Ihc undcsctiulccl 
than in tin norinalU pficc<I organ 

EUolog},— The tumors occur m mfanls 
boss and men the greatest incidence being 
btlwccn the agis of lwcnl\ and fiflj tlic 
tumors scr\ iincommoiiK appearing before 
puberlj Trauma as a fatlor, is open to 
'nrious mlcrjirelalions About 50 jicr cent 
of the liistones cite trauma of some sort 
but the causal relationship still ri mains to 
be proved The throiiic irritation and direct 
trauma to wliicli an mcomplctth descended 
testicle IS subjected maj be a factor The 
frcqmncv of cpidnljmitis and the rclalisc 
rants of Icslicnlar tumors jirobabU indi 
cite no causal relationship however some 
tumors arc first apparent following such an 
infection Iliriman states that ‘it is doubt 
fill whether single injuries to a normallj 
placed organ do more than call nlleiUion or 
net as a stimulus to an already existing 
growth " 

Pathology, — ReoiKti tumors of the teslidr arc veiy 
rare ribroma of Ibc lunicti all ujntica an 1 true n lenonw 
f aTc Wn cif«crved As a nilt- tumors of the teslicfc 
are mal ctisoI being amonji Ibe most mnignanlof all 
neoplasms 

The ol for rieraturc nboun fs «ith names for rliBemit 
cell nrmnEemenls This confusion was somewlial 


tlcaml when with belter IisIoIdric metbols an I care» 
tul ituili of fccnnl sect ons it was cfscovcrcl that tfe 
nuionty of these tumors have n tnilenual constitnton 
aiiJ are m fad leratomas There is sLll lack of unnni 
loitjf JO l)>cjr cJaesihrabon some authors believing 
lliat praelirnlly all arc teratomas while others hold 
(hat there is n seron { group of pure tumors originating 
from the cells of the scrminfrrous tubules 

It IS well to rccognire two mam groups (1) mixcil 
( inior* II rutomns) ari/I <S) pure celletf Ijpes fserrit 
omas) 

tliseaf tumors are iferised from all three pnmary 
gerniiial Hsers Tie ilcrisalisrs from all three layers 
arc freiuciiUy fo md hit owing to overgrowth of out 
ccH tspc one germinal liter derivative may Jit. raisaiiig 
or fea 1 Iv nscrIoolvFil in the stctioii The most common 
l\|>c of teratoma las n trulern al cell arrangement in 
no alrUnilr form an 1 bears J tile or no resemblance lo 
a full orgsns while tie more h„lily ihdcrcntiiled 
(lervi Olds (rare) may <y ntain (cetli I a r bones and 
oil rr t «snps rrcognizcsl as lieini, from almost every 
organ of the bo ly (ay one of the tl rre types of cells 
Ijcramc mn] gnant and a!»ut half of all testicular 
tumors are IcTnloRenous caKinomas Cloronic cor 
moms IS a rare Ivpe of lerntneciioiis tumor lint !«- 
lavrs I rr ns elsewhere Pure cell tvpes of t imor the 
seminoma of Clevnwi (known bv Fwing mils fol 
lavrcm as monothrmsl ternlomatous derivatives} are 
denvni from the epilhel nm of the sem nifrrous luh ilea 
an I represent nlwiit 40 pt r cent of nil trsticnl ir tumors 

‘Jarcr mn formerly consi Irrcd the most coimnon 
tumor of Ihc Irslirlc iindoubledly is the rarest if as 
such it ex its at all 

Melaslases from tnmors of tie Icsliclt, ocair pn 
manly by way of the lymphatics Tlie lymph vessels 
follow the fourse of the spcnnalic vessels and dro n 
into f>or to Six lumluir relreperiUineal lymph nodes 
alongside the vena envo and aorta respect vely Sec 
on lary i otics arc in the pelvis along the iliac Vessels 
The ingirnial nodes are not invn fe<l unless the scrotum 
IS involved or unless I) ere is a hark up f/om the pri 
manly msolvnl himbor region DIool vessel dissemina 
tmn sloes occur in some rases cspcaaify lU chor onic 
canmoroa 

Syjnpfoms — There is no chnnclcnstic 
clinical picture Usuallj there is first noticed 
n painless swelling of the testicle, without 
tenderness There is sometimes x pcruxl of 
quiescence and then owing to trniinia or 
for no nppmnt reason tlic growth bteomes 
rapid As a rule, the course is ripid an<I 
wiUiout earh and adequate management 
the condition is fatal withm a jear Sjmp 
loras and findings of lymphatic m\oUcment 
before the testicular tumor is apparent are 
not infreqtlcntK obscracd especially m tera- 
tomas S(niptomatic Indrocele is common 

Tlte diagnosis is principally a matter of 
exclusion The growth may be slow or very 
rapid and the tumor may be small or ver\ 
large and complicated by hjdrocele The 
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•'ll ijJt of tlie testicle is iisuilh iminlaincd 
until hter when nodtihlions mix appear 
Sjphilis (tertiarv) tuberculosis nonspecific 
epididjniilis Indrocele and hematocele 
nia\ afford problems in diajjnosis 

Zondek has dcinonslrated that in most 
cases of tcsticulir tumor a gonadotropic 
substance is liberated in the urine This sub 
stance is now known to be present in diag 
nostic amounts in npproximatclj 8o per 
cent of testicular tumors Dean states that 
this test cannot be used to determine the 
histological tape of tumor because there is 
no tio c correlation betaacen the hormone 
lead anil the Ijpe The test is of definite 
value in making a prognosis because m gen 
cral those avith a high load die sooner than 
those with a loav lead It Ins since been 
proacd that avith other conditions a similar 
iiormone maa be hberated and that irradia 
tion of a testicular tumor tcmporarila cf 
fccts the liberation of this hormone neaer 
theless testing for this hormone is a aalu 
able adjunct in diagnosis and after opera 
tioii It maa anticipate the prognosis 

I’rocraslinaljon due to incompleteness of 
posiliae diagnostic findings maa waste aal 
inble time when earl^ surgical treatment 
might clTect a cure 

Treatment —The superficial location of 
the normallv placed and inguinal testes 
would seem to afford cnrla recognition of 
such lesions Tlial otila 15 per cent of cures 
are obtained b\ sipiplc castration is ample 
proof of the fict that extension bcaond the 
leslidc has iisiialh resulted I eforc the diag 
nosis IS made 

V railical operation const ling of remoaal 
of tic ttslicle the cord and the rctropvril 
oncal lamph ac««ds and nodes en twsse 
while it IS a much more hazardous surgical 
procedure (10 per cent surgical morlalitv) 
ll an simple ca«:lrition has rtsultcd in ciirts 
in JO per cent of suitable cases according to 
llinmans statistics \Micn there is palpa 
lor\ evulciicc of glandular met islases the 
liiiiior IS inoperable b\ cither simple or ruh 
cal methods In these cases radium packs 
and roentgen therapv mav prevent the 
progress and prolong life The results ob 
tamed with prtoprrativc irradiation have 
not been convincing After either tvpe of 
surgical tnatinenl a thorough cour i of 
rad tun or roentgen tlicrapv is indicated 


Colcv s fluid while not generally conceded 
to be of value here has betn reported as ht 
ing of value as an adjunct in the dinui iition 
and retardation of the growth and amcliora 
tion of the symptoms 
Success in the management of these 
tumors obviouslj depends on carlv recog 
mtion and removal of the tumor bearing 
area followed bj thorough irradiation Ob 
sciirc chronic testicular enlargements should 
not receive palliative management over un 
ncccssarilj long periods of tunc surgical ex 
ploration is indicated 
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SPERMATOCELE 

Spermatoceles are retention c>sls ong 
iinling m the vnsa efferentia the tubules 
connecting Ihc epididymis to tit testicle 
TMiclIier thtsc evsts arise from complete or 
from aberrant tubules with blind tndings 
and arc not connected with the tpididvmis 
IS an unsettled academic question 
Of several causative factors considered 
the one most commonlv held is that n evst 
results from obstruction of one of the vasa 
c/ftrcnlia with subsequent ddatation hkc 
wise dilatation of aberrant vasa tffircntn 
With blind endings must also be included 
Thev occur in persons twenty five to fifty 
vears of age small ones are often found in 
older men Thev vary in si/e from non 
clinical pea sized masses to cvslic ma« cs 
containing sever il ouncts They art iisiinllv 
“inglt but mav be nnilliplc and the larger 
ones mav be miillilociilar owing to pen 
cvstic adl t. ions and bands Thev arc 
niosllv cxlravaginal but may le iiitravnj. 
inal and mav simulate hydrocele Kiipliirt 
of an mtravagmal evst cxjilams the oren 
sional findings of spermatozoa in hvdncele 
fluid Thev contain a niilkv alkaline or non 
Iral fluid which contains no alhuniui an I 
has a low specific gravitv (1 002 to 1 OOf) 
Microscopicallv litre art vnrviig nnmltrs 
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vl ncti\P or innclj^p *}»trTninti»ro« 

nti llif conmrtum wUh ftu nctuc 
tuhiiN 

^jHrmatoalc »« lomniojU fotirul on ton 
lint |ih\»-irnl tn'Mimution in»lno«n to tlir 
lipirtr Iml it lii\r Ik-cii noticnl n< n 
pro«mp mnv< bI the lop of tin Ir^lirh 
«lijch II pu*1iril do\Mn\nT»l ntnl for 

«^artl Owin^' to (lie 'irr nrol vfi..!it of tin 
c^‘l i!ut( iin\ !«• n <lrijrcitic •» in 

ll p Ir-Utlc Bnd jpcminlic portl 
(hi I ifpition flur* i>. n roninlui In «ri 
fliiclifilms iin«v ctiniirf P-tl with the 
iin’tr of tlic tc-filirlr ftl iti union wilh 
ll I cpilh ixim* Uitliahrcp ^■nflc^'t lfu«r 
n« j ifix not hr ippirml A ii;yrimio 

nle iiuiniU lrm‘iUuiiimilr>i arul ll» dnu 
tio<u c-in hr until oilli rrrtiinti otih l»\ 
n*{ raliui Tlir tUlii ohliuml ii»tnU\ di> 
lin,nii«1iri ll from ImlnKrlr l»H Imih lf*-iin* 
arr tit 111 nmvin mil found lo^tllicr Nw 
j Is'in' ftnil lulnfiulou* tpidi li null* imni 
alnaij |ir krj l »n imnd *»i jioMihililn** 
Trwtmcnl.— • \ or ino<{cri»lr •tml 

«ji«rniativTh u»iull\ mjmrr* no trtnlnnnt 
\ ri%l priMlmitiij lotil >Miiptom< or 
rntfcliatiird in(irf<niiri iliould In runo'nl 
»nrvi nlK It i* tcflmirnlli jvi**ihlr «onir 
liriipi lo fm* tlir ciiil luatr jM'dicI nml 
nnoii i( Bjriin il imi In'll c<-\'iri (oojMn 
ll (I'l nnd mnoir thi Imins comilrt«I\ 
Tin* nn» Ik* dnnr In mntrrv \\I»cn iniilh 
fl *«nll ii«(» ntr found (ivrllirr «ilh n 
liri.t t\!>l 1 pirtnl iipjK-r poll rpi l» Imikt 
loim >* fitr-fir-f) rfw)fi}y»i>ciojm 

nm hr n(rr««iri nl<o whin «lin<c rtdlu’-/f»ii» 
nn tiirounlind lujrilifin !n alitunl of «p«r 
imlfK-Tli i« \nlncl(‘m 

Ili»-»iji'NnH 
« J Inl r-r* lOH 

It Wl nr s (In NoftI Nrivfi/-a IMJ 

LKMaoununisM 
(f lulrfmifUil 7r^/iffr) 
Incidence— •Iinjxrfut divtjil of iJie t<^ 
tide diiritiL. Uic ftrsl fen uiontln of extra 
ulcrmi. life H common (14 per cent ncronl 
mg to pome slilnlfcs) Iti mini c/«*c« ho» 
tier till di<ccnl n «jKmlantotn diiriii,! tin 
Cr^l icnr Ltidc«ccndc<l lislicle is snrioiisl' 
rsti»n!<-d to occur tn from 0 1 to 02 per 
Cent of innles Xrilher Mdi appiar* more 
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sii»rtpliblt tJntj tin olhir Im! bilalcrnl m 
soKinunt h nrt 

Tlie decent of llic ti'licli inai be slopped 
nl nns stage lliustlun m;n hr the follon- 
ilV (I pis 

1 MuIominBl t\pf (dois iml enter the 
iiikiiiiiil (anal) 

2 Iiigumtl tvpt (iirristrd m tlir insumnl 
cam!) 

1 '•ubm^mml l\pi tnrre-ted jinl Ik low 
till rxttrnnl rmu) 

Itnrds (lie Itstirli inn\ lie monlik nnd 
tills rimngi from one tspt lo rvnotlier The 
tislicli inns imsrrnle lo llie pcUi>. nlidom 
mil ssalh pirns or perineum or csin to the 
tillit r Mdt of the si rota! stc (ins eruon of the 
tr^lirli ) 

Till eommonls incnlionril IhmretienI 
mines of tins condihon nn «Iiorliiess of the 
IiIimmI siippls or of the sns deferens nn nh 
noriinlls iirpi (tsfirli or cpidKljniis pent 
«iu si ndhe‘»ioiis dofieicncs or nlisi nee of 
Mititnl ntInchiiKiils of the pubirmculiim 
nnd nil improptrh descinped ineniml C'tnal 

Thire ire no ssmplonis tspoeidls refer 
nbh tothisrondilion and Ihe dnpno>is isn[i 
psrtnl with the /indmeof Ihcertipts scrolal 
•.SI till nrc (‘ontblioiis of nnorcinsm nnd ev 
lopits Intnc krpt in mind Acute tpuhdMni 
In m such an orpin hovicscr mss Ik didi 
mil to ditbrintistc from strnnpuinti'd licrnin 
«r torsim of llie eoni IminediUe opintion 
IS imbcijled rrpnnJlcss of iJu tspe of Jesjon 

\ti iinilescclided leslielo of nns tspi- is 
iiiifssonbls nlTccltd Iis its nlmurmnl j>osi 
lion ll hns been sJiossn expinmcnlnlls that 
bcmiise iJu tempi rnlnn of ihi nhdomitnl 
ssnil and its enstts is hiplier than llml of (ho 
vcroliiin an midi«rtndeil teshelc is usimlls 
sltrile llunp rrhtiscls immobilr it is more 
•iibpet to (rniinia nnd a arsing degrees of 
nlniplis from nnemia nnd its increased sus 
ceptibihta to imopl isms nnd torsion lias been 
defindeJs cstnbhshod The ingumnl and s«l> 
inguinal tspes nre freqiicnlls associated with 
hernia 

Trealmcnt— \n »mle«rinded tesljclc is 
srnou Is nlTcrled if allowed tn remain ns 
such and operation is tlierefore indicated 

StHudaneotis descent rnrdv occurs after 
the first SIX a cars of life Itisgcnemlls agreed 
that in cases of tim?csrciidi*d (istieJc or 
rhulopcxs should be performed bclwccn Ihc 
ip(«( of SIX and nmo \cnr'« whin the striic 



1S98 


THE GENITOUEINARY TRACT 


tures are not too small cooperation of the 
patient innj be had and the dangers of «^rj 
ous degcnerati^e changes ha\e not jet oc 
currcd No operation should be performed 
for an intra abdominal testis (Fraser) 
Orchidectoma is indicated onlj if a nco 
plasm IS present or if complete destruction 
from trauma or infection has occurred 
Operative Treatment — ^Bevan has sho-wn 
that shortness of the aascular supph and 
not shortness of the ^as deferens preaenls 
the placing of the testicle into the 'scrotum 
Lengthening the blood supply consists of 
dissecting a«aa the fibrous attachments 
irhich retain the aessels in their tortuous 
position producing straight a essels from the 
internal ring to the testicle Further length 
may be obtained ba freeing the \c«sels from 
the lateral and posterior wall of the pent© 
neum Cutting the mam blood supph and 
depending on the deferential arterj winch 
follows the a as deferens for the blood supph 
was frequently practiced fomierlv but 
atrophy of the testicle resulted loo frequenth 
to Marrant the procedure 
Anchoring the testicle to the bottom of 
the scrotum and other modifications of the 
procedure are not deemed necessarr 
An associated hernia should be dealt with 
according to its tvpe howeser a standard 
hernia closure should be made without the 
presence of this complication 
Manj tJTies of operations haie been pre 
senled and reported as successful and anj 
one of them which includes the fundamental 
requisites is certain to he successful m the 
great majority of cases 

Medical ^lanagement — ^There are numer 
ous reports m the literature dealing with the 
lalue of gonadotropic substances in prodiic 
mg spontaneous descent of undescended tes 
tides These reports are most conflicting and 
confusing \Miile descent does occur «ome* 
times under this management many aalued 
opinions indicate that this happens onlr 
«hcn the testicles would baie descended 
without any management The prwence of 
firm adhesions encountered at opcxalion m 
properlj selected cases as regards the age 
of the patient and the local position of the 
testicle tends to confirm the correctness of 
this opinion Some reports have been made 
of necrosis of the testicle following hormone 
treatment 
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VARICOCELE 

Vancoccle is a condition characterized b\ 
Udalalion elongation and tortuosity of tlic 
spermatic veins In advanced ca«es the de- 
ferential and cremasteric veins are some 
times involved 

Idiopathic varicocele is a common concli 
tion in young men The left side is most com 
monlv affected prcsumablj because of the 
poorer venous flow miiUing from the right 
angle insertion of the left spermatic v^m 
into the renal vein Bilateral varicocele i« 
rare and right sided involvement alone 
rarely, if ever occurs 
Symptoms — Varicocele usuallv produces 
no sjanploms unless attention is directed 
toward the lesion in a neutoUc person ^ 
dragging pam along the cord and m the tes 
tis docs occur as well as certain obscure low 
back pains Nfcntol svanploms of varjing dt 
grcc maj appear depending on the mental 
«tabilitv of the patient 
Diagnosis — ^Examination reveals a low 
hanging scrotum containing an irregular 
elongated mass above the testicle The lc« 
tide IS frcquentlv soft and small tMicn the 
patient is lying down the mass niaj com 
plclclj disappear 

Treatment — In the great majontv of 
cases a varicocele requires no treatment The 
demands of mdustrv for operations before 
men will be emplovcd have increased thi 
number of operations needle'i^lv Under no 
circumstances should a highly neurotic per 
«on be subjected to operation unless there i 
a well advanced lesion snug suspen orv 
often suffices even m apparenllv well ad 
vanced cases Mental treatment is often 
more valuable than an operation and reac 
surance of the benign nature of the condition 
should alwavs be given regardless of llu 
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turts are not too small cooperation of the 
patient may be had and the dangers of acn 
oils degeneratne changes ha\e not aet oc 
curred No operation should he performed 
for an intra abdominal testis (Fraser) 
Orchidectomy is indicated onlj if a nco 
plasm IS present or if complete destruction 
from trauma or infection has occuirwl 
Operative Treatment — Bevan has shotvTi 
that shortness of the \ascular suppU and 
not shortness of the \as deferens prevents 
the placing of the testicle into the scrotum 
Lengthening the blood supply consists of 
dissecting awaj the fibrous attachments 
nhich retain the vessels in their “tortuous 
position producing straight vessels from the 
internal ring to the testicle Further length 
may be obtained bi freeing the vessels from 
the lateral and posterior wall of the pento 
neum Cutting the main blood supplv and 
depending on the deferential arterv nlucli 
follows the vas deferens for the blood supplv 
was frequently practiced formerly but 
atrophy of the testicle resulted too frequentlv 
to warrant the procedure 
Anchoring the testicle to the bottom of 
the scrotum and other modificatians of the 
procedure are not deemed necessary 
An associated hernia should be dealt vnth 
according to its type however a standard 
hernia closure should be made without the 
presence o! ibis complicalion 
Many types of operations have been pre- 
sented and reported as successful and anv 
one of them which includes the fundamental 
requisites is certain to be successful m the 
great majority of cases 
Medical l/anajjcnicnt — There are numer 
ous reports m the literature dealing with the 
value of gonadotropic substances in produc 
mg spontaneous descent of undescended tes 
tides These reports are most conflicting and 
confusmg \\'hile descent does occur some- 
times under this management many valued 
opinions indicate that this happens onlv 
when the testicles would have descended 
without any management The presence of 
firm adhesions encountered at operation in 
properly 'selected cases as regards the age 
of the patient and the local position of the 
testicle tends to confirm the correctness of 
this opinion Some reports have been made 
of necrosis of the testicle following hormone 
treatment 
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VARICOCELE 

Varicocele is a condition charactcrircd bv 
dilatation elongation and tortuosity of the 
spermatic veins In advanced cases the de- 
ferential and cremasteric veins arc some 
limes involved 

Idiopathic varicocele is a common condi 
tion ID young men The left side is most com 
monly affected presumably because of the 
jioorcr venous flow resulting from tl e right 
angle insertion of the left spermatic v?in 
into the renal vein Bilateral varicocele is 
rare and right sided involvement alone 
rarely if ever occurs 
Symptoms— Varicocele usually produces 
no symptoms unless attention is directed 
toward the lesion in o neurotic person A 
dragging pain along the cord and m the tes 
lis docs occur as well as certain obscure low 
back pains Mental sy mploms of \ arv ing de- 
gree may appear depending on the mental 
stability of the patient 

Diagnosis. — rvammation reveals a low 
hanging scrotum containing an irregular 
elongated mass above the testicle The tes 
tide is frequenth soft and small Vhen tl i 
patient IS lying down the mass may com 
plelcly disappear 

Trealmenl — In the great majorilv of 
cases a varicocele requires no treatment The 
demands of industry for operations before 
men will be emploved have increased the 
number of operations needlesslv Under no 
circumstances should a highly neurotic per 
son be subjected to operation unless then is 
a well advanced lesion \ snug s ispcnsorv 
often suffices even in apparcnllv well ad 
vanced cases Mental treatment is often 
more valuable than an operation and rea< 
surance of the benign nature of the condition 
should alwavs be given regardless of the 
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ran mali: nxmiixAL gi'nitals 


(i»rat mannKrmctjt. OpcrathT tiniiasmictil 
»!iou!il con»t‘l of opmtion ami not 

«ijWntam-oii» fisilmn. 'Hu- mlnriiftt \eljn 
jhniili! Ik* rarcfttllv div'coird awnx from the 
rcnnintlrr of tin' rt»nl, ‘InrtitiR 1 jiirh al*oM 
jJir JipwahJ to 

Iwflovv lj»c external rnif; *lhc \rtn' nrc Ihor- 
oiicMv lirUrtI at each entf. anil the inter 
«trsj»i‘' rrnnotil l)\ rnUln^ The \m»- 
uii\ >tnmi»« are liroiighl tiicether ami hehl 
In lliaturt fnr >«i}»jKif| of the ti»(ieJe Mn» 


phy of the testicle may result, and s(>coiufar> 
iijdmcele oerurs more comnionly. To olni- 
nle this setotui roui|>lirnlion. a rci;ular liy* 
sirorile openUon of llie tunica sajiiualis lias 
Ihcii cnmnl out at the time the \ciu^ were 
r<nio%<-d. 

HvUtlV CltAIIl 
Urmiuvn-s 

JolmMti, X\ n* South S'ltfrcn Ji'MO, lai? 

Wkinrrr II I. Atm Sure 1 /J 123 . inil 



TELVIC IM LOTIONS IN ^^OME^ 


i)» \ojdjng and u^uillx a sJjglil IcnkoirJici 
Since lhc«e sensations nrc not uncommon 
the\ mn\ cause no nppulicnsion ami nn\ 
disappear within four or fiae da\s In scNcro 
cases these disturbances are more markic! 
It IS rare hoircicr far a wonim to be in 
capicjlatcd bj ncutc gonorrhea of the ct 
tcrnal ^cnitnlia 

Chronic gonorrhea of these organs also 
mn\ be s\nii)loinlt*iS unle«s an abscess or 
c\st forms m Skene s or Bartholin s ghiids 
or the Icukorrhea or buriiiti„ it tirinilion be 
conics disturbing 

Diagnosis — The diagnosis is made b\ find 
ing the lesions and b% dcmonslritnig the 
gonococcus ill iht secretions b^ slim or cid 
tiirc In acute cases this is usualiv eis> lu 
chronic infections specificity may be difR 
cull to establish Tlit dneh irge mn\ contain 
o mam secondars uuaders (colon bacillus 
“treplococciK and «laph\lococcus) that the 
gonococci may be submerged Conclusions 
mu«l then he based on the cluneal picture 
as a whole 

TrcnfMient— During the acute stage it is 
unwi L to try any local measures but clean 
bless FfTorls to treat the red swollen lire 
tin will almost surds cause csslitis ami 
htal trcalinciit of ths acutely mfcclcd cor 
\i\ j» apt to produce salpingitis and penlo 
nitis Ixical cleanliness is ncccss irs ind nc 
conipli ltd bs soap and water to the ex 
Icmal genitalia or c\ternal ptrmtal irnga 
lions (not anginal douclus) of pota slum 
jarni inganate solution J 6000 t«o or Ibrte 
tunes daiU 

During the acute stage bygitnic measures 
must be cmploacd to protect other munbers 
of the household and the patient hcratlf 
fsfecialK her escs and to prcicnt the 
infection from spreading to the internal 
genitounn iry apparatus and pcritoiiciiin 
I ortiinntelj since chemotherajn has been 
introduced efficient curatnc therapy is also 
possible during the acute phase 

For hsgitnic purposes the patient is i o 
hied as far as la^ator\ and balhroom facili 
ties are concerned I ittle girls are «crupu 
loiisU presented from using au\ ballroom 
facilities that are u«cd bs an infectexl person 
To protect the patients ests from infection 
tl L hands must be kept away from her face 
Coitus is forbidden 

^fedical therapy consists of rest in bed 


ISQl 

forcing water (SOOO cc daily) and chcrnci 
therapy Rot m bed is not always essentia) 
but will shorten the disease and may prevent 
Its further Lxtcnsion Gonorrhea is suscep 
lible to the sulfonamides and the\ are used 
m ordmarv doses (sulfnlhiazolc 4 to 6 Gm 
dfliJv) with usinl precautions Penicillin is 
iiI«o apparentU effective against the gone 
coccus but IS difficult to use outside of a 
ho pital Sulfonamides should be continued 
at least a week or ten davs By this time thi 
local infection should be either eliminated or 
well under control Smears and cultures an 
taken from the cerv i\ and urethra at the end 
of lias treatment and must he repeated at 
monthly intervals for two or three months 
In lie chrome stage chemotherapy is not 
«o effective and measures such as douches 
and local heat are merely palliative It miv 
be impossible to find the gonococcus m old le 
sions in Bartholin s glands the cervix or 
Skene s glands but the frequency of exaccr 
bations and recurrent symptoms indicate 
IIh pi rsistcnce of mftclion whether die to 
llic gonococcus or some other secondarv in 
vadcr In these closed lesions without ade 
quale external drainage the disease can best 
bt tliminilid bv excision of the infected 
Bartholin s gland excision or cauterization 
md destruction of the periurethral gland 
and cauterization of the cervix This caiiten 
ration must be thorough opening up and 
destroying all infecltd glands The cautcrircd 
cervix or urethra should be dressed evert 
week the txposed tissues being saturated 
with «on)e strong vntiseplic such as tmctiin 
of iodine 20 per cent silver nitrate or 20 
per cent Ttiercurocrirouve solution It is onlv 
bv «uch thorough measures that the deep foci 
of gonorrhea niav at times be eliminated 
The Internal Genitalia — I aihotogy — 
In acute gonorrheal salpingitis the entire 
tube becomes red and swollen and exudes 
pus which contains gonococci As the acute 
process subsides the ilmbrn usually closes 
and at various points the tube presents 
nodular thickening It adheres to surround 
ing structures If the secretions within the 
closed tube increase the tube distends its 
walls become thick and there develops a 
hanl sensitive convoluted mass — a pyo si 
pmx In old cases the fluid may be walcrv 
— a hydrosalpinx Both tubes are usualiv in 
yoUed Thus gonorrhea often results in 



1302 


G\NLCOLOG\ 


sjmc pcrnnnent dimagc, such as closed 
lubes nodular Uiicbining adhesions pjo 
salpinx or lijdro'-alpmx 

The usual osarnii lesion is perioophoritis 
a supcrficnl infection of the oiarnn cap iile 
ami mas produce permanent thickening of 
the tunica nlbugmca and adhesions thus in- 
Icrftrmp mth norma! o\uHlion The gono 
coccus larch imades Ihc o%aTnn stroma 
unless it finds a iwrtal of cnlri in a fresh 
corpus luleum or graafian follicle This maj 
cause an o\ariaii or luho-oiarian abscess 
Salpingitis IS usualh accompanied bi pchic 
peritonitis 

Clinicol Charactfn~nitc 9 — Gonorrheal sal 
pingilis if treatcxl inlelhgenth should rarcls 
lie fatal Dtilh mas occur from peritonitis 
a neglected pehic abscess intestinal ob 
struclion or an operatn c accident 

The usual sMnptoms are pain in the pel 
MS sacral backache leukoirhca d>suna 
menorrhagia desmenorrhea malaise and oc 
casiotiaI!\ nausea and aomiting Usuallj 
feser slight delation of the pul<c supra 
pubic tenderness an<l on bimanual palpa 
tion nciilt tenderness m the pehis arc noted 
In acute cases there arc usualh no masses 
but IhcN ma> be found later 

Tlie course is usualh benign INillim ten 
da\s the infection usiialls subsides and lo 
calires the trcatminl being rest m bed in 
rowlors position douches of a gallon of hot 
pcrinangannlc solution (1 COOO twice daih) 
icecaps to the abdomen chemothcraps and 
sedalnts as necdctl 

A!Urrccoi<n frorn the aeuic stlnck the 
subsequent course Mines depemling upon 
ibc persistence of the remaining foci of infee 
lion in the patient or reinfection from ex 
tcrnal «^urccs Although ssmptomaticnllj 
well the patient rnaj harbor a chronic in 
fection 111 the external genitalia or the fallo 
plan lubes uhich mas cause axncerbalions 
at an\ lime Siicli exacerbations are parlic 
ularlv liable lo dceelop after a menstrual 
pcrioel Ifcnct for several months after re 
covers from an attack of acute gonorrhea 
cliemothcrapv should be used fora fewdavs 
after cverv menstrual period proph^Iacti 
calh 

The damage to the tubes and ovaries is 
cumulative depending upon the number of 
rciiifcclions or exacerbations In neglected 
cases, the tubes are hopelcsslv destroveU 


and at limes aho the ovaries Pchic ab*cesg 
with setondnrv invaders and pintonilis 
mav ilevciop often with fatal results 
Treaimeni — The treatment of acute sal 
pingitis lias liecn oulhneal — rest in bet] fore 
ing vralcr icchags to the lower part of the 
abdomen hot (gallon) douches sedatives 
and chemolherapv Almost invariably rc«o 
lution IS prompt In Temfcclions or subse- 
quent recurrences the treatment is similar 
tisuallv acute exacerbations will qunt dovrn 
but as the tubal d image increases masses 
persist even after the svmptoms disappiar 
In general in recurrent salpingitis the safest 
thcrapv is surgical — bilateral salpiiigccloinv 
Ilcallhv structures are not rtmoved In nc 
glectcd cases m which the ovaries have been 
practicalh destroveel oopliorc'clomy and 
hvsterectomv mav be ntcessarv Surgical 
treatment is best jioslponcil till the aciiti 
exacerbations have subsided 
Dtjfcrftitial Diagnosis — It is most impor 
lanl to difTcrtnliale acute salpingitis from 
acute opjiendicitis Acute appendicitis do* 
mands immediate operation acute salpiiigi 
lis rarch does The proper diagnosis is of 
fiindamcnial importance 
Satpmgttis is indicated by a hislorv of the 
primarv infection iKsiiria vaginal burning 
Icukorrhea and perhaps menstrual irre^ithr 
It} The tenderness may also be more tliffiisv 
and suprapubic cspitialh in the cid de-'ac 
of Dougins and the pehic floor The oiitlil is 
marital and the prestnee of gonorrhea of 
the external genitalia is strong presumptive 
c^}^}cJ7ce 

Appendicitis is indicated bv gaslromtes 
linoi disturbance usualh nausea and vomit 
ing gtnimlired alKlomina! pam and laltr 
focalized pain at "NfcBiirnev s jMJint Mn«eh 
spasm ami tenderness art ii uallv mon 
siiarplv localired in appendicitis and re- 
IkiuikI lendenicss referred to 'McBurntv s 
point siipgists appendicitis 

In both salpingilw ami appendicitis ll e 
acute attack mav start diiruig menstruation 
In l»oth leiikocy tosi> svith an increase m 
llic poh inorphonuclear leiikocy tes H aecom 
panitd bv fever and neceleralion of the 
pulse V mass IS rarch felt m either ca*c 
during the carh stages If aj pemhcitis can 
not be txcliidetl the abdomen ^hontl^ be 
opined rather than allow an afpcntlux to 
rupture 
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It IS sometimes difficult lo distinguish 
iculc 'aipmgitis from cxtrnutcrinc preg 
natic^ ovarnri c\st «ith a t«i«lcd pt^icle 
or a %nntt\ of acute pchic conditions In 
the clironic stage p\osiIpiii’c nin\ be con 
fused HiJIi all oiariau tumor corpus luteum 
csst or endometriosis 

Gonorrhea m Children — ^Tn girls before 
pubcrl} gonorrheal infcelions are usmilj 
limited to the angina and ctrMX salpingitis 
icntonilis and mtlnslnlic lesion^ art rare 
fn the \flgma and cltmx the infection in 
^ades not oiiK llit mutosa but nLo tin deep 
siibrniicosnl li«suts including probabh 01*^0 
the cerMcal cinal anil glands TJit reaioii for 
this pctiiliar localintiou is llit thmni.*sof the 
\agmal epitfichuni before pnlirt% and its 
JoM Ti«istince to am infection Tin child s 
\nginal epilhelium attains full dcNclopmcnt 
at puberts due lo «;timulnl!on b\ thcr,rowth 
hormone cslnn This saint sexual dexclop 
mont can be brought about prccoi louslx by 
the ndmmislrntion of estrogenic substances 
In rodents this xaginal response lo t'<lrin is 
used ns a lest for llit presence of estrogenic 
substances 

This ])hx«iologicnl fact is also the basis of 
the modern Irenlmenl of gonococcal sigini 
Iis in cliiJdrtti It uas first used be I cm*, m 
lOtl If in children «ith gonococcal \agini 
tis one cli'ingca the x ngmal tpUhciium to the 
thick nidurc rtsislmt l^pt tht infection 
u^Uallx elisappenrs promptlx witiioul an> 
nddilioinl Ihcrapx I sirogcns arc ustef dailx 
svv 5t>7m o5 ■sx'>pp>vsx\w>\% tslxxeVx 

tontnm slilbcslrol amniotin or •omc other 
'•irnihr estrogenic materni Bx vagnml 
smears one folloxxs the progress of the xig 
inal dcxelopmenl until the smear fiiiallx 
diow-s otilj angular coruified epithebal ctIJ> 
will out anx immature cells pus cells or 
gonococci Cultures arc aNo advisable Tins 
elnngt is usiiallv complete in ten lo fourteen 
daxs To fax or the permanent elimination of 
gonococci estrogenic xnginal suppositories 
are given for a week or ten daxs longer per 
Inps Ubs frequenllj Also follow up studies 
arc repealeel at intervals of one month lo be 
sure that the child is well 
In the majoritj of cases this results in 
permanent cure Hut the gonococcus is a 
persistent organism and recurrences or re 
infections occur m peril ips 10 or 15 percent 
In these cases jt is wise to inspect the vagina 


xvilh a Kcllv tubular c^sloscopc Occasion 
allj foreign bodies arc found or foci that 
should be treated Jocallv bx lIuTnpplication 
of mercurocliromc acnflavme or ■silxer ni 
Irate 

Sulfonamides have also been used usmllj 
with good nsults But here too recurrences 
have been noted and local therapx mnj be 
Meets an Ati antiseptic solution can be ap 
plied vvitli a medicine dropper which is in 
scried into the vagina 

TUBEKCULOSIS 

Until thirtx vears ago pelvic tuberculosis 
xras thought to be rare Now it is known 
that pcrlinps 7 per cent of all pelvic infec 
Uons lint require operation arc tuberculous 

I'athologj — This phase has been studied 
carcfuIU bv Ilegar (1880) Sclihmpcrt 
(ion) Greenberg (lO^i) and others In 
innnx fundamental particulars it differs 
slnkinglj from gonorrhea 

pelvic lulicrciitosis is a local mnnifcsta 
tion of a svstcmic disease the primarx focus 
of uhich ma> be the lung the intestinal 
trad or the Ivmph glands in the neck or 
incdnslinum In women the rcjiroductive 
organs rank fourth iii frequency the lungs 
itileslinal tract and peritoneum being more 
often involved 

ruberculosis and gonorrhea differ as to 
the localiration of the pelvic lesions In gon 
orrhea (he external genitals the urethra 
Skene & v-l'^uds BactUoUn s gl's-nds the xag, 
ina and ccrxix are always involved to a 
greater or less extent In tuberculosis hoa 
ever these organs are hardly ever involved 
ns the writer pointed out in 1021 Tubcrcu 
losis attacks the fallopian lubes in ilmost 
txcrx case the endometrium in three fourths 
and the oxanes in one third of the cases 
Tuberculosis is tlicrcfore a disease of the in 
tcrnal rcproductixe organs 

Tuberculosis is tisiialJy a progressive dis 
ease and is often more deslructix e than gon 
orrhea Pregnancy is rare after tuberculous 
salpingitis and is usually disastrous Conor 
rhea starts on the mucous membrane af 
feeling the deeper structures secondarily 
Tuberculosis being metastatic affects every 
part of the organ causing multiple tuber 
cles which coalesce caseate and form hard 
abscesses of xanous sizes 
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General pcnlonjtis occurs more commonh 
with tuberculosis linn with gonorrhea 
^\helhe^ inclepcudentK or not, tuberculous 
peritonitis and tuberculous salpingitis occur 
with almost the «ame frequenej and aerj 
often are coewslent The peiiloncat s\iDp 
toms of tuberculous salpingitis are often the 
outstanding characteristics of the disease 
Clinical Picture — For these reasons tu 
berculous pehic infections are polenliall> 
more serious than gonorrheal infections but 
m manj cases the course is relatneK tnild 
with practically no phjsical incapacitj and 
with quiet resolution Laparotomy later dis 
closes healed tubercles scattered o\er the 
surface of the reproductne organs and pent 
oneum In such instances the disturbance 
was probably a superficial tuberculous pent 
onitis without salpingitis or endometritis In 
other instances persistent Icukorrhea may 
be the only symptom and curettage may 
reveal unsuspected tuberculous endometritis 
The onset is usualls vague a common 
antecedent being a miscarriage or normal 
pregnancy It occurs most frcqucnlh in the 
period of sexual aclivilv The svmploms are 
usually those of a chronic pelvic infection 
and the clinical picture is rarelv characlcris 
lie enough to suggest tuberculosis In some 
instances the diagnosis cannot be made at 
operation microscopic cvammalion being re 
quired At tunes a diagnosis of malaria or 
typhoid fever has been made 
The constitutional svmploms arc marked 
chiefly by their persistence and indefinite 
ness — malaise anorcvia recurring fever in 
digestion and loss of weight The local svmp 
toms may suggest gonorrhea ovarian tumor, 
malignancy or appendicitis but rarely tuber 
culosis TIic resemblance at any time dc 
pends on the stage of the disease 

During the acute febrile stage when the 
pelvic organs are edematous and swollen 
the peritoneum is covered with miliarv tu 
bcrcles and free fluid is present the dng 
nosis may be fairly easy if the pelvic masses 
are palpiblt Certain medical conditions 
which might produce a similar abdominal 
picture must be ruled out If pelvic pain 
menstrual disturlianccs leukorrliea stcriliLv 
and pelvic ma'*«cs art present anri if gonor- 
rhea can be ibnumlcd the diagnosis of lu 
bcrculosis mav beviiilurcd If the patient is 
a virgin who Ins had other tuberculous Ic 


sions the likelihood of pelvic tuberculosis is 
increased 

After absorption of the free fluid and sub 
sidcncc of fever the only residuum nnv be 
adhesions he ded tubercles closed tubes and 
dormant k'sions m the pelvic organs and 
Ivmph glands During this afebrile slate, pre 
operative recognition of the condition is 
practicittv impossible Tlic diagnosis is often 
made when the abdomen is opened for some 
unrelated indication It is during this dor 
mant and afebrile stage that the best sur 
gical results are obtained 

The third or massive stage is characterized 
by the presence of pelvic and abdominal 
ma«!ses and dense adhesions and is the most 
serious Torm oT flic disease T’he intestine 
omentum bladder rectum and reproductive 
organ are inextricably tied up in mflamma 
torj masses Cold abscesses developed from 
broken down casealing tubercles form 
masses between loops of intestine and mav 
produce intestinal fistulas Ca«catmg glands 
add to the confusing picture Tree fluid mav 
be present 

In this stage the patient is really sick 
Loss in weight digestive disturbances fever 
nausea vomiting obstinate constipation nb 
dominal pain and distention are common 
Tlie patient nnv feel an abdominal ma«s 
Menstrual disturbances leukorrhca amcnor 
rhea and pelvic pain arc common 

Under these circumstances every con 
ccivabic diagnosis is possible The luslorv or 
the finding of healed tuberculosis cl«cvvlicre 
mav suggest the diagnosis Diagnoses have 
included all forms of abdominal and pelvic 
pathologic conditions cspcci ill' carcinoma 
of the ovary and pelvic tumors with infec 
tion 

Treatment — In this stage the operative 
treatment is unsati factory and mav be fol 
lowed b\ serious postoperative sequelae — 
peritonitis obstruction hemorrhage and fi' 
lula» Because of the raw areas and oozing 
surfaces the operator is often templed to 
institute drainage but experience has shown 
that abdominal drainage invites rather Uian 
prevents trouble 

Sanatonurn treatment and prolongctl 
medical care have a definite place in the 
trcalmint of pcKic tuberculosis In gvncrai 
sui^ical intervention advisable onlv when 
the disease «s limited to the pelvis or abdo- 
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inrn ^c^cr js ofUn nn mdic-rlmn Ihnl the 
liiKrtulous |>roci« i« icli\i nml oprrntion 
tnn\ ihs ctuinnlc il ccntrnlK Con<».fjuinlh 
thr Ih» 1 ‘iirjixnl risuU^ ^rr ohlniiirtl when 
the prtKH's N mnclisc In *omc ri’ics the 
tlnt.nosi< i-* jn (Innlil nn«l iMi\ in'wl\j'*ih!e 
Ifcncf m'ltiv oporaftoju art mri^inlv per 
formal nniJcr Iht ino^l imfaNnrnhIr circum 
slanros 

In pfRirnl llirt-c fourth^ of Ihc paljcnls nt 
Jo!in< Ilnj kins lin\c i!ni»rose<I 

^{n ‘alj^fflclorjlv after Mjr^jnl rinn>\a!of 
UiUmibiis pel\ic < rp-ins \firr the first 
scir the rtsiiU* are InHir lueiuse tniMr 
cnloiis ilissnntinlion nsmlh iksdops sndiin 
thil tins'' if il IS to n| pear at all Tlu chief 
alsnnta^p of snrpirni trcnlimnl ii that U 
>!ir>rlcns hntpilnhralion misers rase hoss 
escr jnilonj^isl nie<h<~il siiiHrsision i' rs 
SCllluI 

j’unirniM imiction*? 

Onis n brief n«ujni of the Hiircienl aspects 
of piurpinl inferinms will Ik* pistn here 

llii slor, of|mrjK-ril fostr pon luck to 
lie K.sinnm.! tif mc'licine \Uhmiph a tre 
inmlous niorbubts hih! mortalits ln‘l «l»g 
niatirwl in’itcmits InspitaU for rcnliirns 
a«l ijilemtcs of sinilenl chil Unrth sipi 
hail iKTiirrctl moilnrls the cau«c of Iht 
fisir was cnlircis n nustirs until Oliscr 
Holmes (nH) nii'I Snimclwiis 
(lSt7) jirotcsl that il ssas a ssotinif oontnnn 
nation anil that tin cnii<atisc ncent was 
almost msurnbls transnnlte'l bs (ItcihHtor 
Or nmlttib Tbes kniH nothin^ n^/ont hie 
tern blit tluir i)atliolot.ie tomspl ssas ns 
rouml ns it was nsnlulionars Their nlens 
srirc not actcpinlile to Iheir professional 
conltmjKirnrjts nnil puerperal sepsis lajn 
tmucil Its rasacis 

Since lint lime the «ricnees of liaelmol 
opj and patholops Ins< siehhd c'ompelhnp 
prtKf of the ihcones of Holmes nml Stmnul 
sscis Ncserthelpss the danucr of ptterpernl 
infection still inaKos normal chihibirih as 
harariJotis as some major surpieal ojieralions 
On the basis of a Innumhuis ixperientc in 
prisati ami inslitutioiml obstetric*' DtT^ 
fl'tn) slated that puerpiral cipsii kills one 
Ml esers four bumlrccl ssomtn ildiscrcil of 
bill term chihlrcu ami mnkts incurable in 
sniiils of at least ten turns llint number Tlic 
mortahtj from crmim il abortion is an tscr 
mcrensuig and forbidduiR figure This entire 


situation is a cliaUcngc to modern obstitncs 
and tinlil htallhs souiig avoiiicn can ha\e 
their hifiiLs m comparalivi, safit\ Ihi lug 
gtsl probhrn in ob telncs rtnnms tmsohwJ 
Acute PuerpenI Infections —\n oral 
tempi ratiirt above 100® I after <lch\ery 
iisiiaflv indicates lint infection is presint II 
iiiav bp mild severe or falaj and it mi} in 
aoKc nnv part of the nproductivc svstem 
It niav have its ongm m a aagmal or perm 
I li tear a cervical laceration or thi placon 
tal site Di pending on the nsjsianfi of the 
pilicnt ami the virulence of the organism 
the infceltnii mnv remain hvcniircd or may 
spread mpitlh to surrounding stnietnres 
prmbtemg cellulitis lymphangitis jiJilrb 
itis nl»'C« ss or peritonitis It mnv invade the 
blood '•triam and cause distnnl metastatic 
abscesses 

During tlic acute phase efforts should he 
iindi localise the infection to localize lor 
ei^n lioiltes such as infcelid place iitat tissue 
stmiih] be remoud carefully iwlhmU break 
mg down the protecting Icukocstic w ill or 
opening new vascular spaces Strict cleanli 
ness Is atlamed bv antiseptic doucliCN of a 
gallon of hot solution of iwlassmm pinnnn 
ganatc (1 tOOO) Pailomlis and sepsis often 
lerniinatc fatnllv Tluir treatment isbetond 
flu scope of this chapter but it is will to 
note III pas'ing that the surgical tn itmcnl 
of (Hritonilis In'* been rcsalutioiuzed m the 
Inst few vears and that results have im 
provoel 

\ svis pwcTpctal vvvfect\«>tt rcgiiTvUrss sj? vts 
location or apparent insignificance i> poten 
tiallv dangerous Ihesc cases require the 
keenest ohstrvaliein and the most careful 
handling lle^ard for the finest details makes 
Ihc difTerciicc lelwcen success ami failure 
Surgical intervention is resorted to only 
when imnvoidahlc for example lodrunan 
ahstess or remove infected material from tlic 
iilenne cavilv I ven minor instrumentation 
and cvammations must be pcrformwl vntli 
nielictilous care T he writer is not conv meed 
timl it IS advisable to ligate the femoral or 
iliac veins m a ease of mfecfcti thrombosis 
or to perform a Jiyslcrectomv during an 
acute pucrpcnl sepsi'. 

Chronic Puerperal Infection — If the pa 
lient survives the stage of acute sepsis she 
mav or mav not suffer permanent disability 
In general the more severe the infection 
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bcmg fearncd from cases ui which there is 
rcciirrence after the Ubt of the sulfonamides 
The method of administration is gi\en in 
the current literature as well as the dangers 
that attend use of sulfonamides These drugs 
sliould uescr be used unless the phjsieian 
«ecs the patient often and is alert to the 
nianj complications that dcaclop m a defi 
nite number of cases 

Tserj jear new sulfonamides are being 
introduced which ^arr m their toTicila In 
pCneral all sulfonamides must be used with 
care Alost casts of acute gonorrhea Mcld to 
them although as Ins been mdicatctl chem 
othenpj ins definite limitations in all infec 
tions 

In cases that are resistant to sulfonamides 
pcmcillm IS at times cffcctitc One cannot 
\et finalh appraise its \nUic in gonorrhta 
because time is an essential criterion in de 
lermmmg the result rurthermore became 
of technical difficulties pcmcillm has not 
been used aerj wulela In using pcmcillm 
as with sulfonamides one must not expect 
the impossible for as Ilcrrell has said 
penicjllin tJ]crap> is no substitute for «oimd 
medical and surgical judgment in the treat 
meat of bacterial infections and the treat 
ment of gonorrhea still requires all the com 
hmed skills of the physician and surgeon 
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cal point of Slew a more dcscnptise term 
Thl designation leiomsoma js occasiomlh 
used 

Incidence — ^^Mromas are found sen fre 
qiienth in the uttn of women m the fourth 
and fifth decennn being found m about 20 
per cent of women oacr thirty fi\ e The\ arc 
much less frequent m women between tw eiits 
and thirts rear* of age but even then art. 
often found "Mans of the tumors which an 
discoserttl in the thirties began in the twen 
ties It IS not iiiicomnion to see a woman m 
middle life with a mjoraatous growth which 
she haa been aware of for manj sears New 
growths do not appear after the menopause 
but prcijoush ciistmg tumora mas lowb 
increase in size or underj^o degenerative 
processes which ma% lead to enlargement 
and render intervention nccessarv In clinic 
m which manj colored patients are treated 
the incidence is greater as there appears to 
be a racial prcdispositon to mvoma 
Structure — "Mvomas arc made up of a 
mixture of smooth muscle and fibrous tissue 
the proportion \ irjing m dilTereiit tumors 
The cut surface of the tumor vanes with the 
proportion of these two tissue elements be 
mg firm and pale wlien it is prwlommantlj 
fibrous and softer and of a pinkish hue when 
a considerable proportion of muscle is found 
Location — M>omas are classified accord 
ing to their relationship to the uterine wall 
into (I) inicTsUftal (intramural) (») sub 
serous and (S) «u6mucoi« All tumors ongi 
.paJlr .IP .tlie .nbinttmtcinm omri -hfirntn/* _sid>- 
scrous or submucous ns growth proceeds 
\ tumor wliicli grows outward comes to 
be under the serosa and is known as a •tub 
serous Villoma Such a tumor mnv product 
a mass on the ^iirfact of the uterus and pos 
siblv ns it continues to grow become pedun 
culatcd If it grows siifitcicritl 5 hi^o and its 
pedicle finallv dots not afford it an adequate 
blood suppiv it mav develop a “ccondarv 
blood suppiv from other sources usuallv the 
omentum Torsion of the pedicle of a sub 
serous filroid mav occur necessitating im 
mediitc intervention 

A tumor which hes near the surface in the 
lateral wall of the uterus niaj pass between 
tht leavts of the broad ligament as it grows 
outwattl Thc«c tumors ire known tntm 
hgamentary myomas Thev ma> nltom con 
sidernblc size and <omctimts produce firea 
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the premier the hkchliood thit it witl result 
in incnpacil\ The perninnenl dimapc con 
sjsls of alKlomiml and pchic adhesions 
chronic mfcclion of the Ivibcs cndonietnum 
cmiT and parametrium recurring ab cesses 
in the pels IS or broad ligaments and metis 
lalic infections such as arthritis The strep 
lococcHS IS the mo«t frequent cause 

The characteristic picture of an old strep- 
tococcic puerperal infection consists of peUic 
adhesions with open fallopian tubes This is 
not like gonorrhea or tuberculosis m which 
the fundamcnlah lesion is salpingitis and in 
uhich tubal closure H practicalh inMrnhle 
In streptococcic puerperal infection the proc- 
ess IS primarih an endometritis cclluhlis or 
peritonitis and the tubes arc in'ohcil onU 
secondarilj This explains the frequent pos 
sibililj of pregnanes after puerperal pento 
nitis 

Endometritis and ccraicilis mas persist 
indcfinilcK causing menstrual disturbances 
leukorrhea pcl\ic pain and backache Tlic 
uTitcr has isolated the streptococcus in pure 
culture from the endometrium three sears 
after complete sianplomatic rccoicry from 
puerperal peritonitis the indication for the 
txamination being the d<.ie!opmcnt of scscrc 
t>ol> arthritis Such latent infections in the 
pclxis arc a continual menace they nia' 
flare up at an> time cspccnili after curct 
tage cenical cauterization or mi<^rrngc 
and thes arcalunshkch foci of meta^titic 
infection 

At times it IS sen diflictilt to localize a 
pucrp<T3^ mfcclion parlicularli in Ihc ex 
Irapcnlontal space of Hetziiis or Iwtwccn 
llic upper lasers of the broad ligament near 
the pthic wall In these locations infections 
hase rtmaincd undetcctwl for months cans 
ing fcacr obscure pelvic pain and invalid 
ism Olicsitv greativ increases the diflicultv 
of making a diagnosis Evcnluallv however 
careful palpation iisuallv reveals indumliori 
along Poiipart s ligament or deep in the 
'‘uprapubic region and on bmianual cximi 
nation a corresponding »insitive area of in 
duration or mass i found '^uch purulent 
collections must be opened cxtnpcntont 
allv jiisl abovi Pouparl < ligament or aliovc 
the pubis Since ihev arc almost aivvav** due 
to till Streptococcus and art txtrafHnloneal 
It Is vital that the peritoneum shouhl not be 
0|Kned 


The usual case marketl bv pelvic adlu 
sion« ulcrmc misplacement ccrvieitis an I 
pcrmcal laceration is a vicious mixture of 
the mechanical injuries caused bv labor and 
the damage done bv a pucrjicral infection 
The treatment is a compbcaled major gvni 
cological problem The nature of the open 
tion depends on the age of the patient and 
tilt condition of the jiclvit organs In gen 
era! the diseased sliaiclures should be n 
moved and the pelvis should be rcstorcil to 
such a condition that other organs Uioiigli 
perhaps sliglitlv involved mav again becoini 
healthy 'Mechanical faults should be cor 
reeled In young women the trealmenl 
should be conservative if po slblc In ohltr 
women near the menopause liowevtr ques 
tionable organs should be removed wilboiil 
hesitation 

In general the surgical treatment of 
chronic puerperal infection should be con 
scrvativc for it is alwavs fraught with dim 
gcr Tlic longer operation can be deferred 
the belter Even minor instrumentation mav 
reactivate an infeclion which for vears has 
been dormant 

CHEMOTIlEUVrY IN PELVIC INFECTIONS 

The treatment of pelvic mfcelions ha 
been greativ facilitated bv the sulfonamido 
The;j nrc parlicularlv useful in tho«e infcc 
tions which on due to the gonococcus and 
the beta hcmolv lie streptococcus Thev an 
therefore of wide use in gviiecological and 
puerperal infections 

SulfadiaziTii sullalhiazole and sulfamla 
roidc nrc efTeclive in gynecological infre 
lions but there are cirtam definite limila 
lions to their use Thus in chronic infections 
which arc cncIo«etl in pockets such as 
chronic «alpingitis lubo-ovarian inft'clion 
and deep infections in the iKnunthra! or 
|>erivagmal glands or cirvix these products 
an useless except for palliation Tliesc deep 
do cd foci must be cradicatctl surgically m 
order to eliminate the infection 

TIic sulfonamides ore useful however m 
acute open infections such as mark the on 
set of these di-cases In acute «alpingiljs 
acute pelvic peritonitis and other nciite in 

fccliou? processes the sulfonamides nrc ti u 
aJlv effective shortening tin course of the 
disease Ilul one cannot assume ihal relief of 
svmptoms means cure ft the infection a* i* 
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being learned from cases in A\hich there ]!> 
recurrence after the inc o! the sulfommides 
Tlic method of ndministntioii is given m 
the current literature as well as the dangers 
that attend use of sulfommides These drugs 
■should never be used unless the ph>sician 
secs the patient often and is alert to the 
many complications that develop in a defi 
mte number of cases 

Ever^ jear new sulfonamides are being 
introduced which varv m their tOKicitv In 
general all sulfonamides must be usetl with 
care Most cases of acute gonorrhea >icJd to 
them although as has been indicated chem 
otherapy has definite linulatioris in all infec 
tions 

In ca^cs that are resistant to sulfonamides 
penicillin is at times effective One cannot 
vet fitiallj apprai«e its value in gonorrhea 
because time is an essential criterion in de- 
termining the result Furthermore because 
of technical difficulties penicillin has not 
been used verj widelv In using penicillin 
as with sulfonamides one must not expect 
the impossible for as Ucrretl has said 
penicillin thcrapv is no substitute for sound 
medical and surgical judgment m the treat 
ment of bacterial infections and the treat 
mcnl of gonorrhea still requires all the com 
bined skills of the phjsician and surgeon 
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TUflIOUS OF THE UTERUS 

I DENIGN TUMORS 
■Mioau 

{Fibroid Ftbroi t jov a LeiomyomtC) 
The term mjoma is preferable allliougli 
the word fibroid is m common use in this 
country rtbromjonm is from the anatoini 


cal point of view a more descriptive term 
The designation leiomvoma is occasionallv 
used 

Incidence — Mjomas are found verj fre 
qiienti} m the uteri of women m the fourth 
and fiflli decenma being found in about 90 
per cent of women ov er tlurtv fi\ e They arc 
much less frequent in women between twentv 
and thirtv jears of age but even then are 
often found Manv of the tumors which art 
discovered in the thirties began in the twen 
ties It 18 not uncommon to see a woman m 
middle life with a mvomatous gronth whicli 
she has been nuare of for manv vears New 
growths do not appear after the menopatist 
hut previouslv existing tumors mav slowly 
increase m size or undergo degenerative 
processes which maj lead to tnlar^cmeiU 
ind render mttrvcnlinn nccessarv In clmics 
m which ronnv colored patients are treated 
the incidence is greater as there appears to 
be a racial predisposilon to mvoma 

Structure — Aljoinas are made up of a 
mixture of smooth muscle and fibrous tissue 
the proportion varv mg m different tumors 
The cut surface of the tumor varies with the 
proportion of these two tissue elements be 
mg firm and pale when it is predominantly 
fibrous and softer and of a pinkish hue when 
a considerable proportion of miKcIe is found 

Location — jljomas arc classified accord 
mg to their relationship to the uterine wall 
into (1) inicTsUtial (intramural) (®) sub 
serous and (3) submucous All tumors ongi 
nate in the mvometrium and become sub 
serous or subniueoiis as growth proceeds 

A tumor which grows outward comcs to 
lie under the scro«a and is known as a sub 
serous myoma Such a tumor mav produce 
a mass on the surface of the uterus and pos 
sibly as it continues to grow become pcchiii 
ciliated If it grows sulfieienllj large and its 
pedicle finally docs not afford it an adequate 
blood suppJv it mnv develop a secondarv 
blood supply from other sources usuallv the 
omentum Torsion of the pedicle of a sub 
serous fibroid max occur Tuccsvlatiug tm 
mediate intervention 

A tumor which lies near the surface m the 
lateral wall of the uterus may pass 1 clween 
the leaves of tl e broad ligament as it grows 
outward These tumors are known a's infra 
ligameniary myomas They mav nttam con 
sjdcmble size and eomclimcs produce pres 
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onm to l)C om to fort' Stout Inljcvr* that 
llic prt-nt mnjoritN of «ntdimns licgin m 
fibrnnuomnlouN ulcn 

S'loploms^I rrfjtJcnlK n wonnij js 
fotinil to ln\« nnr or morv rnxomfiN in Iht 
utirti*! x'liirli fin\t cnusril no tnronvcnieiKc 
wlnttvir ‘'jinptoiiu nit tlipcnclj nl fnr 
mon on thi lortlion of tli< tumor m the 
ulirii' nml on iK riJ ilinn«lni» to tlu uirnni 
cntnl linn on its >tn A 'uh iroiiv tunmr of 
con'i<lcmli!c sire m the fniuliiK nn\ enii'i. 
no Iroulili wlnlc n »nnllfr om din'cllt 
iimlrr the muro»t nn' In no'-ocntnl with 
hltnlnij;' 

TJh rtiminon HMuptom n Mndmc 

hut til fiiirot<i< ito not hhed tumors 

nre nftto <>Mn nlinh In't iniKitl no lo < of 
hlootJ Siilumicous tumor'* nrt most fri 
qutnilv l]ir of hlitdin^ ustiniK nun 
orrlni,ic in clnmrlir due lo the c'tlic m 
crit*». lu tiu iiifMHl conti nt of (lie uterus n( 
mcnslrinlKui nmJ to the ftet Ihnt the dili 
rate r'lirulurn of uiidir lh( mdo 

m« Innm ohieli las o>rr the tumor i« hroktn 
I \ ihi conlrnclion of lltc uterus iv it itjuls 
Ihi mcnslnnl hJoo<I I’n^uri on (he imlo 
niclnum hs l!ie tumor lUtlf prolnhK in!-* 
t!usjiroa«s As itu mxomn prows tlichh-eil 
mp jariiMl mix liwun*. longer, so that the 
jiarl of the tnonUiIx cxilt winch i' frc< from 
hirtthfip mij iiecomc quite short Aptm 
mfectisl ncernltc sulimunni'* tumors mat 
pHtdiKi Six ere jnctrorrhi„n The nirnor 
rlngn neeomjnnxing mxnina mix niisc 
*t-x<rx sexomlirt antinia In llie imno- 
|n» il xtir*- dxsfmKtioinJ blc«lmg »■* r* m 
mon In nnnx casxsof this «ort sninll mx« 
mas max he found fiul ihtx max pfax no 
part m tlu priMlucUon of the binding 

I'lim max Ik fell mwuleix xarx mg decree 
Thirt Jinx In no smsilinn at nl) onix a 
fulmg of imld ilisninifort or pain max he 
niodinti nr xtrx sxxire Itlan there an 
hi-axx lua'sp'. n sxnsc of weight niaj Ik la 
ptrumul and xtrx lirgt tumor** max mtir 
fin with boclilx functions protlucing rts* 
pimlorx difUenlU or disturlnnci of the 
ibgcstMt (met 

Till blatldor xxill willistaml muih dislor 
lion So long ns its nhililx to ctiiitnin n nor 
mnl nmounl of unni and to cinptx ilstlf is 
not ihslurbid no xcsicnl sjmptonis max ap 
I)car ^^JKl» these an mterfLml xxdh dis 
triss IS ftU Discomfort caused hx pris-^urc 


backward on (he rectum is rare A tumor of 
mmlcrntc siri in the lower uterine segment 
Will pnulucc more pam than a larger one in 
the Mpjur |wrt of the ulcnis ns m the latter 
Case far more room is found for expansion 
Ilie attempts of the uterus to ixpd a pc 
diiiiciilatcd siihtmicous tumor max cause 
tramping puns and the torsion of a pedun 
ciilnleil snbstroi/s grow tli max produce 
ngonirmg sidtinng 

DnKnosis — DifTcrLiitialion must be 
iiiadt from prtgiinncx mnammnlorx mnssts 
(ixariin neoplasms emlomitriosis ami in 
Ihi eis4 of snijil) on tlu posterior 

xxall rtlrodisplacinunl Anx of these mnj 
Ih foumf together xxith mjoma If a mass is 
fell nlxixc till sMjipIixsm jt is usinllj eillier 
a mxonii or i pregnnncx A soil s\m 
mitnra! mxomn ninx sjuiiilali prrgmncv 
closclx \iuenorrhi i accompanies the latter 
Jf nctxssarx the A ililitim /omhk list will 
iistnllx di lingmsh hi tween them \n irrtg 
iilir hrm mass IS usunllx ninxoma Ovarian 
cxsls osjHCiallx if Ihcx nrt tciisi ami id 
hcrtnl ma> be confused xxjth mxomas 
Motimi Irarismittcd from the nbdominal 
hand on hinniiunt ixammalion to the xag 
mil finger sjeaks for a uterine tumor Sub 
mue'oiis tumors max be difiicult lo rccognire 
b\ pdpation as Ihi uterus max be but little 
cnlarpctl nnd the sxmmetn but sbghtlx 
niUred 

Trealment — Irom the therapeutic \ie\r 
jKunt mxomas max be divided into three 
classes (1) those xxliich need no treatment 
(?) thosi which max he jmibatcd and (3) 
those which should he rtinoxetl surgicallx 

There arc matix mxaitiias xrhtch need no 
trcxlminl ®^ma!l sxmplomUss tumors maj 
be lift alone but those from which sjmp 
toms arise iiicd some form of trealmtnl 
Small siihscrous growths max he quite in 
nocuous nmi mo} remain so for Jong periods 
of lime or permanciillj A tumor of mod 
«ra(t sire at the fundus max lie quite liirm 
less while one of the same size m the lower 
iilcrim segment owing lo the limited space 
surroumhng it ni i\ cause serious trouble 
an expectant coursi is dicidcd on the 
woman slioiiM be coiinscDciI that reevam 
iiinlioii at mterxals should be carrieil out in 
onfer that changes in sire of the growth 
max not escape attention 

A limiUd numher of mxomas ma> be 
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managed b\ irradiation rndmm being pref 
crable The eases must be carefulK clioscn 
■\oung vomcn should not be irradiated 
since the dosage that is ncccssarj to control 
bleeding is siiflicicnt to dcstroi oiarian 
acliMti If inlcrienlion is neeilfiil m these 
eases oju ration is better Irradiation is best 


ulitch mai be produced m these growths 
PrcMOiis operation or pchic inflammalion 
nliich mai haac left adhesions renders irra 
dtatioR unwise since a loop or loops of m 
tcstinc mai be immobilized m such a nai 
as to hold it within range of the rndniin ra\ 
for the entire period of treatment and sen 



Fg <5Ca — Sulloldl I jtlmelams— ftulhott t«ehnc Tl* Iwal 1 pament * cUmpwl iKe numl Cpftmenl 
being inrluJetl Tl e I pamentj are d n I«l \ fgure of e pht aulu e bgature controU ll e brud anil round Ega 
menb the mdlle loop of the juture pre\enlng Oe center of tie 1 •ailed structure from eicapng \fter the 
iToad rgatnenta lave been dvded, the utem^eacal fo I of penlnneum is dvided Dovo’aatd dissect an need 
not be csiDcd far 



Fiff 6C3 — TTic ulenis has been amputated at about the level of the interna) os the excision be ng weilpe 
shaped » as to fac 1 late closure The ulenne arteries arc 1 ••ated x tl a suture 1 pnlure catch ng a Title of H e 
tissue of tlie cervix to ni-o d iT pp ng This is sboini on tl e left of the draw ng It u t cd under the forceps an 1 
s ll en tied a socon I I me o\rr the end of the forceps nheh u tl en remoi^ Tl is doubly 1 fnl« the %e#scl. 


restricted to women well oicr forts >enrs 
II IS belter not to irradiate tumors o\ cr the 
size of a three month pregnanev PcUie m 
feclion past or present excludes irradiation 
liecnusc of the danger of rccnidesccncc of 
inflammation The presence of osarnn 
neophsms renders irradiation unwise be 
rausc of the possible dogeneratne changes 


ous itijiiri to the intestinal wall max result 
Submucous tumors and those which cnu»e 
pam should I c excluded 
If operation is contemplated the following 
procedures max be considcrc<l I Vbdom 
inai operations (I) subtotal 1 'stcrcclomi 
with or without excision of the arlncxa (2) 
total hastercctoma and (3) mjomectom' 
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If. Vaginal operations; (1) vaginal hjster- is present or when the cervix is notably un- 
cctomy and (2) vaginal mjomeclomy. healthy. Recent publications indicate* that 

The most useful and most frequently per- the incidence of carcinoma in the retained 
formed operation for the treatment of my- cer\ical stump after subtotal hysterectomy 
oma is subtotal or supravaginal hysterec- is about 2 per cent. The stump sometimes 



Fip 670 — The rervicaf s(uinp is closed by (wo or (hree anteroposterior satores which do not inclnde (he 
fientonenm 



Fly C71 — Peritonizalion U beynn by a suture which pssses through the anterior peotonral edge, the round 
hgament, (lie lube (or the intundibulopcbic Iignmenl it the adnexa are rcinoxrd) and (he poxlcnor peri- 
loneutn. IVhen this is lied, tJie Iigarnentary stump is inTerted and roscred The sulure eontinure across to the 
oppaiite side The opposite stump is similarly buried. 



rig 072— Perilonialion is completed The slumps of the broad and round ligaments are not fired to U.e 
slump of the cerris unless this ran be done wUhoot any tension Tlie ovaries are left morable and in approxi- 
tnalely their Dortnid location. 

tomv. The ovaries should be prcscrvctl causes leukorrhea which do« not rc«pond 
nhenever possible. Tltc vounger the patient well to ireatment. Tor both of these reasons, 
the greater is the importance of maintain- of laic years, total hysterectomy has come 
ing ovarian activity. Total hv stcrcctomy to be more frequently cmploved tn active 
fhouhl be done when cancer of the . s„rpeous 
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can do llic total opcnUon as as the 

subtotal but tins js not true of opcrslots of 
lesser experience Careful postoperatne 
studies of hrge series of cases indicite that 
at least in the Iniids of the a\eripe oper 
ator the added ri«k of the more exlendwl 
operation is greattr than the danger of the 
dc\elopment of cancer in the relainw! 
slump \Mien carcinoma appears «oon after 
subtotal h^stcrtctom^ this usualK means 
that malignant disease was oaerlooktxl at 
the time of operation If carcinoma of the 
corpus IS suspected the excised uterus should 
be optntd for inspection before the aMo 
men is clo'cd so that if carcinoma is re 
\ea!cd the cctmx max be remoxtd at once 

Vaginal hxstcreclomx is of use when the 
tumor IS small particularh if plastic work 
nl'O IS to be done but it rcnuircs a greater 
degree of technical skill \llhough a larger 
tumor max be remoxed xagmallx bx a sur 
geon skillcil in tins mode of approach the 
abdominal route is wiser if the growth is 
liulkx 

A submucous pedunculated tumor which 
prolrmlcs through the ccrxtx into the xagma 
should he rcnioxtil bx xagma! mxomcc 
lomx These tumors are abxaxs infcctcil 
and mlcrxcnlion should he as simple as pos 
sibU Ihc pedicle should be located xxhtch 
as the ccrxix has dilated to allow (he e<capc 
of (hi Imiior is usuallx casx It ts then 
grispeil with a clamp and dixided and the 
tumor remoxed the el imp being allox'csl to 
remain for Ixxcntx four hours Sutures 
shouUl not be used If other mxomas -ire 
present in the corpus operation for llicir 
rtmoxal should be deferred for sexernl 
xxeiks Operation is nlwaxs hazanfoiis if per 
fornual bcfori the complete sub idence of 
the mfiction xxhich nceoinpanus n iMahincu 
laled growth that has iscapeil into the 
xacina I allure to ob'-erxe this prcraiilion 
x\il! suliji-ct the patient to graxc ilaiiger 

Poi vrs 

I’olxps art growth- which ari<e from Ihc 
mueo a of the rorpu- or ctrxix and max be 
-ingle or multiple The term poixpoid cn 
domttritis has bt“cu used to de-unalc a 
txindiliori cliarai lenred bx the pn-ence of 
matix polxp- in the corpus Cerxteal fiolxps 
are usiiilK preewitd bx long standing ccr 
xica! endometritis Thex max project 


through the external os The sire max xarx 
but Ihcx are usuallx small Ccrxical polxp- 
max become nicrotic through intcrfereiiet 
with their blood «upplx Malignant changt 
IS not common but docs occur Ccrxital 
polxps max grow rapidix during prtgnancx 

Sxmptoms and Diagnosis— Ccrxical 
poixps arc readilx sttn through a speculum 
Thex arc smooth round red mas ps from 
0^ to 1 cm in diameter presenting at the 
external o> or protruding through it Jlore 
than one max bi present at a time Blcciling 
IS a common sxniptom and is irregular and 
usuallx slight in amount rxccptionallv frex 
bleeiling max bi present No pain is fell 

Treatment — \ small polxp max be 
grasped as high ns possible bx a dressing 
forcep- and twisted off a larger one max be 
remoxed bx a wire snare If bleeding fol 
loxxs (hen packing max be needed If the 
pedicle 15 xisibic it max be dixidwl bx the 
caiitcrx If a number of polxps are present 
the cautcrx max be u«e<l If the cndocerxic- 
itis remains other polxps max dcxclop Inter 
Permanent rdicf will follow the correction 
of the endoccrxicitis bx moans of pli lie 
stirgcrx 

AOtNOXITOXtA 

\n endometrial mxasion of the ulcrmo 
xxall with necompaniing mu«ruhr hxpir 
plasia 1 - now usuallx termed ndenonno i« 
It is produced bx extension into the liter 
me xxall of a groxxlh of endometrium or bx 
metnplnsn of the sero-a roxenng the oor 
pus Sampson believes the latter to be rare 
and that posterior adctiotnxosi- \l hast i- 
cnusnl bx the jiroliferation of endometrium 
xxhtch n aches the rectoxaginal pouch 
through the lulus The growth is u-iialb 
small but max grow to the si/e of an oran-.« 

It IS more oftui found m the i>ostcrior wall 
and max 1 e found with mxomn '\Ii(ro«eopi 
cnilx arci- of txpica! endomitrial |i'«ii( arc 
found xxliicli show no txidinicof minslrual 
aelixitx and art siirrniimlcd bx an ana of 
cxlogenic stroma 

The dilTinnlia! diagno is from mx-oma i« 
usuallx im|>o«sil k lo make The ino-l char 
atlcristic sMnplom is nunstriial hemnr 
rliagc the bleeding being tncrta<rd ns In 
length and amount Jfarked anemia max 
dexclop The lu-t treatment is lix-ten'e 
toinx nntliiim is often meffix-lixc 
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C \ltClN<)MA 

Carcinonn of the Cen W — Cntcmomn 
of llic- ctr\ix iH fnr mort frc^iiunl tinn tat 
cmoim of llie wrpcis jiIhjoI 80 jur not of 
uliruio nrtjnorm^ biinc foJiinl in Ibe ctr 
MS The tumor t< ii'iiallN fouml in sounerr 
palntil'' tinn »«; ntr|»onnl rirrmoina Culltn 
foun(\ thnl li per c»nt of the patunt" m Im 
*eric^ N'<ri bctoctn tfiirtx fixcniuffiftx fist 
I^mbr luriitx U »<> rift Mom<n xiJto 

hax< Imrne clijidrtn tl»m who 

have Inil vtxcnl Inhor'* ■‘how n innrkrsi 
pmlilrttion for nn(ir Iritiklx Mro'. for 
fXTinplt «!io\\c<l onlj I jicr t<nt of niiiti 
pimc 

It 1 ' lint ritnlili'luij iJnl rnrnm*mt 1m 
Rm< in tin «enr of an ohl Incrrition It n 
ctrtiui l)ov\«Mr thiil m tnxlctl 

irninltd an<I prnfuvh rtwfinrkmc rcrxiv 
fir more frupunth (In <ial of innluinnt 
til inv linn n hnJlbv one PIa<li< rt^ton 
lion of tin. tli'innit terMX or the henlniR of 
CMtsion lix lilt tuilirx fctluee^ lltp thngcr 
of mnlijnnnt dnent ImprojMr In lime in 
the ii‘e of iillier of llir«i nux nu'e <tnc 
lure of lh< crrwx 

rnf/(f<»( 7 V— The «miplc«l thttiRcalion n 
tint of Ilijf^t-Vcil winch tlnulix cirMcnl 
circmoni'n into two c‘la^••« *— <nrcmomft of 
tilt jxirtin xnv.unli« and tnrciiionn of (lie 
emit Tin fornur iiri'o* from tin 

Msihlc xnjritnl jMirlmn of the ctrxix and the 
t¥ixxrt»\ \'AV‘r.ee\\ 

cxlcniil os and llu upper limit of Ihe ccr 
MS Cnrcmmiia of the jKirlio xn^iiialis ns a 
rule IS of ihe ctJI or cjidcrmoid 

I'jH whih ctrticnl (.nnetr n mltnocnmn 
onntoiis In a fir ndMiticinl growth it nnx 
he di(Tifu1t to loll thi iKiinl of origin of tin 
tumor and c\cn th< ml^rn^eople appear 
nntt nnv nol difimUJv jjmJktU wliirt the 
growth began In 'ome ease* tin two Ixpes 
of tatcinoma max h( comhliud Flu sqtnm 
ous ctli txjM? IS 1)\ fur Iht more frequent 

Chs'ificaliofis ns to the rlcgrec of malig 
iniic^ based on the prcdommnting cilluHr 
tjpe huxe httn made bx llroders and 
^InrtrloiT but their prognostic xnhic is a 
unKir of opinion In estimating ctirahililj 
one mu',} nbo consnh r Iht age of the pnlienl 
the degrte of ndx nnii mint of the growth ns 
txHhnetd bj the x isible grow th the digrcc 


of /ixition of the uterus and the ilcgree of (he 
pamnitlrnl iiunsjon 

Adenocarcinoma of the cndoctrxix max 
reproduce Ihe nlxeohr slruclurc of the 
cpitlichum or tlic lumma of the alxooli maj 
he filled bx the ingrowing of cells 

\s Ihe tancir increases in sire it tends to 
mcrosc on the surface and a breaking down 
of the superficial tissue occurs with crater 
fonnntiun This max produce a w ilcrj dis 
thargi ami a foul oilnr the rt^ull of the 
itttn«{on of the necrotic area bj (he sipro 
phxlie miero organisms nf the xagma The 
merotic process mnj cro<lo llio blood xcssels 
of Ihi cerxiK and produce bUeding Fre 
(|tittilix bx the time tint bhrduig ippoars 
lilt groxrth has alreadx pro^res cd so far 
that ho/H of cure js small 

1 \tuxsmn of tarcinonm of the portio 
xnginahs max occur to the adjacent xngmni 
wall I\tensixc iiix ision nnleriorlx max 
(dtinialrh produce a Msicoxaginal fistula 
Posterior progression max involve the ret 
turn and produce a reeloxaginal fistula 
Uitird extension of the earoinoma mnv 
oeTiir into the paramclnum with ovcntii 
alls firm fivntinn of the uterus A part at 
hast of the enrlv fisition mn^ be due to 
Iht infection which is present m the ni erotic 
masses and whirh max csleiid into the 
parametrium f \tensioii of euicer of the 
(Kirtio xaginahs occurs earlier and is more 
eaten ixc than is the case in emter of the 
corpus !mcui«c the epidermoid Ixpc of can 
ccr xvhich is found m tin portia viiv,uvabs is 
a more rapidlx growing (xpe of carcinoma 
than lJ» adtiiocarcmoina of the corpus 
I X niph ilK drainage from the ci rx ix is more 
cxleiisixt than from the corpus 
1 xtension bx inxasinn of contiguous tissue 
jarmils mort cxtinsixe growth m cancers of 
Iht iwrlio than in Ihost of the corpus Fx 
tension along epilhclinl surfaces is frequent 
in carcinoma nf the portio Ccrxical earcin 
omn max exlmd upward and mvoixe the 
corpus tisinlb bx contmuitv after the 
entire txlent of the cerx i\ has been invaded 
Fxtcnsion max occur into tlu Ixmpliatics of 
the pclxis and lower abdomen Metastascs 
max occur m the broad ligaments and com 
prosmii of the ureter max be found in ad 
xanced cases with hjdrotirclcr and hxdro 
nephrosis Obstruction nf the cerxical canal 
max prodnee a pxometra 
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Si/vijloms — It IS unfortunate tint utcr 
mt c-xTcinomi protUsccs no earls <4\ mptoras 
nicctling js usuills the first «i?n which at 
Incls attention and nn\ be srmll in amount 
'iiitl mlcrmcnslrual Increased flow which i» 
alm\s associated svitli the periods is not 
siif’ccstivc of cancer Ana irresiilar bleeding 
parlicularls in a woman in the fifth or sixth 
dcccnnium should be regarded with sms 
picion Bleeding which follows slight 
trauma such as digital txaminalion coitus 
or douching is snggisine but bleciling 
which comes on after the menopaii«e is par 
ticularK siiggcslne There are other causes 
winch ma\ produce po'.lmenopaueal bleed 
ing \ml carcinoma must abvaas be scnouslj 
con idered It is well to consider all cases in 
which bleeding occurs after the menopause 
has been well cstabli hed as cancer until 
some less strious can e can be dtmnnstrale<l 
V <li«chargc other than blood mas appear 
which IS usualh waters and possibK foul 
this !■> usuallj a late de\ clopmcnt of cancer 

Simptoms referable to the uriuars tract 
arc tisuallv noted m late ca«es If tht«c are 
present when the patient i> first «ccn the 
prohahilita of cure is small I^s-* of weight 
and cachexia are late manifestations 

Diagnosuf—A late ca e with extensne 
cauliflower hbc masses on the cer\ ix eslen 
*1011 on the neighboring aaginnl muco«3 and 
fixation of the ulcru* is casi of recognition 
Bleeding at contact with the examining 
finger and friabilits of the ma«s are charac- 
teristic 

UlceraAvaix vs fowwA. vw x<iU.t.vve\s e-vx^s 
cases and ma\ varv from a small localized 
lesion to a complete destruction of the cer 
\LX In the latter event a large crater libc 
area ma\ Ixi found 

In onlcr to obtain an increase in the nura 
Iwr of cures the recocnition of a grealtr 
number of eases mti«t 1m? made suflicicntK 
carlv that the growth can be remo\c<! in its 
cnlirctj 


onlj necrotic ti>suc ma\ be secured The 
cells in such n piece arc so nllerwl b\ necro- 
sis that accurate diagnosis is impos ible 
The danger of spreading malignant di ca'c 
In biopsj IS probablv not as great as has 
been fcareil b\ «omc writers If an electric 
knife IS not avadablt the area from wJuch 
the biopsv specniicn is taken should 1m 
loncherl with formalin If carcinoma of tlu. 
corpus IS feared diagnostic curettage mai 
be performed If large pieces of tissue can 
be curetted nwav casdv and if the ulcrini 
wall feels soft under the instrument a ma! 
ignant growth should he suspccletl Frozm 
sections of curettwl materia! have onl^ i 
qualified value If large pieces arc obtained 
from a carcinomatou:. area satisfnclorv see 
lion% mav be obtained If onlv small bits an 
availabh iinlc«> all arc stained and exam 
tiled the cancerous area mav be mis»ci! 
Trauma mav Ie««cn the value of curetteil 
material 

Tfcotmrnt oj coremomo o/ ihe ceritx 
mav l>c b\ (1) radical excision— abdomin d 
or vaginal (2) irradiation — radium or deep 
X rav or (*1) heat — actual caulerv or clci 
trocoagulalion 

\t present m most clinics in this coiintrv 
radium treatment is the method of choice in 
carcinoma of the cerv ix linlcs'v the cancer i 
verv carlv the surgical cxci ion must be «o 
radical Ibat the primarv operative mortal 
•tv IS high even in the hands of expert pelvic 
sui^cons The extended hvstcreclomv 
should not be attempted unless the para 
wvxkxvwxw vs. 'vwfA Uw •mkvm ww'i bKdfkr 
‘how no «ign of extension \ ngmal invasion 
must be absent or «o slight that it can be 
CXCI cd The radical vaginal operation first 
dc<cTibed bv S:haula is advocated bv soim 
European writers an excellent disciissim 
of this procedure i» given bv Pcham and 
Amrcich Ordinarilv hvsterectomv is not 
onlv useless but harmful 
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ptfl of tht cfTt*cta<nc<’i of riclium 
M cxfrl<'<} al Ihf fir'l apjihnhoi) TIh pric 
rin m maijv rlnurs h«h\ a lo irrailialc 
iKitli la rtolium ni»l l)> x n% Rr'iiilt" «orin 
to hixc l)c< u inijiroMtl U\ tins lomltmtlton 
The (IctnU of \f\\ tlurnjn arc for tin 
radtoloptl tn tltTulc «ijKm hut »n Rciur'il il 
nn% be «tid tliat ilctp lln.rnp\ Ibrontb a 
mnntar of jKjrtals i« l<sl l*rihmuur\ d« 
'IntclKm of the M<ib!c t*orlinii of tin tiunor 
la clcrtrocoipulitjon nurtures tons»br*\bt\ 
llic tfrrcliNcnc**^ of irrulntu ti 
Carcinomn of (he Corpu«? —Cnn in« im 
of the corina i« nuu h h « frrqm nt th'in t tr 
rtnonm of the cifMX It is ti<inlh nil ml m 
circint mi Tlic mt< of pro«t!i i hs, thoi 
tint of cersK tl norm and imtastasis ttc 
rurs liter ami J« Hot *a t xU lain 
lhagtov * — ^Tlu iiltnis iins lr'Oim«bn! 
sulir^wl nml rilitacR «\ninHtricnl Irn^ 
iihr blceilinj* a the oulstiii<lin^ s\tiijtom 
Wcefbtij! ID 1 \ronnn Mill pisl tit nmu> 
pm c after hudl Neiri of nimiurrlui with 
no otliif oliMoiis rnu«t of ItlcctlmL a hii.l»h 
mppestiM if not pnlho^nomonic Cunitin 
ma\ In. cmplnxetl miIIi lu'lolocie cxiniiin 
tmti of the scrni»titj,« ft ‘Iionhl Ic thm 
Reiith ni the cnmnonmlotis orj-nii !■» c«mK 
iwfforntid ami (lit dinsir of micritmii of 
imhpnniit celb throm.h the t(ibc< with im 
fliiilntiofj ID the periloneiim must In: Inirm 
III miml 

Treatment cn<ei of curcinomi of tli< 
IkkR of iht iJtrru5 Mirfrin! trtnlniciit is 
<ffrf<*v iAvtv rs etjvfcfnv o/ cr.V.v 
“ion bevoml the iileriM T xeellcnl re suits nrc 
oblniniHl li\ excision of iht utiriis inclmliiij; 
Uu cervix lubes nntl ovnnis The cxlciuhd 
oiKfilitm of Mtrthciin nm! Uies i-* not iicc 
f'surv In cn«ts in which cxttiision IhvoimI 
the htmts of the utmis his occnrrtel ndium 
or X rav (rcitmcnl nnv be cmpIoKtl in 
'l<id of ofjcrnlioH lltrrmm rtiiorts 1®9 per 
cent of tttUnticct) cists of corpus (irrinomn 
Ircilctl bj irradnlmn nlojic JleaK sufigcsls 
the \nlut of irntlmlion in casti fnvoriblc 
for operation nml with Culh r reports 05 per 
c<nl of cures in a seras of 21 eases 

Ciioniosn mtrr ioma 
Chorioncpitlichoma is a Jiiphlv nnhgnnnl 
li/rnor Since its apjjcinncc except in rare 
caso’- is pnetfltd bv the preseure of fetal 
cells jl Uartforc follows }i>dati(l mole abor 
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lion or ptKsihlj term pregnanej Jftjer h 
phoun Hint lla formilton of a mob in an 
abofUd tmbrvo is verv common The pos 
sibiliti tint 1 chorionepiththoma mav de^ 
stlop after abortion is therefore evident 
Clu noiicpilhehoma mav be preceded bv 
liMlatiel mole but it is by no means true 
tint cverv livdUid mole is followed he 
chorioHepilliehoma II is found during the 
v« irsof child bnrme In Tcichers series of 
IbO eases the average age wns lbirt\ three 
The tuinnr ii<imlU appears soon after the 
termmntioii of pregnnncv After three \cirs 
its apiKiriiicc is uncommon but longer 
pinoti ire jiossiblc Kics found clionoiiie 
Villi Hi the utiriis eighteen jears after the 
Ja«t pr<t.nnnc 3 

Rapid melaslflsjs is a nnrhal chinctcr 
islic and IS often b\ vvn\ of the blood 
'‘troini as a result of erosion of vessels in 
tlu uUrns The lungs arc the most frequent 
site of «eeomlir\ growths the Mgmi iiul 
vulva Iwing next in frtqucncv Metaslases 
iiiiv al'O be fouml in the liver urmarv tract 
broad hgaminls tubes and ovaries 

Sjmptom®!. — ^llic svmploms are often 
vague until the growth has developed he'- 
voud the povsibihtv of removal Puhnomrv 
iiictistasvs citisuig hcmoptvsis and each 
txia iinv !«. the first suriplom DJeedmg 
following tlie cxpubion of a Iijdntid mole is 
aJvvnvs sij'piemus Diagnostic curettage 
should be performed at once followed im 
nieilwlclv bv surgical treatment if chorion 
<,w(JlwJlwxw 19 fpwwJ The js I'ld 

ilcalli usimlh following witlun a V ear There 
arc however cases recorded of rccovcrv 
after simple cnrcltnge 

Treitmcnt — I \erv hvdatid mole should 
be compIcteJv eviciinlevi Schumann advo 
cates abdominal h 5 stcrotomj in order that 
exacinlion of the uterus nnv Iw performed 
under direct observation If chononepilheli 
oma IS found pnnli\slerccloni> willi exci 
sion of the pelvic glands must be performed 
at once Theorcticnllj radium should be of 
great value because cells of fetal character 
arc susceptible to it, but sufficient data arc 
not vet available to make an accurate esti 
ination of its value possible 

SancoMA 

Sarcoma is found mfrequonUj A number 
of reported scries indicate that the number 
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(if sircoims IS between 1 and 9 per cent of 
lint of nnorms Tlic\ arc most frequent 
belueen tbc ages of fort' md fifl\ Veil 
reported a few c'i«cs in ^ollng women and 
children the frcquciicj increi'sing from 
twent\ fi\e jears upward It is more fre 
qiitnlK found in the corpus thin in the 
ctrM\ The recurrent fibroids spoken of 
br some older writers were probabls sir 
comas lioth round cell and spmdlt. cell «ar 
comas mas be found Mired cell growths 
arc al o described 

Sjmptoms — Bleeding which is irr^ular 
and not associated with mcnstniitinn usii 
alK after the menopause is tspical Pam 
IS frctpicnt and mas be caused b\ pressure 
on neighlKirmg structures or bs the rapid 
growth of the sarcoma \ sarcoma which de- 
velops in the cvrvir or lower uterine seg 
mint maj produce rectal or vesical pain 
and a watcrv discharge mav appear In later 
eases in which sloughing has begun the chs 
cliirge mav be foul Diagnostic curettage 
maj be of value 

Treatment — If the condition la rccog 
nizccl carh, whin the growth is still con 
fined to the uterus radical hvstcrcctomv 
including the removal of the pelvic Ivm 
plintic glands is best In later eases in which 
extension has occurred irradiation should 
be used prcfcrablv with radium which mav 
be followtd bv X rav treatment 
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TUMORS OF THE OVARY 

Ovnmn tumors miv be solid or cv<tic 
about 9o per cent being cvstic Both cvslic 
xnd solid tumors of the ovirics arc iisinllj 
licnign Carcinoma and sarcoma develop 
rehtivclv infrequently 

Onnan Cvsts — The genesis of ovarian 
evsts IS not known They mav be divided 
into the following groups 

1 Simjle follicular cysts multiple usii 
nlh bilateral and small consist of unnip 
lured graafim follicles from whicb the ova 
Jinvc usually disappeared Either the wnlI^ 
arc lined bv flattened cvhndrjcal cpithelnim 
or there is no cpitliclial lining The cv sts con 
tain scrum cillier clear or turbid Disturb 
ances of the ovarian circulation npjx ir to 
plav a part in the etiology as m ulerodis 
placement with prolapse of the ovaries or 
venous Stasis incident to uterine involution 

2 A serous cyst differs from a follicular 
cast m possessing an epithelial lining unlike 
that of the follicle and disphv ing activ c pro 
liferation (single lavcr of columnar epithelial 
cells) Unlike the cv«tadcnoma there arc no 
proliferating gland tubules in the cyst wall 
Tic serous cast is usually unilocular and 
pedunculated but maa be intraligamentous 
It Is usualla moderate in size but maa at 
lam enormous dimensions In general it is 
unilateral and nlwaas benign (I igs 073 and 
674) 

3 A cyst of the corpus luteum is usuallv 
single Hid umlatiril arising from a pci>i<t 
ent corpus liilcum It maa baac orange -col 
ored walls Rartlv does such a east exceed fe 
cm in diameter Hemorrhage into llie cast 
caaitv IS common These cysts arc bemf,n 
Cases of hadatidiform mole are sometimes 
associated with large bilateral casts of the 
corpus luteum caused b\ an txct«s of an 
tenor piluilnrv like hormone Yn cxce< ive 
amount of this hormone causes haperlu 
teimralion and sometime's h> perfolhcuhia 
tion 

Thc'.c casts maa retrogress with the ex 
pulsion of the mole but in nnna instances 
ties persist although reduced in <i 2 e Tin' 
should not be exci-^rd immcdiatclv but a 
reasonable period «hoiild be allownl to chp«e 
after the extraction or expulsion of the rnoh 
in order to d( torminc whether or not retro 
gres ion will take place 

4 Fnflonetnal cysts (choeoHfo rv sts cri 
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(lomttno'ns) nn\ be multiple ind unihlenl brjonnl structures ectoderm m gre-itost dc 
orbihtcrd The^ /in<ie from mispheed cn ^elopmenf tlien mesoderm and hstlj en 

dometnal implants on the surface of the toderm Barziihi has defined teratomas as 

o%arj and contain thick t irr> altered blood adult or cmbraonal foim« The mature tcra 

The walls are thick and main areas of char loron is micio copically poJvmoiphoua and 

nclenstic endometrial glands mas be seen often oastic (dermoid c\st) and it usualK 



i* S r 3 —Large scro s rjst ol tl e osar (a thors ease at t) ? K « nMc llos]) ta! for ^^omen PI h lrl| h *i) 

imcroscopicalh Such cisls frequently riip «bons oierferouth of one tissue such skii 

lure bUom 111}, the escape of some of the cn or thjroicl tissue to the exclusion of all 

dometnal membrane mil pro luciug endo others The adult teratoma is hcni„n The 

metnal implants Ihroughmil the pelvis embryonal teratoma is generally a solid 

5 Dermoil cysts arc usually unilateral growth is made up of ihain tissues and is 

uidcongcmlil Ihiv are sphoncnl m<a«ur I ichlr malignant 



J-fg 6 i— Lort.* u ar^ 


mg from 15 to 30 cm m diameter The cap 6 C^rtWenomfly (t idonuicmous c>sls) 
sulc is firm and white but turns \cllowish on are characlcn/ed bj the presence of rapulh 
CXI osurc to the air ns a result of the coagu proliferating gland tuinilcs lined vMth a 
lation of sebaceous maltnal The contents single laser of secreting epithelium The 
may be hair bone teeth or sebaceous mat cssts distend and rupture into one another 
ter All such evsts possess a small thickened and cavities of various si^ts result Tlicv 
area on the wall which contains all three cm maj be unilateral or bilateral and thc^ grow 
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lo Im^e pro^iorUons c\sts weighing from 
175 lo 100 pounds hiMng hi on rLCordcd A 
c^st of this size causes stretching of the 
o\anan attachments into long pedicles 
Ilowcacr as a rule the\ are much smaller 
20 or SO pounds being an average weight 
lilt contents ma\ be clear «enim thick 
colloidal jelh gruntous svriipv fluid old 
blood etc The surface IS alwajs smooth and 
the contour globular These evsts are usu 
alh benign Thej sometimes rupture into 
the peritoneal cavilv and the proliferating 
epithelium becomes implanted on remote 
structures producing pscudomvNoma peril 
onei 


present masses of colloidal material mter 
mmgkd with areas of fused papillae Thov 
arc adcnocarcinomatous have a raj id 
growth and hi come ascitic carlv Pam is a 
common si niptom 

0 Parotanan cysts arise from the par 
ovarium a remnant of the iKslflian bods 
Tliev arc unilocular and unilateral and grow 
between the Inves of the broad lignminl 
Thev are thin willed and flaccid and an 
recognized b\ the fact that in each case the 
fallopian tube is stretched over the surfait 
of the evst and cnormotish elongated and 
thinned out The uterus is displaced a* is 
the ureter making operation diflicull Tlu 



7 Papillary cysiaclcnomas rnav attain a 
large size and arc potentialh malignant 
though 111 low degree Ihcv arc inuUdociiHr 
and thick walUd and frcqucnlh rupture hv 
erosion of papillae through the evst wall 
producing sccondarj papilhrj grovcllis 
Ihrougliotil the peritoneal cavitv Micro 
«copicall\ the papillae of varving length 
and tliiekncss arc seen covcreil vrith colum 
liar epithelium and sometimes massed as 
large eoiuli lomatous nodules 

8 Cystic carcinomas of the oiary (Tig 
t 75) mav be primarv (dispiitnl) or the re 
suit of the dogciiention of a evstndenoma 
Tliev are comnionh bilateral and arc diffi 
cull to divlincmsh from papilhrv cvst$ 
ctpt b\ their greater soliditv Thev often 


true wall of the c\st is covered b\ the hroa 1 
ligament making a double wall \ pedicle i' 
usuallv absent 

Solid Tumors of the Ovarv — These art 
rare Thev mav be classified is follows 

1 Fibromas arc usual! j of moderate si?i 
(12 to 15 cm in diameter) and citlicr 
'olid or parlnllv papilhrv Thev tend If 
Iccome mahgnniit Tlie wall is smooth and 
the pedicle usuallv well developed Ihe 
tumor maj be parlnllv or complelciv calci 
fled 

2 Sorcoma o/ </c oicn/ IS rare commonlv 
bilateral and round or spindle cell It nnv 
be smooth or nodular metastasis is slow 

• C irtts OtMtetnea and G/dkoJoj^ V\ B launders 
Co., I ubriherf 
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S Granulosa cell iutnors of il e otary nix 
nr^ <icmjc> lu)Jion> umhUrnI 

small tn mwlcmU in siro and \\cU tncapsii 
Intwl Micro wpicalh llitse re 

«'mbl< tin ^^11^ oi tlie normal 

osflra and lm\c n tmd»ni\ U) form slriic 
ttirr> rcstndilinjj Rraafiim foliicl* s and folhc 
ular c\sts Ihcj arc proliabls hcnipn nl 
tiuiipli «onu appear In j>o>- tss tnilijinani 
cliaractcnslics In tldtrle women ^ramilo *1 
cell Ininors slniudatc llit endouHtmiin nmf 
prrxlnrc nteniK bkedm^ In clnldrin tlin 
clnniclcristicnlU f!i\e rise to prerociotis 
't'tinl tlcaclopnienl 

4 Krxil rn/ierg tumors arc makj^iiant 
pronik? «*MaIh setynnJ.m in pasiromhs 
timl carcinoma T!ic\ arc firm solid 
^.TowUis pinrra!l\ Infatrrnl kidnev shaiHil 
an! «om« Jjnics lobulalctl 

5 iJfrnnrr inniorj arc now cHhmiI as 
licnign *llKr sar\ prinlU in stre and n 
«crnldc fibromas wJllKmt a definite <nf»s«dt 

0 l)i/sqerm\nf>mas an c from undifTirtn 
lialtd poindnl cells ocia«iomlK nncli 
mormons sue ami are clas'ea! ns milipnanl 
nltlifiigli tlu malipinncN vnrns in iliflercni 
mdis iduals 

7 \rrlirnoh!a»toma is a masriilimrmc 
liimor ontmnlnig in certain mal< -ilircctcd 
lells wliicli persist in llic OMir\ from larh 
embreoml life 

Cbnicnl Course and SnnptomaloJofir' — 
llenipii osnrian tumors iisunlK do not pm 
n e to >.\miiloms unless coinplnnlmiis or 
cur The smaller csslic and ?<dnl ^roeetlis 
are often iitirccogmrcd unless discosired bj 
[tcKie caammalion 

Tlu larger tumors cause an inerenH m 
lA of the nb<)onun and presMiro samptoms 
later 1 \ceptions to tins rule nre endonu trial 
casts and the small folliciihr casts Occa 
sjoinlli di’-liirbiiiets of nunslrnalion arc 
present nnd a sen«c of aaciplit is fell in the 
peKis Iblatcral tumors iisimllj gi'« rise to 
amenorrhea 

Oanrmn tumors groaa sloavla but sli idd\ 
nnd cacnliinllj reach n large sire If not 
rtmoacd llicj nua caii«e elealh from pres 
sure on aitnl organs 

Ba pressure the larger tumors cause (a) 
irritabililj of the bindeler (h) edema of the 
lower extremities (c) mnlnutntion with loas 
of flesh (d) menstrual irrtgiilnrilios (c) 
constipation nnd ff) ascites There arc no 


ajitcific sainptoms Emiomctnal cjsts eansc 
severe tlasmcnorrlua iwth incnorrliagu nnd 
metrorrhngin nnd art sometimes extrerndv 
lender causing dasparounu Multiple fol 
liciihr cjsls ciust grcit menstrual irregii 
lnril> nnd fnqucnlla ilcrdilv and some 
limes nre the tniise of n dull hcava arhmg 
in the line fossae 

Diagnosis — ^TJu sue of the tumor must 
lit considered 

A Small tumors present a \ngiic liistora 
of some menitrual elisordcr or bladder irri 
labdila Bitmmml e\nmmation rcaeals n 
routielcd flnctuilmg mass wineh is indr 
pendent of the uterus The ninss mar he 
anterior In the Htcr»« in close npf/rovimn 
tion to the blnddir II inna be fixed or mov 
able Usiialla the ulermc corpus can ()c ilif 
fcniitiatid from llie cist but sonieliim 
this is imjKissdflc Tenderness is nneommon 
cxecpl m emiomctnal casts These are ofliii 
fixui the outline iisinJh being irregular md 
nodulir Largi oa irnn c^sts ma> cxloiul 
from saniphasis to cnsiform carlihge and 
nna be smooth moaabic (sotnctmies acrv 
tender) nnd niiehmlmg aaith dullness oacr 
the tumor nnd lampana m the flanks The 
thdomin i« dislinctlj rounded (not flat 
lemd as m nscUc>) m profile when the pa 
licnl IS King on the hack rdaic examina 
tioii In uncerinm there la a sense of fullness 
111 the saginal formtis 

PimioMiAT Diacsosis — A small oaa 
nail cast must lu dilTerentialcd from (1) 
salpmgitis and Indro ilpma (2) cctopic 
preginiic} nnd {S) rclroverted pregnant 
ulcrns 

1 Salpingitis and IndrosaJpmt are char 
aelerired ba (a) a lustorj of an acute at 
lack (b) marked tcndirncss (c) irregular 
outline (d) fixation in the pchis (c) its 
frequent blending into the uterine outline 
(f) height of temperature Icukocvtosis and 
rapul swlimcntation time 

2 1 ctopie pregnancy is eharactcri7e<l bv 

(a) u histora of a missed or irregular period 

(b) slight nteriue bleeding (c) pain sud 
den nnd afebrile (d) pnmbil defecation (e) 
soft ccraix slighllj enlarged and softened 
uterus (0 posiliae Asclihcim Zondek test 
and (g) an oaoid cxtrcnieU tender mass m 
the vaginal fornix 

3 Kelroaertcil pregnant utcruN is cliaric 
lerj/ed in (a) n history of pregnnncv, (b) 
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posjtnc Aschheim Zondek test (c) a mass 
m the mcdnn line nnd (d) objecli\e signs 
of earlj prcgnnncj 

B Large oianan cyst must be diffcren 
liated from (1) ascites (2) pregnancy (3) 
fibromi uteri (4) obesitj and (5) giant 
h\drosalpins 

1 Ascites IS distinguished bj (a) a history 
of cardiorenal disease cirrhosis of the Iner 
tuberculous peritonitis or abdominal mahg 
natit disease (b) t\ mpan\ antcnorlj niov 
able dullness in the flank (c) abilominal 
profile which is flat at the apev when the 
patient is supine and (d) absence of a pal 
pable mass 

2 Pregnancy is differentiated bi means 
of (a) sub]ecli\e and objectne signs of 
pregnancj (b) fetal palpation (c) associ 
ated changes m the breasts (pigmentation) 
etc (d) a ra\ plates and (e) an Aschheim 
Zondek test 

3 Fibroma uteri is distinguished by (a) 
a hard dense usually nodular mass (b) a 
nodular (usualh multinodular) dense 
tumor springing from the uterus and found 
on pel\ie examination and (c) persistent 
menorrhagia and metrorrhagia 

Complications of Ovarian C\sts ( 1 ) 
Rotation of c^st nith torsion of pedicle 2 
Inflammation suppuration of east with per 
ilonitis 3 Rupture of cast 4 Ureteral ob 
struction 5 Intestinal obstruction 

1 notation of the cyst caused bj mies 
tinal inoieinent frauwic etc is frequent 
Torsion of the pedicle results and from one 
to «c\en turns ma\ occur Torsion first pro 
duces interference with the aenous return 
and a consequent intense engorgement of 
theejst frequenth followed bj hemorrhage 
into Its cavilj Later there ma> be tliroin 
hosis of \esse!s and extra^ asation of blood 
into the abdominal caMt\ necrosis and gan 
grene of the cjst followed b\ general pent 
onitis The sj mploms arc sudden pain often 
following mild trauma or unusual exercise 
abdominal rigidity distention moderate 
shock pjre\n leukoc^to^IS %omiting and 
d%siiria Pehic examination rcNCals a tense 
and extrcmch tender c\stic mass 

2 Infection will cause inflammation and 
suppuration TJic sa mptoms arc pam rigid 
itA of the recti a temperature mdicalne of 
sepsis rigors high leukoc\tosis and a rapid 
sedimentation time Later there are evi 


dcDces of chronic sepsis followed bj rapid 
anemia and emaciation There is a pos 
sibiiita of rupture of a suppurating cjst into 
the bladder or rectum or rarelj into the 
peritoneal ea\itj 

3 Ilupturc max follow sharp abdominal 
traumatism or max result from oxerdisten 
lion of a thin xxalled exst Usuallj no 
marked sxinploms are present except a 
change in the character of the abdominal 
snelhng malaise and marked diuresis usu 
all 3 folloxxed bx Ion grade peritonitis Some 
times recoxerx occurs if the cjst does not 
refill but more often there is continued 
leakage 

4 Ureteral obstruction maj be exidenced 
b\ ohguna pam in the lumbar fossae pxcl 
Ills and pjeloiiephntis with uremia 

5 Cysts xxhicli become adherent to loops 
of intestine max cause obstruction followed 
bj the usual signs 

Treatment — Small oxarinn cvsls require 
no treatment but a xcarlx pelxic cxamina 
tion should be made in order to determine 
the rate of growth Large c^sts demand 
surgical remoxal Tapping through the ob 
dominal xxall should ncxer be done except 
to «axe life from pressure svmptoms when 
a patient is unable to undergo operation 
Endometrial ersts max best be treated bv 
excision If this is contraindicated irndia 
lion to n menopausal degree suffice 
Multiple small follicular cysts max be 
treated bx resection of the diseased portion 
of theoxarx leaxing the hilus and as much 
of the parenchxma as j» feasible Endo 
metna! exsts xxere formerly treated b\ radi 
cal operations but as thex commonlx occur 
in joung xxomen in xvhom the prcacrxation 
of oxarian function is important a more 
con«crxatixe attitude prexails at present 
Papillarx exsts should be remoxed if pos 
sible intact Irradiation should follow be 
cause of potential mahgnancx Dernioid 
exsts should be remoxed intact as «oon as 
discoxered 

Operatixe Technic — Resection of the 
Oiary — ^The usual abdominal preparation 
should be carntd out and a midline incision 
made The cxstic oxarx is seized xcilh A.IIis 
clamps and a xxedge-ahaped piece is excised 
care being taken to include all tlit cxstic 
area The cut surfaces are carcfullx approx 
imaled bj a running suture of 0 catgut vxith 



TUMORS or THE OVARY 


is-^i 

fine imtlrcss sutures occluding the blood Papillary Cy'it—A large incision is made 
\esscls (Figs G7G and G77) Uterme sus and escr\ cfTorl eserted to pre%ent rupture 
pension prevents prolapse of the ovaiv into of the c\st and escape of t!ie contents into 
theciildesac nilh the fornnljon of adhc the abdominal cavitj If the cjst should 

iiipliire a cartful peritoneal toilet is imper 



Fir 6 6— U««l on of ll c cvsl c port on of ll e ©var VH I ss e n ist be remo ed 

Large Ci/ste-— Local ancslhesu i' ptcu ativc and pO'»(opcralive irradiation should 

liarlj applicable in «uch cases A small mid be u«e<l to prevent the grovrlh of malignant 

line incision is made and the surface of the cells whicJi ma^ have entered the peritoneal 
C5«t grasped with Allis forceps the serosa cavitj 

nicked and a trocar introduced Gauze pack A dermoid cyst should be removed intact 
mg 13 u«e(i to prevent leakage of lluid tthen if possible A cyst of the broad ligament 
the tension has been dightlj reduced the nnv be eiitremelv difficult to remove Being 

trocar is fastened in place bv purse string thin «alhd it collapses eastiv leaving a 



!• J! C — Itejar of U e we<!s«^sl apc<t cn>ily n tic o\nm« slrona I i ' rr pl-il sm res of fie ratjrul 

buluris or «Mnl chraps mill tli<- cist hrgt spice m llic insciilnr portion of tin. 
cniplnil Then llio trocar is mtliilraiin llic liroul ligimcnl Great care must be taken 
openmp IS closed In clamps llid the fliccid not to injure the probilih ilisphccrl ureter 
Cl si mil is genlli pulled Ihroiigli the in or to include it in the suture when the pap 

cision aillic ions being cut ns Ihci ire met m the broid ligniiitnl is being closed This 

The pedicle is llun ligated Milh chain liRl Ijpc of cist in some cl"es nm bo eisili 

lures and till The pellicle slump is pent remoied In emleleatioii the broiil llgallienl 

oilireil if possible and the noiind do ed being opened at ils lilcnl peliie ailieJl 
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merit and the c\«t stripped from between its 
!ei\es 

Treatment ot Complications of 0\’arian 
C'st — Torsion of the jcdicle dcnnnd im 
mediate operation Ligation of the ptalick 
and remoial of the c^st must be followeil b\ 
drainage if peritonitis has commenetd 
Blood transfusion and other supporlne 
measure^ are frequenlh neccssan to com 
bat shock and infection 

Suppurating cysts should be removed en 
tire if possible If leakage occurs a careful 
toilet and drainage arc indicated 
OccisionalK it is best siniplv to evactnlc 
the purulent contents of ihecvst and suture 
till cut (dge of its wall to the abdominal 
nail (marsupialization) tthen infection 
subsides the evst mav he removed and the 
wound clo ed In cases of follicular serous 
dermoid and endomeltnl cvsls the oppo- 
site ovarj if appareiitlv hcalthv mav be 
allow cd to remain In papiHarv and pseudo 
mucinous cv«ts both ovaries si oiild be re 
moved usualK with bvstercctomv If the 
ovarian evst is malignant wide panbvstcr 
ectomv IS indicated 

rrcafincnf— Fibromas mav be evci<c<l In 
simple oophorcctomv A sarcoma or car 
cinoma demaiuN panlivstercctomv with re 
iiiovni of both ovaries followed bv intensive 
{lostoperativ e irradiation 

As carcinoma of tlie ovarv is often secon 
darj a careful roentgenographic stud) of 
the intestinal tract and other investigations 
should be carrieil out prior to operation 
T)ie diacoverv ol a primarv tumor remote 
from the pclv is renders useless an exemon 
of the ovarian growth Complete hysteric 
lomv !s the procedure of choice in the ab 
nice of metastasis even though but one 
ovary is involved If the tumors are moper 
able no attempt at rtmov al should be made 
Treatment should consi>t of intensive irra 
diation _ 
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RETRODISPLACEMENTS AM) PRO 
LAPSE or THE UTERUS ETC 
RETRODISPLACEME>TS OP THE UTERUS 
The position normally assumed bv tl c 
uterus IS that of anteversion but this posi 
lion IS subject to plnsiologic changes Thus 
the bladder causes the uterine bodv to drop 
backward or rise as it becomes filled or 
implied The distended rectum likewise 
mav influence the uterine position TIic 
cervix being more firmh fl'cctl allows less 
mobility Milh the bladder empty the long 
axis of the uterus is at right angles to the 
axis of the vngina (Fig 078 a) 

Definition — Retrodisplacement of the 
uterus IS a term applied to (a) retrotersion 
which IS a hacVward rotation of the utermc 
bodv toward the promontorv ot the «acrum 
or below that point (Fig r''8 d) (b) 
TctroflfTton which is a bending backward 
of the uterine bodv on itself (hig 078 e) 
(c) refrocession which is a dropping hack 
ward of the entire uterus (Fig 078 f) 
Eliologx — (a) Conpenifal retrodi-pkce 
ments commonlr occur in young nullipar 
ous women and (b) acquired retrodi place- 
ments occur as a result of (1) cl ildbirlh 
injuries (2) uterine subinvohilion (J) 
neoplasms (4) adnexal inflammation anJ 
(5) endometriosis 

Pathologv — (\) In congenial relrodi< 
placements such as rclrofltxion and ante- 
flexion faullv development of the uterine 
ligaments and fascial supports i« u ualU 
evident the uterus being hvpoplastic in 



KElKODISl’HCLAri NTS AND I'llOI APhL OF UTERUS 


t\pc The inlcnor ^aglnnl wall is. com 
monU 'ihortciictl 

(R) icquirtd rclrodi-phct mcnls rcMiU 
from relaxation of tlu utcrmi supports As 
a result of relrochsphctmcnls the intestines 
re I in tilt Msicoutcrine ixiucli the ntinexa 
drop into the cul tic ac ithtl the bhthler is 
I ackmrtl The backunrtl rotation of 
the iiUrme lioiK can ts tor ion of the blood 
M«stU of the broad li^amtnls rt uUm^ in 
pa^-siNc conRt^l^on of the uterus and the 
deaelopmcnt of ^a^lCOs^tlcs m the broad 
h(,aiiiLnts lliL fallopian tubes and oxarits 
become passixcK congt.>lcd and formation 


n feeling of ncjirht in the pch is with a bear 
ingdoun sensation ('t) menstrual svmp 
toms such ns incnorrhaL,ia or ds.>meni)rrhca 
(4) Icukorrhea rtsultuii, from lupcrstcrcs 
tion of the cerxix (5) d\ pareunia occur 
nii|, if the oaant> arc jirolapsed in the cul 
dc*j.ac (C) frequence of urination if the 
trigone of the bladder is pressed on, (7) 
coii’.tipalion from pressure on tlje Joirer 
bowel and (8) stcnlita or rtpeated abor 
tioiis Ihc sxmptoms or relrodisplaccrntnl 
iUio to an associated pathologic condition 
arc cliicfix ihosc of the diseased condition 
rinsing it 
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of follicular casts of the oaan ma\ result 
Passiae eongtslioii of the ccraix causes 
haperlrophj of the musculature and ccraical 
glands Displnecmenls due to or issocialctl 
anlh mtlammalora lesions are frcquenlh 
fited posteriori! b\ adhesions 

Samptomatologa — (A) Conijcnifol ret 
rodiNplacemcnts seldom can«e samptoms 
although dasmenorrhea and sltnlila are 
often associated and arc probablv due to 
faiilla doaclopmcnt (B) dcqiiirrd rctrodis 
placements maa al o c-msc no samptoms 
If ana are present the most frequent com 
plaints are (1) lumliosacral backache (2) 


Diagnosis — riie diagno is of retrodis 
placement is made ba bmiami il caamina 
tioii Rcctoaagmal CMnunation is of addi 
tional aaJue m making a diagnosis cspe* 
cialla in obe«c women ’Nlaomas of the uler 
me wall oaanan cjsls uid mflammatora 
exudates behind the ulcru-' mav lead to 
confusion m the dia{,nosis In questionable 
c»ses a uterine sound maa lie introduced to 
determine the position of the ftmdtis hut 
should he used onh iintltr strict aseptic 
precautions and ncacr a\hcn prcgnanc3 i 
su peeled 

Prognosis — hile congenital relrodi® 
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phccments seldom cause sjmptoms endo 
mclnoNis of the pchis max occur lucausc 
of retrograde mcnstrintion Acquired retro 
dispHcemcnts predispose to prolapse of the 
uterus 

Treatment — Symptom free patients re- 
quire no Inatnitnl Retroilisphcemenls oc 
cumng after childbirth are often corrected 
l)X means of the knee chest position Others 
require replactment and support bx a suit- 
able pcssarx until inxolulion is complete 
Rctrodisplacomcnls xvith associated xtsical 
discomfort ami frequencx of urination re 
quire cartful studx of tlic urine as cjslitis 
max be the cause Ultrme replacement and 
retention in a norma! position xxith a ptssarx 
IS n rchxblc test to dtlermmc the amount 
of rchtf obtained If sxrnptonis disappear 
surgical treatment is usuallx adxisablc pro 
xidcd there is no contraindication 

Opcratixe measures for Iht toneclion of 
rctroxcrsion arc most satisfactorilx per 
formed inlra abdommallj Thex should be 
dtxised so as to use the natural supports of 
the uterus to insure mobilitx to nllon 
prcgnancx to occur to be tasx of cvcciilion 
and to be lasting in their results (Gilliam) 
Coffex s anterior plication and the Baldv 
^^chstcr posterior plication of the round 
ligaments art satisfaclorx procedures Gil 
hams operation of pulling the round hga 
mciit through a stab wound made through 
the rectus muscle and suturing it to the an 
tenor slicatli is also a satisfaclors prociahire 
In most instances th< utcrosacral ligaments 
should be shortened m addition to the 
round ligament plication 

PROLAl’SC OF THE XTIERUS URFTlinO 
criU OSTOCFLK F>TrU0C4tE 
AND UECTOCCLE 

These lc«i<>ii'> arc all true hirnias of the 
ptlxic xisccri into or through the xagmal 
canal Since thee haxe a common cause and 
arc frcqmntlx associated thej arc best 
studied coUcctixclx 

S>non)ms and Definitions —Pro/apse of 
the t//enw [procidentia de^crnsim utrn or 
falling of the xxomb ) is a permanent 
descent of the utcni» from its normal po>i 
tion (Iig (I"!)) hrethrocfle is a prolapse 
of the iirethrt (Iig G'^O) Ci/itocele is n 
hernia of the hast of the bladder (I ig CSn) 
Fnicroccle is a hernia of the cul-ele sic xsilli 


Its intestinal contents (Tig G70) Hectoede 
IS a henna of the rectum (hig CSl) 

General Discussion — The bonx pelvis i-. 
closed bx a diaphrigm consisting of the 
lexfltor am and coccxgeus niii cles xxith a 
strong laxcr of fascia above and bcloxx This 
diaphragm js pierced nnleriorlx bx tlie xag 
inal canal and urethra Reinforcing the 
diaphragm below is the triangular ligament 
nhtcli evtends from one pubic ramus to the 
other The uterus bladder and rectum arc 
retained in normal position b\ >troue elastic 
bands of conncctixc tissue and iiiu>clc The 
pelvic diaphragm dots not support the 
uterus but counteracts the strain of mlra 
al>domiiifll pressure The round and ulcro 
sacral ligaments act ituunlx in tiUmg the 
uterus forward 

Eliologx — Prolapse of the uterus and its 
associated lesions arc usuallx due to child 
birth injurx and occur most commonly m 
women who have had n number of children 
or diflicuU labors In milbparous women 
prolapse usuallx the result of a congenital 
defect of the tissues Coughing or slninmi, 
prcelisposes to these lesions Changes which 
occur m the tissues m advanced ngc nl o 
favor prolap c 

Patholog> — I abor and childbirth sub 
jeet the muscular fascial and connectnc 
tissue structures of the pelvis to various 
of injuries TJiiis nretfirocde results 
from injure to the supimrtmg structures 
which normallx surround the urethra 
Cy»tocele occurs because of injure to the 
pidioctrxjcnJ fa«cui ciiismg it to bwonii 
thinned anil to spread lalcrallx It is most 
commonix associitcd with prolapse of the 
ulenis for the position of the bladder de 
pends to a gnat extent on the position of 
the cervix Cxstocch vane-, from slight to 
complete herniition of the entire bladder 
Retention of urine occurs if the hernial <ac 
ii below the level of the urethra Prolapse of 
the uterus results from relaxation of the 
iitirine supports particularlv of the broail 
ligaments The prolap'c is tncomplete if it 
remains within the vagina or complete if it 
protrudes hexond the introitus Prolajise is 
usunllx precedeel hx rctroxersion the uterus 
then being forcul downward bx the inlra 
alKlomunl pns^urc The vaginal c-inal is 
minmonlx dilaleil and the pirinciim relaxcil 
Mongation of the cervix is often an a«*o 



1325 


IIETROBISPLVCLMLNTS AND PROLAPSE 01 LltUUS 


cnlcd condiUon Ulcention of tlie mucow 
incjjiLrmc of tht prolruding ^•lglna and 
cerMcal erosions are frequent Ihc ciil*<lc 
“ic niaj descend with the cer\ix di <cctin^ 
its waj downward between the rectum and 
the posterior aa^im! wafl forintnjt on t« 
ierocele Hernia of the rectum haainp »ts 
ont,m aboie llit perineal )x)d\ j-, often <cen 
11)13 known as a high recioceic and is due 
to separation of the perirectal fascia loti 
Tcctocclc occurs when the perineal IkkIs is 
injured «o ns to cause iJjc rectum to hiil^c 
into the angina! opening; (Fig G81) 
S}mptoma(oloffj — Sfost patients com* 



h g 6 a — ff iK ulmis < Iti (a) rjstocxh 
an 1 (6) entefwie 

plain of a bearingdown pain a fecliii" of 
weight in the pchis and himbosacrd back 
ache Others compliin onU of tlio protrud 
mg mass particularls when st indiiig on 
their feet If urclhroetlc is as ociatcd there 
IS often incontinence of urine In c^^locelc 
rtvidinl urine causes irritition of the blad 
dor resulting m urinara frcqiicncs Inabilitj 
to start the flow of urine without first rt 
placing the protruding part is the comphint 
of mam DjffieuUi in dcfcoilion )s comiiion 
when neloctle is present Ixrukorrhca oc 
curs wlun erosion of the ccraix or vaginal 
watlls cTjsls 

Diagnosi'*. — The diagnosis of prolap c of 
the uterus and its assooin(«l palliologv M 
iiiidc without difficuhv There js a hislorv 


ofdifiicuU labors with svmpfonis which an 
iisualh charaetcrjstic I \auunalion of iht 



JTz C«0 — rt Ir^ltrocetf 6 ryst >rcfi» »m 4>. at«J 
w lb iK^nphte ptobpsc (t wunl Jm lj*Tn mwlrtl 
■n tie Uft iter) 

patient in the erect podure is of \ ilut In 
cvslocelc the prcHiiri of re idiiil urine is 
diagnostic Cjstoseojiv aids in difTcrLUlial 



tl? ev| —a ttrrtorr’e « lit l n s-r ir»«tctl in frrtuta 
to tirmo itnlr l5>c l*ti »ar 

me such ronhtions Bs a stone or sillirr 
IcMOns of the Wad l<rr 
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Treatment — '(A) Preieniite measures 
include (1) Ute proper conduct of labor 
prolubiting evpulsne force before ccrMcal 
dilation (2) episiotoma to prevent e^ten 
si\e perineal injuries (8) immediate pen 
ncal repair following labor {4) adequate 
puerperal rest and (5) examination sit 
weeks after delnen and if retroversion lias 
occurred replacement and support bv 
means of a pessarv until involution is com 
plete (B) Palliatiie measures rest in bed 
and replacement of tbe uterus until con 
gestion has subsided and ulcers and erosions 
iiave lieakd support when pos ible br 
propcrlj fitted pessaries (C) Curatiie 
measures Surgical treatment is cmploved 
(I) in child blaring women with cvsioceic 
and prolapse of the uterus the bladder is 
advanced thin the puboccrvical fa<cia is 
reunited and the anterior vaginal vrall is 


reconstnicted (Fig CS9 b) In complete 
prolapse vaginal hvstcrcctomv (Alavo) is 
emplovtd when the uterus is atrophic In 
this operation the remaining broad licaments 
arc united in the midlinc forming a ham 
mock on which the bladder rc'^ts This 
followed bv pcrineorrhaphv (Fig CS2 c) 
Incontinence of unne is btsl controlled bv 
uniting the relaxed sphincter niu-cle of tin 
bladder in the midlme with mattress sutures 
(Kcllv) 

Other surgical procedures rceommendwl 
for prolapse are anterior rolporrhaphv witli 
amputation of the cervix and reconstruction 
according to the technic of the Manchester 
operation The perineum must al o be rccon 
strucled 

For clderlv women with extreme prolapse 
in vrhom marital relationship is no longer a 
factor thcl-a Forte procedure gives excellent 



sutured to the cervix from the internal os 
down ihcrebv closing the hernial opening 
(Fig 6S2 a) The cervix mav then be am 
putaled and shortening of the cardinal 
ligaments cmploved to raise the prolapsed 
uterus This IS followed bv perineal repair 
In intomplcli prolap c this mav be all that 
is necessarv If after these procedures the 
fundus dots not remain forward inlra 
abdominal shortening of the round and 
iitirosicra! ligaments will place the uterus 
in normal phvsiologic posilinn (2) In non 
child bearing women surgical comction de 
pindN on the degree of prolap e and the size 
of the fundus In incomplete prolapse the 
inUrjK) ilion operation (\^alkl^s) is indi 
catid when the uterus has not atrophied 
and cvetocclc is the outstanding finding ll 
consists of interposing the fundus of the 
uterus belwein tbe bladdir and the ante 
nor vaginal wall The pirincum should be 


results This consists of triangular denuda- 
tion of the anterior and posterior xacmal 
walls from the cervix dovrnvvnrd to the 
vaginal orifice and uniting of the ame from 
above downward thus retaining the pro 
lapscil organs within the vagina 

PERINEAL LICERVTIONS AND 
REL,\XATIO\S 

The important structure* making up the 
pinncal bodv are the two pulwcoccv gcus 
columns of the levator am mu«clc running 
from the pubis nbove along either side of 
the vagina and inserting in the «idcs of the 
rectum and the anococcvgcal ligament Be- 
inforciRg these muscles below is the triangu 
lir ligament a fascial floor ixtcnding from 
ont pubic ramus to Iht otber The function 
of the perineal bodj is to guard the vaginal 
opening 
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RETRODISPLACEMENTS \\D PROLAPSE OF UTERUS 

Injuries of the perineum occur most fre Operilions {UmsciI to rep-iir pcrtneil lac 
quenth as i result of childbirth uid are due crntions and relaxations require submucous 
to marked stretching or lacerations Such exposure of the structures xvhich compose 
lacerations maj be superficial or deep in this bod> and leconstniction A modified 
cowjicte Mhen mxolving the perineal bod\ Ilcgars operation in \\liich the bcllus of 



\ n c 

Fp C'iS —The three steps that are taken n ihe repa r of a • mple lacerat on of the per neum A T rsl 
lep MeU ns ll e mr » an i I) e n st u 1 floor -tl t1 e muroeiilaneous j nrt n li ^'on t stc] I ter|H j, the 
I vator muscle belrvecn tie rectum and \octnnl floor f (to ef bs un tug the Inangular Igament n tie md 
Ine C Thrl step Closire «itt a «ul>culrul r ri n stitcl 

alone or complete when the tear extends into the piibococcvgens muscle and the triangular 
the rectum The uijurx mat occur m the hsanunt are iinilod m the niidlint is a satis 
iiudlme or extend into (lie xapitnl sulci in factors procedure Complete lacerations re 
winch case the structures supporting the rec 



t g 6S4— Conplelc Iwr lio i of lie pern cun o Ff. 6\— -tj m ll o I of rej a r of con j I le be 

Sph ncter p la *ntl im Sul I i»c bin placed jd I) e tom ei U of 

U e sph I cter am muscle 

of reclocele and predispose to a prolapse of 

the anterior x agmal w all n ith rcsuUin^ exs qtMK. th tt the cn<h of the sphmeter -im nms 
loceic (Pig CSI) Pcrineil tetr^ cvlendinff Ut be jcuiiltf <1 in llie mulluic previous lo 
into the rcclllm cnise rupture of the spliinc llic reconstruction oT the periiie il lioil> (I ip 

ler am muscle and los'> of sphincter con C85) R.symoxd E ^\ATKI^s 

Irol with mconlmence of fects (Fig 0b4) 
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DISTURBANCES OF MENSTRUATION 
UTERINE nEMORRHAGE 

Menorrhagia — In most cise^ menor 
rlngia is caused bv lesions of the orgins 
concerned with menstruation \iz the 
uterus the oi iries and the controlling glands 
of interml secretion The most importonl 
glands of internal secretion tliat modift the 
menstrual function in tins ww nre the 
oiariCH pituitarj ond Ihiroid Tins t\pe of 
menorrhagn is called functional menor 
rlngn nnd thjToid e\trict is often effectnc 
in its cure Some of the newer gomdolropins 
offer promise m control of the bicerlmg 
VnoAuhtorv bleeding mai take the form of 
menorthipa or metrorrhagn 

Locnl lesions nhich cniise menorrhagn are 
fibroin jom'is pefvrc nnd sagirial mSamma 
tions lupcrphsn of the endoinclrium 
pohpi circinoma of the corpus uteri en 
domctriQsis sarcoma and ovarian neoplasms 
These lesions ma\ also produce metrorrhagia 
Vnil usualh onh when Ihev are complicated 
uilh degenerative changes torsion or infee 
tion 

Metrorrhagia — ’Metrorrliajjia is irregular 
because it is not a result of rhj thmic changes 
of the menstrual cv ck Blood loss of this Ivpe 
IS usualK tlie result of actual damage to the 
vascular svslcm of the pelvis bj trauma 
necrosis or infection E\aniiiles of this form 
of bleeding are contact bleeding in carein 
onia of tilt cerviv irregular spotting from a 
nccrolic mvonn a disturbed intrauterine or 
ectopic pregnanev and hlecdmo associated 
with pelvic infections 


Sudden profuse hemorrhage occurring in 
% patient w ho has been menstruating regu 
larl^ IS almost pallio^nomoiiic of a disturbed 
pregnanev 

jMetrorrlngia mav be caused b\ carcin 
oma anvvvhere in the genital tract but <s 
pcciallj in the cerv ix cerv ical ksions cctopic 
pregnancj and ulcerations of the vagina 
Metrorrhagia is abnormal and demands at 
tention Profuse or irregular bleeding calls 
for diagnostic curettage and biop'v 

A^IEVORRIIEA 

Amenorrhea means absence or cessation 
of menstruation It mav be phvsiologic or 
pathologic Phvsiologic amenorrhea occurs 
before pubertv during pregnanev or heta 
tion and following the menopause Uterine 
bleeding during thc<e periods is abnormal 
Amenorrhea during I ictation lasts norniall> 
for from si\ weeks to four months If it lasts 
longer another pregnanev mav be suspected 
^lenstruation usuallv begins between the 
eleventh and sLVteenth vears Irregulantv 
of the interval and duration of the flow are 
quite common and should not cause concern 
unless loo pronounced Delajedpubettv mov 
be due to hvpoplasia of the genital organs 
The amenorrhea which occurs m atresias of 
the genital tract i' not a true amenorrhea 
but a retention of secretion and treatment 
of tlie stenosis will establish the normal 
rhvtlim Replacement Iherapv with tIio>e 
hormones whicli stimulate the mullcrian 
tract in certain cases is known to have the 
power to overcome some of the minor dc 
grecs of hypoplasia 

After the menstrual habit is once (.slab 
lislied aov period of amenorrhea indicates 
prCj,nancy Error-* will be avoided if this is 
nsbumed until disproved The rcccntlv de- 
veloped tests for pregnanev are very accu 
rale and «hould bt used more freqiientlv 
The normal menopause is characterized bj 
complete and permanent amenorrhea Later 
bleeding should be regarded with -uspicion 
Castration cither surgical or bv irradia 
lion produces amenorrhea Dnbctcs psv 
choses tuberculosis svphilis and morplunivm 
mav cause amenorrhea Functional nmeiior 
rhci mav be produced by a fear of preg 
naiicv or bv anv marked emotional disturb 
ance A marked change in climate al'o mav 
cause amenorrhea 
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IJCLVTIONSIIIP or TIIL GLWDS OF IV 
TERNAL SLCRCTIOV TO GW^ECOLOG^ 
The glands of intcnnl iccrttion nrt im 
portant in the phjsiologj of the female or 
gaivs Kno\\lcdgc m tins field increases rap 
idle and necessitates tlie frequent rt\iMon 
of ideas 


mg the most niijiortant effects arc the pitu 
ilar\ o\ar\ and thjroid Cvclic changes art 
produced which ore nccc «irj for rcprodiic 
iton 

Iiuestigation indie lies that the piluilarc 
gland Is the initiator of this cxclic proci s 
ffjliophsccal lionnoncs Inrgch from the an 




Hypogi>^is 

^ ^ Pituitnn 


Corpus lut.cum 





Excretory 
(Kidrr^ bowel mcrastru&l blood) 

Eg GS — hclcmatc drawing lo limrate tic inlemhloiwl p# helwwn lie varom j.la U lak ng j«.rt jn 
the ejere cl n pcs of tl e peh c orpmi D 1 1c »tto s in 1 ente net n in l«H < red on« UTicn ricrcfory 
Icicl IS fMclol a rest mul ton of dw nwlor (1 (-il »> iwir* a 1 » i ew cvclc U t t aid Tl^c n-oltanl 
|1 Hscs m II c ulcr c n utwi nrc »1 ow n n figi re l»*»0 (\rier Moore) 



Ml the glaniU of internal eeeretion b\ 
their reciprocal action pla\ a role in the 
pli\sioIog\ of the female reproduetne «5js 
tom Secretions from ant one of the glands 
ina\ sliinuJalc or tlepri«s the i iJicr miitibcr*! 
of the endocrine s% stpin The inland pTwluc 


tenor lobe stimulate the gonads 0\ula{i n 
13 on t'ccrelorv (gametogeiittie) and n «<• 
crelor\ (endocrine) function During Die 
rqanmg of ihc egg the growing follicle pro 
• Alazrr an ! TnH Ir O ml 1 «5<>cnn« k of 
llo trwnle Cl arW C Tlionus I ul Iwr 
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duces a hormone called estrm (folliculm fe 
male 'ex hormone) This hormone ads on 
the uterus and \agina producing the 
changes found m the first half of the men 
strual cjcle The activity m the cndo 
metrium is intensified and completed by an 
other ovarian hormone progestin Progestin 
IS produced in the corpus luteum Its action 
IS necessary for the preparation of the field 
for the implantation and early growth of the 
fertilized ovum 

The gradual increase in concentration of 
one or both of these hormones in the blood 
depresses the gonadal stimulating activitj 
of the pituitary Further ovulation does 
not occur until the stimulation threshold is 
again reached b\ excretion of sufficient qtian 
titles of hormone At this time the pituitary 
again comes into the secretory phase and 
the cycle (Fig 687) is repealed 

The secretion of the posterior lobe of the 
pituitary is called pituitrin It has been di 
vidcd into two active principles oxytocin 
and vasopressm Oxytocm produces con 
traction of the uterine muscle Vasopressin 
possesses the three remaining functions of 
the posterior lobe (a) an antidiuretic effect 
(b) stimulation of gastromtcstmal peristal 
SIS and (c) the pressor depressor effect 

DYSMENORRHEA 

Dysmenorrhea may be classified as fol 
lows (1) essential or priman dvsraenorrhea 
and (2) acquired dvsmenorrhea Women 
who have suffered since the beginning of 
Wc com\itai\e or pi> 

man group while those who later acquire 
pain comprise the second group The ac 
quired tyqie may be engrafted on the essen 
tial form but a carefully taken history will 
help to distinguish tliem 

Cause — The cause of pain m the primary 
dv'mcnorrheas and m a few of the acquired 
Ivpcs IS not well understood Recent investi 
gallon indicates that it is due to a disturbed 
phvsiologv and consequent abnormal motility 
of the mullenan tract Hormonal balance is 
essential to the normal function of the pel 
V ic organs Defects in dev elopment ranging 
from complete stenosis of the genital tract 
to mild degrees of infantilism mav produce 
an essential dysmenorrhea Congenital mal 
positions of the uterus mav be associated 
Mith dvsracnorrlica Ilvpoplasia with lack 


of adjustment to tlie changes m size and 
tension during the menstrual cvcle offers a 
more rational explanation of pain than raal 
position cspecialli as surgical repo«ition 
often fails to give relief Interference with the 
outflow of menstrual blood through the cer 
MX espcciallv m a patient who has a long 
conical cervix with a verv small canal must 
still be considered since about half of the 
patients with pnraarv dvsmenorrhea are 
relieved bv dilation More recent invesliga 
tions may indicate that the relief of pain mav 
be due largely to the mechanical effects of 
the surgical treatment which change the 
endoenne balance 

Common causes of acquired d\ smenorrhea 
arc pelvic inflammations fibronivomas es 
pociaUy of the intrauterine tape endometrio- 
sis hyperplasia of the endometrium polvpi 
acquired malpositions of the uterus ccrvacal 
erosions ovarian neoplasms and psychic or 
debilitating diseases 

Treatment — The treatment of essential 
dysmenorrhea is often unsatisfactory vincc 
the cause is not known Analgesics or anti 
spasmodics such as atropme may suffice 
until a change of hormonal status is caused 
by marriage or pregnanew Recent reports 
indicate that replacement hormonal tlicr 
apv may eventually solve many of these 
problems 

Dilation of the cervix will relieve about 
one half of thc§c patients Some of the re- 
mainder obtain partial relief Mutilating 
operations on the cervix 'ucli as wedge- 
shaped excisions disci'Sion and tearing with 
mechanical dilators are contraindicated Op 
eralions for the correction of relrodi'place 
ment are seldom indicated and 'hould be em 
ployed only after other treatment has failed 

Since any disease which increases pelvic 
congestion or produces an abnormal growth 
in the pelvis may cause acquired dy smenor 
rhea the treatment varies with the under 
lying pathologic condition Con'ervaliam is 
essential because the patients are young 
women Medical management will cure most 
of the inflammations 'Mvonicclomv mav 
save a ribromvomatous uterus Conservative 
surgerv rather than surgical or rad othcra 
pcutic castration is advised for emlomclrio 
«is If a propcrlv fitted pe'sarv gives relief 
then the patient niav be relieved bv a rclro- 
dispiaccmcnt operation 
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Membnnous Dj-smenorrhea — 'Mem 
branous djsmcnorrlici is so termed beeaiise 
the endometrium is shed cn bloc or as hrge 
shreds at each period Expulsion of these 
casts of the uterus produces pain similar to 
that of abortion The explanation for this 
desquamation is not clear but it probably is 
an abnormal reaction of the endometrium to 
its hormonal stimuli However in some cases 
previous postnbortivc uterine infection seems 
to plav an important role Treatment as >et 
IS repealed premenstrual curettage follow c<J 
bj the application of tincture of iodine to 
the uterine ca\ itj These patients are usually 
sterile and vaginal hvslcrcclonn may be 
performed if the condition is severe 

MENOPAUSE 

The climacteric or menopause denotes the 
cessation of menstruation Most women 
reach the menopause between fortv and fifty 
vears of age A smaller number continue to 
menstruate after fiflv Cessation before forty 
5 ears of age is due usuallj to derangement 
of other glands of internal secretion rather 
than to a running down of the glandular 
mechanism 

The onset may be abrupt but more often 
IS gradual and characterized by a decrease 
of menstrual flow and a lengthening of the 
interval between periods Often nervous in 
stflbilitj appears causing the so called bot 
and cold flashes attacks of vertigo ringing 
111 the cars headacle and palpitation Ir 
rtgufar bfecding however slight after the 
menopause raises the question of a malig 
naut growth 

Changes m the pcUis are more constant 
and marked Cessation of ejebe stimulation 
causes progressive atrophy, the ovaries be 
come sclerotic and shrunken the uterus and 
Its supporting structures lose their tone and 
become smaller and a loss of support causes 
the uterus to assume a backward position and 
to sag downward The fallopian tubes be 
come straight and attenuated the cervix 
shrinks until it may be almost flush with 
the Vaginal vault the latter becomes more 
conical and later adhesions of the cervix or 
V i^iinl walls mav appear The vagina loses 
Its former clasticilv and becomes smooth 
and rigi 1 This process of atrophy cxlcntls 
also to the extern il genitals 

Treatment — Treatment of the mcno 


pause may be general or local General treat- 
ment is directed toward stabilizing the dis 
liirbed nerv ous ■sy stem A strict schedule in 
eluding adequate fresh air and sunshine high 
vitamin intake the use of sedatives such as 
bromides or the barbiturates and the avoid 
ance of fatigue is beneficial Substitution 
therapy with a potent product of the female 
sev honnone m most cases will produce satis 
factory results Local treatment includes e\ 
amination at intervals of six months Short 
intensive courses of estrogenic therapy given 
hvpodermically may afford lasting relief 
If «vmptoms tecnr estrogens by mouth in 
interrupted senes are often suflicient Mini 
mat dosages should be adhered to as over 
dosage freqiientlv causes postmenopausal 
uterine bleeding Investigation of irregular 
bleeding or unusual secretion maintenance of 
normal drainage from the cervix and vaginal 
canal and correction of areas of chronic m 
flammation such as erosions of the cervix 
are essential 

STERILITY 

Slenhty occurs m from 8 to 25 per cent 
of marriages and therefore is an important 
problem Diagnosis may require the united 
efforts of the gynecologist urologist and cn 
docnnologist 

rnmnry sicnlitij denotes fiilure to con 
ceive under normal conditions m from two 
to five years Failure of conception in a pa 
lient who has previously borne a child is 
cai’Axf sictrfdff 

Slerilitv may be further divided into two 
groups Absolute sterility means that im 
prcgnation is impossible often a develop 
mental defect of the pelvic organs is present 
A lai^cr group form the class of relative 
sterilities These embrace those conditions 
which make pregnancy not impossilile but 
difficult In such cases the best results are 
obtained 

In studying sterility it must be remem 
bered that the fault in one third or one Jialf 
of these cases mav lie with the Im'vbaiul 
and he should be examined before treatment 
of the wife IS begun Conditions which affect 
male reproductive power are inflammalions 
such as gonorrhea and Ud trciilosis mclnb 
ohc diseases psychic disturbances develop 
mental defects drug addiction and cjironic 
alcoholism Important causes of female stcr 



1332 


GINLCOLOGY 


ilil\ nrc pchic inflimmitions e^pccnlK of 
tlic eerM\ and hllopian tubes gonorrhea 
postnbortixe infection* acute ippcndicili* 
nnd tuberculosis Mctibolic di eases and 
dssfuncUon of the tlmou! piluiHts and 
o\aries arc al«o frequent Nen prontlis such 
ns fibromsomas o\arian tuniors and endo 
mctriosis lua^ inttrferi with conception 

Diagnosis — Diagnosis of the cause of 
stcrditj IS u*ualh a process of elmnnalion 
nhich should follow an accurate plan Tlie 
first step IS a historx of both husband and 
w ife noting durnlion of stenhla use of con 
traceptnes sexual compatihilits general 
health nnd previous infections or operations 
This IS followed ba a plnsical examination 
of belli partners Attention should be paid 
to stigmas of hspoplasia infection glandular 
disfunction and ps\chic disturbances It is 
iisualli necessars to include complete micro 
scopic studi of the semen insufRalion or 
occasionalli Msualization of the tubes and 
the usual blood tests including the ^\asscr 
mann test and a diffirontial count 

Treatment — The indiscriminate use of 
tubal insufilaliori and parlicularh the injec 
tion of an opaque medium for purposes of 
Msualizatioii nre deprecated Rclatiic stcr 
ihU mas he made alisohilc b\ the umntelh 
gent use of those procedures Thei should 
ncicr he performed ni the prescnct of infee 
tion or bleeding The ideal time is about one 
wccl. after the menstrual period nnd then 
should he earned out under aseptic condi 
tions 

ImpToa emewt of the general health a hh 
oral high Mlamin diet a sensible sex regime 
or hormonal therapi such ns tluroid medi 
ration will often suffice Cauterization nf 
ford* a simple method of tnating infections 
nf the cervix Careful diagno is and treat 
menl of the vaginal infections c«peciallv 
those diK to Iriclioniona* vaginalis and 
viast will rcslori tie important normal 
vaginal acKlitv Infi*clions in the |h*1\is 
projHr <Io not lend themselves to such active 
treatment but maiiv of them will improve 
funclionallv under conscrvaltvc treatment 
\rlifirial insemination is not recommended 
because of the risk of infection 

Indications for the surgical relief of ster 
ilitv «hou! 1 he verv clear Dilation of the 
cervix often proves 1 eneficial and is rela 
livelv safe Amptilalion nnd repair ftmehel 


orrhapv) require an expert technic other 
wise a relative stcriiitv mav become abso 
lute Farlj habitual abortion mav follove A 
rotrodisplaccmcnl operation is not indicated 
unless the neccssitj for il has been shown 
In the use of a pcssarv Aljorncctamj should 
be performed onlv after other mclhotls have 
failed and when the tumor docs not cue roach 
on the uterine cavitj Con crvalion of as 
much normal ovarian tissue ns possildc is 
essential 

The results of autotransplantation or 
hetcrotransplanlation have not been sufii 
cientiv successful to warrant their generd 
use Operative restoration of tubal patenev 
becomes more promising in view of recent 
work Thc'sc operations should be undertaken 
onij after the patient has been told of the 
infrequenev of curt and onlj b> somcont 
who IS entirclj familiar with the detailed 
tcchiuc 
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ECTOPIC PREGNANCY 

Ectopic or cxtnulennc prcgniticv exists 
wlien the iniphntation of the ferlilizwl oMim 
occurs nn> where outside the uterine ci\il\ 
Most ectopic gestations arc found in the 
fallopian tube cluefl\ in the ampulla some 
tunes in the isthmus rareh in the mtersti 
tial tube and oiilj acr\ seldom in tbeovars 
and most infrequentK in the abdominal 
cantj (Figs G88 and 089) It mai occur as 
often as once in 300 or 400 pregnancies 
Etiology — ^Thc cause mav be anything 
which retards the progress of the fertilized 
o\um toward the uterus thus pcrimtling il 
to reach the trophoblastic stage of deaclop 
went when it 1ms the power of implantation 
whercser il mn\ be The cause max be in the 
o\um or the tubes 

Cfliwes Due to the Ovum — ^Thc ovum maj 
be too large to traverse the lube because of 
the adhering mcmbrina granulosa or rapid 
cell dnjsion or growth during the inicrv d 
of transmigration 

Caiwes tn the Tithe — I ormcrlv mnun 
malion was considered the chief cause of 
tuhtl liKhtKin bat nOM /d /s «?fi<K/cred more 
or less accidental and really depends more 
upon the location of the ovum when the 
Irophoblast becomes capable of producing 
implantation ('\^ Blair Boll ) Although 
the ctiologic role of pclv ic infection has bten 
overestimated salpingitis is a factor be- 
cause of destruction of ciJn or adhesions of 
tubal folds forming pockets and strictures 
Likewise perisalpingitis mav cause external 
adhesions kinks narrowing of the lube 
lumen and interference with peristalsis 
Tubal dncrticula acccssorj ostia ending m 
blind sacs tortuous infantile tubes double 
narrow lumma or tumors which distort or 
constrict the tube mav favor tubal nidation 
Pathologj — ^Tlie ovum erodes its »av 
into its eclopic location ctaclh as it docs 
into the endometrium but the results arc 
mevitnblv pathologic because the fallopian 


fubcoranv other site is complelch un«uitc«I 
anatomicalK and histologically for the rt 
ttplion or dcvtlopjiiciit of the conctptiiv 

Decidua — There is no true dtcidiia a) 
though tlitre is usually a ‘ dtcidiial reaction’ 
m the form of decidual patches islands and 
isolated cells 

The liaial^i — Because there is no protect 
ing true decidua at tJit site of nidation the 
ovum almost immcdiatelv erodes its wav 
directU into the muscularis thus weakening 
the tube wall btcrallv riddling and weaken 
ing the muscular lajcrs and opening rcla 
ImcIv j irge vessels The resulting hcnior 
rliage overfills the intervillous spacts fre 
qucnilv crushing the vilh into tangled 
masses Often tlu tapsiilc is so di:«tcmled 
that It ruptures 

The Cajsulans — At first the ovum is eii 
lirtJ> intramusculir As its grows it bnlgts 



Fp aas — T l«l prepnanrj amp liar i nph lat oii 
lie luhe ^ oU IS unrupluriil IlfC n hr i Irrnal r p- 
turc II bil aJjorltOH) % t J nteU a a wJl i j* nl 
«f bluo I <1 tlie oUlon en * 

into the liimcn of the lube pusiung the snr 
rounding muscle wall uid mucous membrane 
before it and producing a false capsulin'. 
This p<cudocap5iil ins soon conus m coiit icl 
with the opposite lube wall which then 
bulges awav from the site of implantation 
(Iigs rS8aiidCt>9) There is no true <lccid(ia 
m this pscudocapsiilans alDiougli decidua! 
Cells and islands of decidun art more ofltn 
found than m the pscudobasalis Vilb at 

• Nelvjn t Loroe-I^nf «;urRrty T1 omas Nelson an I 
s l*ubl «I era 
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Fij. t)ST — Xjnpttllar jrepju«<\ llw lul»e wall w ucitupluttd tnmt internal niplurc i< mlicaleil Uv tlie pto* 
Irii inn of a blood clot from tlio osliani abiloninilt and con<tderaL]c blood in Ibe alNlomrn * 



4i(j no — Composile drnMiitt: of various >icool srclioiM lironpht lo one level slionmi; rupture thiouRli the 
rapswiatii witb bUxsl flowinj, tbroMgb lie tube Tlw owm »t»ll fimiK allarl «l to tbe tul* wall »bowing 
t> nt tt e Mri'il ng in Irvun nn inten aV rupture ni \ not a t»W1 abortion* 
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licking the icssels of the tube ire seen in 
figure fOO 

Tubal RuptuTc and Ihorfion — Rupture 
mij occur e\temall\ through the tube will 
into the ihclommal caviU or inlcrmUv 
through the p^cuclocipsuhn^: into the tube 
lumen commouh cilled lubil ibortion 
The writer has been able to demonstnli the 
1 ursting of the inner cipsule (Fig 090) in 
c\cr\ specimen of so called lubil abortion 
that he Ins examined microscopicalh in 
«erial sections Therefore he prefers the 
term mternal rupture to tubal abortion 

Rlien not ruptured through the tubal vcall 
the prccmnci is often erroneoush said to he 
iiiiniplurcd e\cn when blood is found in the 
ibdomen If there is blood in the peritoneal 
caMtv a pregnant tube is always ruptured 
either mtcmallv or cxlernallv 

An o\um protruding through the oatium 
ahdominale of the tube is according to this 
wTders obseriation not usuallr due to c\ 
pulsion bv muscular action of the tube but 
more often due to implantation of the o\iim 
so near to the fimbriated extrcmitj that il 
grows m the direction of least resistance— 
out through the end of the tube 

Changes tn ihe Vtenu — The uterus is en 
hrged and softened and decidua formed 
in the ufenncrai/ti ineierj case oi cciopic 
ptegnanci The decidua persists until the 
death of the o\um then it degenerates 
blca;d« (the source of the characteristic 
aaginal bleeding) and is cast off iii debris 
patclios of decidua or a cast of the uterine 
cavitv 

\s soon as the oa um dies the endomeljium 
begins to regenerate and resumes its ccclic 
changes often eaen before the pregiianca is 
terminated As long as h\mg mUi persist 
genital bleeding continues 

Fctopic pregnancx recur in the remain 
mg tube in from 10 to lo per cent of ca«cs 
Twin eclopie pregnanev exists when there 
are two embrxos m one lube one in each 
lube or one m a tube and another in the 
uterus 

Diagnosis — IMuIe amenorrhea is pre 
sumptne evidence of normal pregnancr de- 
laved protracted or otherwise abnormal 
menses are suggestive of ectopic pregnanev 
espccmlK when accompanied by anomalous 
'agmal bleeding pam fever Icukocvto is 
and a mass to one side or f ehind the uttnrs 


The svTuptoms varv with the time the pa 
tient IS first seen before during or after 
rupture 

Diagnosis before Uitpinre — Vaginal bleed 
ing and pain are rare before rupture nl 
though there maj be mild cramps but usu 
alli onh discomfort soreness or indefinite 
disticss M this time fhire is no abdominal 
bleeding therefore no consequent fever or 
leukocvtosis IS noted Before rupture he 
cause the ovum is usuallv alive the A«;ch 
heim Zondek test (or one of its modifica 
tions) IS valuable 

The usual signs of pregnanev are not 
marked and subjeclnc and objective simp 
toms are so elusive that definite iliagnosjs j« 
diffiotill The intradermal injection of colos 
Iriim (the Fall test) maj, prove to be quite 
as V aluable as the rabbit test 
Diagnosis during Rupiurc — ^This is tlic 
most important period m the clnucal coiir e 
because the diagnosis missed before nip 
tore ina> now be corrected and the impend 
ing tragedv of frank rupture max be avoided 
bv a limoK operation 
Forlunntclj the signs and sjmptoins are 
more definite pun the most constant sub 
jeetive vniplom is sliarp lancinating and 
definitely on one side of the pchis Fvacer 
bations of pain followed bv Icmporarv or 
complete relief arc particularlj significant 
The cervix is exceedingly sensitive to 
movement of the cxammmg finder \ agmal 
bleeding mav be constant or mlcrmiltcnt 
dribbling or spotting rareh is it profuse and 
clotted ijsuallv it is brownish red Abdom 
inal bleeding recurs or increases with each 
paroxvsm of pain and is alwavs accompanied 
by fever and leukocvtosis 

Ectopic pregnancy must alwavs le kept 
in mmd when dealing with an acute ab 
domen 

\^hen examiD itioii is made under nnes 
the la the utmost gentleness is impirativc 
othervM«c the pregnant tube may be nip 
lured 

Dtagnosvi after Rupture — If diagno«i« is 
d hjed until after rupliirt a serious error 
has been midi One should not await the 
agomzing pain on one side accominnicrl bv 
violent internal hemorrhage fdlownl bv 
nausea voniiliiip rapid feelle pvtl«e colt 
sweating pallid skiii shallow breathing air 
hunger reat/cssne s and erlreme anxiefv 



133G 


GY^ECOLOGY 


Over tlie side of the rupUircd tube there is 
excessive tenderness nnd ngiditj sometimes 
the whole ibdomcn is distended ind tender 
\ blui«h black discoloration about the naxel 
(Cullen s sign) indicating extensive abdom 
mil hcmorrl age nn> be present 

Differential Diagnosis — The principal 
conditions to be differentiated are uterine 
abortion pelvic infection appendicitis or an^ 
acute abdomen 

Aborttoii — Vbortion shows profuse bleed 
mg with clots the pain is mterxmttcnl 
cramplike and progressivelv increasing Parts 
of the embrjo or vdli in the vaginal dis 
charge render the diagnosis of abortion cer 
tain Ectopic pregnanev is more hkelv when 


mitorv disease If puncture of the vaginal 
vault shows blood an ectopic pregnanev ic 
present 

Otl cr Conditiouif — Other acute abdominal 
conditions such as an ovarian cvsl with 
twisted pedicle or a ruptured gastric ulcer 
will seldom need differentiation from eclopjc 
gestation The hislorj or results of biologic 
tests for pregnanev will usuillj make the 
diagnosis definite 

Sumniarij — W hen a woman has a skippcil 
dclaved prolonged or otherwise anomalous 
menstruation a bloodv dribbling brownish 
red discharge accompanied bv crampv siid 
den sharp stabbing pains recurring on one 
side of the pelvis and an enlarged soft 



F'a OU-* — Coa jx « Ic Ira t ^ of > «r ou.< <er al swl o s of an ■ tcrsl lial prepinn \ Lroufsf I 1 v U e art si I 
one plane bole pari oul irl ll e true (tec doa n 11 e iilenis ll e funnels nl llie two tom en b of tl e i tersl I al 
tube tie complete trar ng of the intramiral tube from tie uterne rav ty to the isthmus and the hemorrhage 
n the o\ jm rapsule an 1 the utcr ne lec lua * 


there is a bulging cul de «ac with leiikocv 
tosis and a normal sedimentation rate which 
IS decreased m ectopic gestation A diagnosis 
of ectopic gestation is quite certain when 
there is moderate fever leukocj to«is great 
pam on moving the cervix and an exquis 
itelv tender pulsating mass behind or to one 
side of the uterus 

Pelvic Injection — In inflammatorv dis 
ease there maj be a history of gonorrhea 
with positive smears or postabortal infec 
tion but there are no subjective signs of 
pregnanev biologic tests for pregnane j are 
negativ e and there is no v agmal bleeding or 
menstrual abnormahtv In ectopic pregnancy 
the uterus is enlarged and leukocytosis is 
constant but hkelv to be higher in inflam 


uterus vvith a soft discolored cervix which 
IS cxccssiveh sensitive to movement tubal 
pregnanev is probable If there is an ex 
quisitclv tender mass at one side or hack 
of the uterus and if there is moderate fever 
and Icukocv tosis a diagnosis of tubal preg 
nanev is jiistif able 

\ Raji Diagnosis — In earlv cases utero 
salpingographv with iodized oil mav reveal 
a defect at the site of implantation Biologic 
pregnanev tests will onl} be positive when 
the ovum is alive 

Interstitial Tubal Gestation — Implanla 
tion m the intramural tube differs from ges 
tation m the free tube onlj because of the 

* Nelson s Loose-Ijeaf SurgerV Thomas TVelson and 
Sjbs Publishers 
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dilTtfJnff 'jnatomjc'il condjlions \\}ijch mod 
if\ il'i progre-js t g the mUr'.lilnl tube has 
little iiuj^cuhr wall hence tlic ovviin almost 
jmmcdnteh become > embedded m the «ler 
me wall which resists rupture much longer 
than the free tube 1 ut U rnreU a\oitls rup 
t«re beyond the sixth month of f,estalM)n 
when there k moIciU pain and bleeelmg If 
a soft mass is felt at one uterine cornu with 
the (iscnl clnmctcnstic hstars of (ctopic 
pregnanej the diagnosis of mlerstitnl preg 
mnej i» ]ustifiihlc 

Osarnn Pregmnev — rornicrls it was 
hcliexed that osarian implintntion occurred 
oiih in the burst follicle Purlher mMslign 
lion (Stit\ and Gertsel) proved that nidi 
tion occurs in the following ovarnn loca 
lions 

I IiiirafoUicutttT the most common 
%]trfinal Rareh nuhtion nn> occur 
on the ovarian surface hi cause of 
furrows sulci or siipetficiil en 
domelriosis 

J Snprfl/ofhcidnr also rare A blood clot 
holds the ovum nt the opening of 
the burst follicle where »l is fer 
tilirid becomes miphutcd and de 
s clops 

+ Intrnitiial exctcdiiig rare Theoreti 
calh the ripe follicle bursts inward 
because of a tough capsuU when 
it finalh ruptures outvrard the 
spermatozoon fertilize'* it ni the 
mlerstitnl part of the ovarx where 
it develops 

V hematoma of the ovarx frequentlx is 
due to in oxarian prcgnincx hut max be 
due to a ruptured luteal cxsl leukemia phos 
phorus poisoning acute torMou or endomc 
triosis The svmptoms are essenliallj the 
same as in tuba! pregnanej for which it la 
usiiallx mistaken 

Abdominal Pregnancx — Pnmar/ — A 1 
though the possibihlj of primarx implanla 
tion into the peritoneum has lon„ been de 
iiicd enough authentic cases Inxe been re 
t>orted to prove this bizirre pos<d«bfx 

Secondary - — This liappcns when a live 
einbrvo escapes from its pnmarx location 
mto the abdominal cavitr the flicenta re 
tains Us original ittichmcnt and the fetus 
continues to dextlop sometimes even reach 
ing full term Opiration at full term mix 
Meld a living child which is frequentlx de- 


fonned ^^heii the condition js not recog 
nired at full term a short false labor oc 
curs the fet il circulation stops and the 
placenta degenerates and is often completclj 
absorbed 

There 18 much discomfort fetal move 
meiits are more active and the fetal heart 
tones fume soufllc and uterine bruit arc 
more distinct The fetus seems to be chrcclix 
under the abdominal wall with lla uterus 
to one side of il ^^hlle the fetus mix sur 
XIX I It usuallx dies long before term and 
degenerates bx maceration adipoccre or 
bthopedion formation 

Treatment of Extrautenne Pregnanej 
— There is no justification for expectant 
treatment of ectopic pregnanej Too manx 
patients die while the phjsician wails for 
rccoxerj from shock whicli max never 
transpire Tven m the prestnci of sliock 
due to hemorrhage xerj few patients die 
as a result of immtdiatt operation bx 
one skilled in the procedure The Jaisse/ 
faire policx is most hazardous Those who 
advocate awaiting rvcoxcrj from shock 
lose precious lime and more precious blood 
There can be no safetj until the bleed 
mg xc sets arc tied Immediate operation 
docs not mean ill timed hurrj but a de 
liberate rapid prepiration for operation 
iimfcr as favorable conditions as possible 
Simultaneouslv slioek must be combated b\ 
rest morphine and dritd blood plasma given 
slowlj 

Before rujiturc the pronijiL rtmoxal of the 
gestation IS urgentK mdicatid The case and 
good rtsulls of this procedure cniphusirc the 
necvssitx for earlj thignosis and prompt 
operation 

Durtnj rupture there is blood m the pent 
oneal caxitj and consequent fever Icukocj 
tosis and pam cataslroplic impends though 
the tube 1 as not x tt burst Iinincdiatc oper 
Ijon IS impcnlixe to avoid further bleeding 
shock and collapse 

After rupture when Ihcre is often collapse 
due to alarming I tinorrhage there is no as 
sured safetx until tin bh tiling nrlcrx is tied 
Transfusion of blood has been one of the 
gn ittsl factors m limiting morlalifx m ec 
topic pregnancx XJnfortunatclx in smaller 
commuilitKS blood donors or blood banks 
»rc often not rcadilv available 

The development of the pnparatioii of 
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drjptl blood pHsma and ils cxtensjNc and 
successful use with our notiiidcd «oMiers 
opens up additional resources for the treat 
ment of these hemorrhagic tragedies jn ct\d 
nil life Tlie smallest hospital now has axail 
able life saving plasma which requires no 
blood grouping and can be easiK and qinckU 
given to tide over nnv cmcrgcncv at hast 
until a transfusion can he given Anv hospt 
tal or phvsician can now have a plasma 
bank 

Oprrafiie Techme — Onlv such blood ns 
mav mlerfere with exposure of the source of 
the bleeding should be removed then hem 
O'llasis IS seeurcil bv means of clamps or 
digital pressure followed bv secure ligation 
Tlie ovarv should be quicklv isolated so 
that It will not be removed with the tube 

The removal of the entire tube with a 
wedge of the uterine horn will prevent a 
second ectopic implantation in the stump 
of the removed tube several eases of which 
have been reported All blood should be left 
in the nbdomin as it will be absorbed rap 
idlv to the great benefit of the patient and 
will not cause adhesions 

In earlv interstitial pregnanev the mass 
maj be removed from the uterus but m 
more advanced cases hvslcreclomv maj be 
nccessarv 

Treatment of Abdominal Pregnanej — 
■\Micn the fetus I alive and the mother is in 
good condition laparolomv mav be post 
l>oned until the tliirtv eighth week m the 
mlertsl of the fetus \Uhough it mav be 
vUftyrmcv\ n snlbcicwl wwmber are \o 

warrant delav 

T he Irvatmcnl of the placenta is most im 
iwrtaiil because of danger of hemorrhage 
If the fetus has been dead for suflicienl 
lime the uterine sinuses arc alrcadv tUrom 
IkiskI so that till placciitn mav iisiiallv be 
removed without causing alarming bleeding 
If however fetal death is quite recent or 
the fetus !>. alive at the tune of operilion 
it IS excccabnglv dangerous to attempt to 
rimovc till placenta because of the danger 
of cxcissne bleeding If one feels sure that 
there IS no infection Bock advises tving the 
cord short and culling it It ivang the pla 
cenla and do ing the abelomen without 
drainage Bv an older method if one i> not 
'•lire of ascp'is the membranes mav Ik su 
lured to the alKlominal wall the envitv 


loosely packed with gnu7c and the plnecnta 
permitted to dram awaj slowlv 

hlortnlil> — Modem sciciUific mtlhotls 
have reduced the mortality of eclopie png 
nanev from around 90 per cent before Law 
son Tails first operation to 9 or J ptr cinl 
In a senes of 1421 reports of ciscs coUcctwl 
bv the writer from six Icarhing clinics the 
mortalifv was onlv 2 24 per tent I ctopic 
pregnauev ts a jvalcultal hemorrhagic catns 
troplie which ncarlv alwavs without proper 
treatment kills the child and is also a Irag 
eclv for the mother To have reduced the 
dtath rate so rcmarkablv n a tnliutc to ini 
provcil diagnosis to modern clinical and 
laboratorv methods and to gv nccological 
judgment and skill 

Jevmm ■« CiLVvv>oHn Lit/lmifhc 
ENDOMETRIOSIS 

The term endometriosis was «ug„e«lcd bv 
Sampson to designate a variclv of ndtno 
matous lesions found m Uic female pelvii 
which present histologic and functional 
characteristics of normal cmlometruim It 
mav be Irulv called a disease of tluxirus for 
more suggestions ns to the origin of these 
isInmU of ectopic endometrium have been 
offered than for almost nnv other phase of 
pelvic palhologv Cullen gave the first deft 
nitc due as to the true significance ol their 
origin when he proved that the glamhilir 
phases of adenomvomas were denvcil front 
the endometrium The earlier auUlo^llIC^ at 
VTvbwUd them to aduU Tcmavws of Ific woH 
fian svstini inclusions of mullenan rests tin 
influence of inflammation on the enduthrlnl 
celN of the peritoneum causing them to Ik 
transformed into cuboidnl or cvlindrical 
cells and metaplasia or the effect of inlhm 
mation bv which the cuboidil ctIL of tin 
germinal epithelium are transformed into 
cvlindrical epvlhchum which re cmlilcs mu 
co<a riie implantation Iheorv recenllv pro 
po e<I bv Sampson is now more widelv ac 
cepted than anv of the earlier theories 
Samp on cvohtxl his theorv after an tv 
hauativc siudv of perforating httiurrhagie 
evsts of the ov arv and proved that nusj'lactd 
endometrial tisiiie wherever found is a In 
lolo^ic structure uUnlieal with that of liter 
me miicoNa and !■> g,ovirned b' the sanu 
phv«io!ogic factor** ns the niuco a of lie 



ENDOMETRIOSIS 


uterus Uleriue or tubil cpitficlmm 
npe into the pcnlonc'il caMt\ during men 
struation and ihtse regiirgitittd friunitnts 
spill into the peK ic cas il\ lodge on the \ori 
ous structures (ln\ing a special predilection 
for the oaanes) become implanted ind 
lacntunlh de\Uop into adenomatous 
growths that respond to the stimulus of the 
e\ hormones ns docs the normal cndoiuc 
Iriimi These adenomatous islands inaa de 
\elop into hematomas filled nith mensti-iial 
blood or lhe\ ma\ remain as small supir 


the inxomelnum bj endometrium is seen 
fairh frequentK It occurs usuali\ in tlie 
nmkUc-aged nonien and often is the cause 
of menorrhagia The uterus ma; be a little 
enlarged the enlargement usualh involving 
the posterior wall Treatment is surgical 
Samp ons conclusions are still the subject 
of much controversv but there is no doubt 
that he has proved the definite origin of a 
large group of ectopic endometrial lesions 
not explained bv am other tlieorv and has 
at lea t proved the ulenlitv and phvsiologic 



P’s G93 — Pcrfuralii*' 1 en orrhsjnr *1 of t>oll r •* ll 1 ml adcnnnjonns of 11 jxJiWnor wnfl 
of U e uterus PosUnor v eo of ll c iilrn s I bes and o nn« ( alural b ze) Vl opeml on Iwtl ov nr es ^ ere 
nfierenl lo the jxj tcror a rfnee of tie tens Tie left oiarv i pari aJIv colfnpst^ on-tne lo tie esrape of 
the ronlenU of tl e rvst tl e ran area n ll perfomt on n tl c center «s sho u T1 e contents of the 1 ciritoms 
of tl e npl I o\ar> «cre tl cker ll an Hose of the left n t ore nl cnlcd as oor from tl e perforat on At an 1 
aljo it 11 p s I face of tl e utenne all wh ch s»ns acflercnl to the I ff o arv can be seen sfeht vlevM ons ft) 
»hr)i pmrerl fa Ire s rperrir il ndenom an if ^de^lona of c loroetnol tvpe as fo in 1 iesrlopnc bel wn 
ll e B 1! ere I nd t osar an 1 piraei t and tl e » rface of ll e « tenne nail al a Sect ons were taken from otl er 


IX rt o s of ll c utenne n all an I le on i cas I fou 1 * 

ficinl red or purplish elevations on the pelvic 
structures On the other I ind their invisive 
tendencies mav lead to deep involvement of 
the ovaries causing the formation of evsts 
"hich are filled with old mcnslrual blood 
commonly called cl ocolate evsts 
The gradual increase of the contt nts of the 
evst leads to porfontion of the cast wall 
"ith a second disstmmalinii of endomttnal 
tissue for further implantation in tht cnl <lc- 
«ac rcclov igmal septum rectum and uter 
uu wall Adeiiomvosi‘5 n bimgn invasion of 


characteristic'! common to niiiJlenan tissue 
wl trover located 

Pathologj — riit microscopic picture of 
endometrial Iceions wherever found i< fairlv 
uniform The glands are liiud with a single 
laser of culoidnl or cvhndncal opithehum 
With darklv stnined ccnlrallv placed nuclei 
rndouictrial hemilomas of tic ovarv varv 
in size from minute supirfieial Ic'ioii': m 
votving onlv the Mirface of tin orgui to 
large casts mens iring several centimeters in 
npso trrl rg S 
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dninclcr The «rmll c\sls are rccognircd ns 
'nnll red or piirplt'li bodies on the surface 
of the ovar\ the color dtpeiidirig on their 
ngc and the period of the menstrual c'cle 
The implants nn\ affect onh one oaar\ 
although both are itstialK m\ol\(d TJic 
larger growths have their origin deep within 
the substance of the o\nr\ As the adeno 
malous lesion rc'sponds to the o\arian stim 
ulus bleeding occurs and c\>t formation re 
suits Perforation cxcnlinll\ occurs the ir 
rilating contents arc width disseminalwl in 
the pehis causing s(>condara Iransplanls 
that In^c mort m\asnc Icmlencics than the 
original iransiubal tpilhihuin Samp on be 
lities that the o\ar> acts ns a holbnl for the 


ns ociatcd pathologic findincs are important 
from a diagnostic standpoint The frequent 
incidence of endometriosis ns a coinplicalion 
of fibroids of the uttrus is striking, ncarh 
one half of the cases will he found associated 
with fibroids Iletrodisplacements of tlit 
uterus and ehronic pthic inilaminntors dis 
ease rank next m frequenej 
Next to perforating hemorrhagic c\sts of 
the oxars the most tharacliristic lesion is 
endomctnosi!, or adenonuoma of the recto 
cagiinl septum The grow th ustnlh presents 
as a dilfuse nodular thickening in the anginal 
caiilt which frequenth inaoKcs ond fixes 
the eer\ix as well Cullens clas'ifieation is 
aulhontntne 


I 


F K cot— ( t •t ««cl II of (I c utrn 1 si I o\An«i (naliirsl « in I rstii g tir ran Mk n fo irni at f>pl^rR 
Ion tun oaar ■* nenr allmnt to lie p<«t nir mfaev of lie ulens tl ii leaf tig the perfontlioiM ITie 
a Icnoma I an *j rpi I o»cf II e eurfsce of tl e ulenu a I »8» just bre nn ng lo i ra le it The Telalion of the 
reel im lo tie uterus is ii I eaietl by tl e dolle«| fnes Tie Inrjter hen itoma (c) of Ihe left oeerj is tlown in 
k a tu I nal sort on an I alx tl e smalW ne (f) of the r (tl t o* srj i lU tl e irraaEa i foU lie cv il lateral to it 
Wrrt (ins of lie i let ne oall fa led lo slow any cndotnelnal tissue lietvren the supcrreial pnwth on Its 
|io»lerior lurfara sn I ll e inuroM of tie uleme ra»it> • 



prmnri implants and tint the »croiidara 
growths jwi ''!.•<,> more ncVi\e pToi>erties 
through hainij. become iccii'tomed to their 
cnaironuHnl WluncMr perforation occurs 
the opening is proniplli snlid or w died off 
b\ the adiaciul sirucliircs ami the adlic 
«ioiis tint result become «o dense and fu«cil 
that the tape is i Innctcrislic IKiualli thr«c 
dense ptriloneal adhesions nth nnmatoiis in 
ensimi of llu rhtpir «tnicliires of tlu intcs 
tinal wall rictiim ri'ctoiaginal « ptiim and 
uterus nn\ lie found ft tlu ii become *> an m 
flllrnliat ntlur thin a dtslriicliM process 
Onh llu ovars produces the larger de- 
slruclnc tasi(! and the adhesions nlmut 
them are so dense owing to the infiltration 
of the iimUrKiiig ti 'lies tint rtmovaf srilh 
out rupture IS prncliealU imf)os«ililc The 


1 Small adenomvomas King free in the 

Teeloanpinnl sejilum 

2 Adenomaomis ndhircnt to the i>os 

tenor surface of the ctraix and at 
the same tinu lo the anterior sur 
face of the rectum 

T Adenonnomas gluing llic cervix and 
rectum togillier and spreading o"l 
into oiii or both broad ligaments 
4 Adenonnmins involving the iwstenor 
siirfici of the cervix the recfiim 
and tlie broad ligaments and 
forming a dense |k1vic mass lint 
cannot be hbt nteal 

Other Ivpiinl lesions art tho«c found tn the 
inguinal canal the round ligament'* the uni 
bihciis and laparotnmv scars 
•‘tamfwn Afrh ®urg S 



KIOSKS 


Sjitjplom*?. — I fiilonsclfio*^!^ mt^ Ik a 
Vunxiuf: <lp«JriJc 
tion JH»\ tTikt. jilnrt willi Kw if nn\ Minp 
Urn' tt» U) it< iirt>-rnet \' n riiU the 
nn pr«i,rt<‘'nrnuil itijund Ur^cU 
on ifif a)m]»Iirntiun' I’lin u'unlU <[ull and 
nrhrfjp, m rhtrarlcr l<»(nU7r-»l rn thi ah 
iJojijcn iml Kiri on«l n^i.M'jiU'iI 

dnnns tin mcn'lrtnl IkhcmI I' IrwpunlK 
tnulia'ized Attinm-'l tUsmonorrbrn >« \ir\ 
'tipC*''!*'* mtnorrlinRn nnd nirlrtjrrlnpn 
aljKar in aloul niu Inlf of tlir cn«.»«i nm) 
♦h>i>.inu«n i» rnon rornmnn Ihnn ai)\ of 
tlir oUitT '\tnpUmi' TInrt i< nnUimc nnll\ 
chnnclrn'Ur in tlir »\inptni«i hv >\h»cli n 
dnpi tin Im nnt! Krinr in<r't«i 'or\ 
corroctf' that it u nnl n 'in^fi «\ mptom l»nt 
ntJur tlir krmplont ttiniplit tint nnh in 
TmV.in£ -t tlifTrrrntral «lnt.n«*i< nml In rm 
fhaMJi •! tin fotlowinc point* (1) njtr hr 
t'u-rn twonl' five voan and Ibc mino 
piu<r (i) 'tcTiIilv nt>volnt< <*r n litui (^) 
aliftorninl min'truntion (i«n(iH< witnor 
f) iffw (4) iK'MirnnrrJicft of tin actjumil 
!>{» (5) <K»pnrrunn ((.) Minlharkacln 
(7) inUnnentlfiial loner ninlommil |nm 
''itli iii(r<n*-r«I <li«rotnforl nt tlir lime of 
nunttmilnm nOil pain in tin fictiini or 
1 l/nM r njijoli bnM n ihOinrl nlnlmn to 
inrn«innlion 

Dinjrno^t^ — 11 k innjont' of tin. c«m-' of 
cndonirtno'.is nn luil mognit*'*! Itforr op 
tfaUon Tlir u*nil dncnii'i' i< rhrouH p«Uir 
mfrrtio I or filifonnofin of ibt iitrriM n"-o 
riatrti tsith (li»n»is o! llir njiixnilncr^ 
^ftCllnl ixamnntion rr'iiU n Und r 
dcn«rK ndlicriiil «rini ‘oli 1 or firm n Imxnl 
mi'N Dip nUni« i«> rctro*Ii«pInmI nnd nd 
Inrtnt Jlir onlt di'tini Inr h »n Ibr 
nodiihr Inrd nu'Mi «lnch nn pdpitrtl in 
tile cul dt Mc Urctal rxiniinnliotr •lioiild 
nlwn\fi lx* inndt a* it rc'tnls mon oidincc 
tlnn pnlpittion I’rorto'ropir CT 

nmiiiiihon n of di'linrt 'nliu m tlifftniili 
alin>. a Tinlicmnt growth lln nt Inl muco«n 
o'lrhing ihr noilnlir int^'C' i* norinnl in 
cndoiiKlriosi-. but rnrtl\ «o in carrinoina 
Ntuldltr tms in the tTf,ifiiI 'hoH ofitn 
'how lJu till Inh ml or purj'li'h spot* nnd 
ire ton(liiM\c cxnkiirc whtn fonn 1 The 
rtcloMigunl 'cptnl Ic'inn* mnj tM'l with 
out o\ irnn iinasion hut in otithtniig tmt 
nitnl it rnii't he rri»<mhcr<d tint both arc 
inorr frequentU in\ol\td Thtrt arc no 


isn 

clnractrri'tic s%mploins m «idcl\ sitimlid 
hnioii'. -treh n> tn {fit (irnhihcn, hpnrotnnn 
*cir-« nnd tlir ni;.ujjjnJ tarn! otlnr iJnij the 
'xngtrtTnlion of sMujitoms nnd occtiioml 
binding during nuiislriiilion Orton Arni\ 
tngL In' foiiml injections of inilk of \ahic m 
difftnntnljiig httwton rhronic pdtir m 
fit lion rniJomrIrio'N nnd priiic tubrrcnlo 
Ik msisls tint the ntclioii following 
ibrnt injection' which coimiionh oiciirs in 
infections doo« not occur m cndomtlnosis 
or tiilimu(o'«i' lilt toiulilion Ins hren con 
fii rd with {xliK lidKrtidocis (iretri \rme 
tage cmphnsirc' lln \ due of the \on Pirquct 
lest witn liiln rciilo«is IS stispfclcd 

l*roph\ltxls — 1 ndomclrnl growths nc 
tonfing to bimp on rank in friqiitnc\ nc\l 
to iiUrim tnionns If fransliihal imjilanti 
lion IS llu niclliod of dissLiininiioti rotigli 
pelvic cxamiimlions during or near the onset 
of iiirnstrtnlinn nnd Inhal in«ufi1ition ns 
Witt as o|nrilions too soon after menstrua 
lion miv figure ns exciting factors m the 
trnn'jxsrtnlKUi of the cndomdrnl cells 

Trc'itmcnl — The nclivilv of all cmlomc 
Inal grtiwllis depmds on ovarian function 
UIhii nun«truation ceases rttrogrcssivo 
alrophv of Ihr h'lons follows Jn thi' lies 
the kevnoU In *.U(aivsfiil trenlmcnt The 
truilincnt is tss«nliill\ 'urgicnl In women 
f« rl> vt ir' of ngi or more the iirohicm pre 
stilts no |Hrj>lixitus— removal of the ovaries 
rtle I'liig niJh<s»on« «n<l often hv^tcrrclonn 
nrt iiulKaltHi In vonngcr women couservn 
\iM imnswres must l>e followed Too often 
mdieal ojurnlioti I** nrec'sarv hut small 
ttiocofntc rv'ts miiv lie removed hv re see 
tioii or the caulrrv one ov are nni hesaveel 
small lesions on the inteslinal wall or mesen 
Itrv mn) he tnulcrizrd nnd roniplete func 
lion mav he restored The lubes arc iisuallj 
patent niid 28 ptr cent of Kcciics patients 
siihsoquentlj bore tJiildnii Unforliinatelv 
mnnv patients m i\ retimre a sceondarv op 
iritioii nnd if evlensnc endometriosis is 
rmintl at operation removal at least of hotli 
ovaries i!» indicated This applies as well to 
txlui'jvt mfillrnlion of the rectovaginal sep 
luin and more pirlictilirlv to involvement of 
llic rectum In mnnv of tlic'c casp^ ilu pa 
lieiil has been subjected to radieal resection 
of the inlcitme under a mistaken dngnosts 
of cancer 

Radium anil \ rav treatment are rarch 



1345 


GWrCOIOGY 


indjcalcd Consmition of Ihc o%*«ms 
shouUl ilwivs l)L altcmjitcd when possible 
nnd irndntion will not remo>c adhesions 
and chocolate c'sl collections I urthtrmore 
It IS loo difficult to differentiate between cn 
doniclrio«is and chronic pchic infection to 
run the risk of lighting up a latent disease 
uliich IS <0 iikcK to occur after irradiation 

C Jeff tliLLOi 
IlnisiD n\ \\iLLr\M C Danfortii 

Keftrincfs 

Cullen T S t lenomj'otnn of tie Ltenis PI tatlel 
pi a t\ B ‘•nunlers Co IMS Tie D Ur h ton 
of \lennn>ona4 ConU ng Llerine Mueoaa trch 
Surg /•'Ij 10^0 

Green trnjUjfe t B Fn lomelnomala lie Fi\e 
ClnealTipes lint M J 10S3 

Kerne F F an I Kiml roucl R \ Cl n ml taperls 
of Fi Jornelnos s a Review R^wl upon the ^lntl> 
of IIXI Ca«e« S ulli M J JOI I0-") Fnlnetr 
os a a Reve^ Run! on the ^turly of 118 C'xes 
J VM \ »• iiaj loao 

King F S J an I Fi Me* J \ Cl n «it and Palho. 
logie Stub <*1 r lomelrois J Coll ^irpeona 
\ «lniliia /-SOS tO->^IOM 
^ompwin J \ Pcrforali " llemorrl ace (Cloeolalc) 
Cyan of tl e Ozones trrl ^urg lf>*I Per 

t neal Fn lomelntws Due to ^fe^s^^lnI Dvemna 
ton of Fnjomclral T*sie into tie Pentoneal Car 
ilv \m J Oh*t L CjTiee li !*•* 1947 Peine Fn 
lomelnos s an I T hnl 4 mbnae ib I Si 197 103* 

BENIGN LESIONS or TUE CERVIX 

rNFLvWMATION OF THE CCRMX* 

The ccrti^ is prone to infection because 
pathoptiiic and non pathogenic bacteria arc 
atnaas present in the \apina No habitat 
IS more in\itinR to the ponococcus than the 
columnar epithelium of the cndoceraix and 
iimlcrKinp raciinose glands Tlie rtsiiltiiig 
infection can c» swelling and edema mIiicJi 
narrow the cortical canal and present 
proper drainage Infection j Ins poor dram 
age alwavs loads to more extensive and 
deeper inflanmnlioii The ctrtix has been 
tailed the lon>>il of the vagina because of 
till siinilarilv in the bthavior of the two 
-trutliircs Chronic cinlocerviciti’ is one of 
the most common gvnetological le«ions 
VUology — Fiidocmicitis mat he ratiscd 
bv (1) gonorrbeal infection (9) jtostaliorlal 
and po tparlum infections with or nitlioiit 
laeention'' (childbirth instnimt ntation 

* ip tfsrrv nliA an 1 rrrv nt » 11 not l>e diHrmti 

alr»l i> thr d »cii« on «1 el folh si 


etc) (3) tcrtic-il trauma from nn\ can i 
plus mfection and (4) hematogenous mfec 

lion 

Acute Endocemcitis — \culc cndoccrM 
citis IS not conimonh observed becaiist I)\ 
the time the patient is first seen the acute 
slope of the inflamiualion ho'^ pas cd 

Paihotogy ^Tbc indoeervix ami to some 
extent all the cervical li«sucs are rtddtncd 
and tdcinitoiis Then i» a niucoptiriilcnl or 
piinilint discharge Micro copieallv tlure i« 
an acute tnfianmialion i e ctlema round 
ctll infiltration and tugorgement The col 
itmnar epithelium of the mucous membrnni 
of the cndocervLx ns well as the squamous 
epithelium about the external tos shows do 
generative changes 

In acute ctuloccrvicitis particularlv if 
gonorrheal there is danger of upward etkn 
Sion into the utcnni. cnvitv and Ihcncc to 
the fallopian tnbts ovaries and pcnloiicum 
If the cause IS the strciitococcus slnphvlo 
coccus li coll or some other pathogenic 
bacterium or a mixturt of these exten ion is 
largelv through tlie Ivmphalics to the para* 
nutniim then to the peritoneum fillopnn 
lubes ami ovnriis 

^ymplomj — In acute cndoccrvicilts svs 
teniic svmptoms are absent or slight There 
mav be general malaise lower pclv ic discora 
fort a»<l backache Purulent or miicopiini 
lent Icukorrhra is alwnvs present Often if 
the inftclion m the cervix is coincident with 
vaginal or pchic inficlion or trauma or 
both the svmptoms of UicnC predominate 

I>iof;no5'w — Insjiection reveAs \be pres 
<nce of a eopioiis discharge If gonorrhci is 
suspected tvammatiun of smears c<mfirnis 
the diagnosis Bhin the nculc stage lias <iib 
sided examination can bo m ult more satis 
factonlv and with Itss trauma 

Treat/ irut — Ilist in bed witfi promotion 
of dtama^c and clcanlinos^, arc paraiuuiinl 
For cleansing purjKj cs a warm alkaline 
douche iv mvaliialk It should con«i t if 
from 2 to 4 quarts of warm venter with half 
an ounce of bicarbonate of «oda or anv al 
kabne nf.eul several limes a ilav alternating 
with I 5000 jmlassitim iKmiancaiialc «ohi 
tion when the diagnosis of gonorrhea is cvr 
lam lopital applications are u ed I ut little 
loilav na tluv arc somewhat traiimatir aiil 
often do more I arm than poo I If the le i m 
IS gonorrheal iii origin iiilfatliiazolt m fU‘‘ 
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the eases in group 1 and 2 and the upper 
half of group 3 nn\ be successfullj treated 
«ith the electric cautery In ca'ses in the 
lower half of group 3 and all of group 4 
cautcr\ treatment is contraindicated, the 



Tig bJ> — MellioJ of sloping anJ stages of 
mg \II Msille »\slj si oul 1 be punelured The cautery 
t$ heatol to nliile heat (never /laming red) Note 
tl e condilion in 3 after complete liealme * 



tit COrJ-Teil me of | unctunng csals m a duII p- 
arous cervix Note the small size of the canterv tip 
used • 

Sturmdorf or “cone” operation (at Inch ts 
not an amputation in an^ sense of the word) 
or amputation using a modified Sturmdorf 
Icchmc gives most satisfaclorj results 


jVfedica! treatment bj topical application 
tampons etc is useless except wluri Iht 



Itg so? — licsioti IS made just csUrtixl to tlw 
outer I n ils of ero ion TI e mucous membrane i« sepa 
rated akiig lie I ne of rleav ige SufTcient flip must 
be separated to cover over completely tlw denuded 
cone area 



1 ig C9S — 1 Cone crcis on of the infecloi arra 
pleted but the cemrnl caiwt Ins not been opcnni 
Tile cone » used os n tractor to fanlitale lie {Ijcinp 
of sutures as shown in II D ^ iliirt 1 bcpins al * 30 
and emerges at 3 30 suture 2 bepns at 1 30 and 
emerges al 4 SO *!ulnre “ slioul] not enter but nnrd 
approach the cervical canal* 

lufcction ts superficial and has had a short 
duration 

•Matthws S7 
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Brien\ Iho technic of cnuteriribon of the 
ocrM\ Is follows The cenix is exposed 



coo — 1 lUlToalos lie etic t ol Me flap 
ueni i] un] the mellol of plac ng the first sbtcl of 
R dn if le m\crl ng si lei B tcci n c of pine nc li c frst 
half of a doible nxrti g st Icb Tie ovodle s nell 
up in tl e cerT cal canoL* 



r"" on — fVeond I nir nf M c 1 uhlf irert np 'Utcl 
It u 1 «vt in i« rt t (o I •»>« s (T icnt m co « mem- 
brane to «)>cr ill Me dcnuletl area,* 

clcansctl an«l dnwl (proup^ 1 and ®) ^\ith 

}}U‘ NiV it} f/K/ .vw« ) 


are matlt cxltnding from the internal to tin 
eslerinl o and out o\er the eroded area to 
nomnl imicoii« membrane Two three or 
more of these stripes from 0^ to I cm 
npirl ind from 3 to 0 mm deep are mndt 



o\er each hp of the iirMX (Iij, C\<ls 

art punctured if \isjl)Io Ulicrc it b nects 
ejn to exttnd the incisions deeper (proup^ 
^ and 3) locd nnesihtsn mat be uccissin 
an I onl\ one hp should hi slripi 1 the 



Is tr* — Vn ll p sm rrs nrp l -d an I ll c ojirral f>n i» 
roi p] tt Onl * X s lures arr i srd * 

jKomliirc hcmR reptilcil on the opposite 
lip two wetks liter In order to pnimolc 
licilmg and mimmire further infection 4 
per ciut nurruroilirome is copiou«f\ ap- 
• ^»1tbrK* J-A AJ t ^7 
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plied to the cer\ix and vagina A duly al 
kalinc douche is ordered Tiirthcr ciutcnza 
tion maj or maj not be needed 

In tlie nulliparous non eroded c\slic 
cervix the wire cautery tip should be used 
for puncturing the evsts and striping the 
mucous membrane (Fig C90) 

The technic of the Sturmdorf operation 
«ith certain modifications is as follows 
^\ith the patient m the lithotomj position 
the anterior and posterior bps of the cervK 
within the margin of the erosion are 
grasped and the cervix is pulled down An 
incision IS made through the mucous mem 
brane of the portio encircling the outer 
limits of the eroded area The mucosa of the 
portio IS dissected back for a distance of 
2 or 3 cm or more to obtain sufficient 
mucous membrane to cover the exciswl area 
completeh (Fig 607) ^ith a scalpel the 
entire gland bearing area of the cervical 
canal is coned out the excision extending 
to or just below the internal os (Fig G98 A) 
Great care should be exercised so as to pre 
serve the muscle tissue and remove the in 
fected area If too much cervical (muscle) 
tissue ts removed the operation becomes an 
amputation (high or low) but this should 
be avoided If not enough tissue is removed 
and the infected glands are left the opera 
tion vTil] be a failure Lateral sutures two 
on either side are next placed at strategic 
points (Fig COS B) and held as traction 
sutures The final step of the operation is 
to cover over with the loo«e v aginocerv icil 
cuff the funnel shaped cavilv left bv the 
removal of tbe cervical cone There should 
be ample cuff to insure good apposition 
without tension which is chieflv accom 
plished by a double inverting stitch (Figs 
609 A and B and 700) passing through 
both anterior and posterior lips of the newl\ 
formed cervix ^^lth all six sutures lied 
thorough coaptation of the v aginocerv ical 
cuff IS obtained and complete hemostasis is 
accompli'^hed (Figs 701 and 702) A small 
strip of mercurochrorae gauze dram is 
placed against the cervix This should be re 
moved in twentj four hours 

Other methods recommended m the treat 
ment of chronic endocerv icitis are the fol 
lowing 

Diathermy — Cherrv Corbiis and OCon 
nor ^^ard and others arc enthusiastic over 


their results obtained with dialhermj A 
therapeutic temperature of from 109° to 
113° F mij be attained m the cervix and 
this 15 lethal for gonococci Gcncrallv heat 
in chronic pelvic infections relieves pain 
diminishes pelvic masses and aids m com 
picte resolution 

Conization — This was introduced bv IIj 
ams of ^e« York The diseased cndoecrvix 
Is excised bv means of a fine, smooth high 
frequtncj current Lnd results are excellent 
but the apparatus winch is emploved is ev 
pcnsiv e 

Radium — Irradiation lias been rccom 
mended but is not advised for the following 
reasons (1) It mav product acute axacer 
bation of a chronic inflammation (2) it mav 
have a deleterious action on the ovaries 
sometimes even after a small dosage and 
(3) it tends to produce stricture of the cer 
vix 

SYPHILIS OF TUB CERVIX 

Reliable reports of «vphilis of the cervix 
are rare Gelhorn and Fhrenfest m 1016 pub 
lished their excellent work on «;philis of the 
generative tract and their description of 
syphilis of the cervLX is standard According 
to these authors cerv ical chancre is rare The 
lesion contains manv spirochetes and the 
diagnosis is made bv a dark field studv of 
smears The ^^assermann reaction at thi? 
stage IS negative 

Socondarv s\pIjiJis of the cervix occurs a« 
condjJoma latum and is readilv recognized 
The I^asserm^nn reaction is positive Sccrc 
lions contain manj spirochetes 

Tertiarv sj pliilis of the cerv ix i> said to be 
most common The lesion is a j cllowish ulcer 
with indurated edges which secretes a pro- 
fuse jellowish discharge (gumma) Spuo 
chetes are present m the secretions and 
cureltings from the base of the gumma The 
reaction to the ^\asscrmann test is po«i 
live 

Symptoms — There is nothing pathog 
nomonic but sjphilis mav be suspected od 
examination A history of contact is helpful 
Secretions and cureltings from the ulcerated 
areas reveal the S; irochacta pallida 

Treatment — General antisjphihtic treat 
meat is indicated and is curative Caulerira 
tion electrocoagulation and surgical treaf 
ment are contraindicated 
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TUBERCULOSIS 

TubcrcuIo<ti‘> of the cervix is ver% rirc 
Generally it is secondary to tuberculosis of 
the endometrium and/or endo«aIj)inx It ap 
pears os an ulcerated area ibout the external 
Os or m tlie cen ical canal as an easily bleed 
ing papillary mass near the os or as miharj 
tubercles 'cattcred over the cervix A posi 
live diagnosis can be made onh bj biopsv 

Symptoms — ^Tlitre are no charaetewslic 
svmptoms Ecukotrhea is usually present If 
tuberculosis exists elsewhere its svmptoms 
are present 

Treatment — High amputation of thccer 
vix should be performed if the le ion is not 
extensive Electrocoagulation has been rec 
ommended If the extent of the tuberculous 
process is doubtful panhvslcrccloniv js m 
(healed The general treatment of tuberculo 
sis IS essential 

Actinomjcosis echinococcus and bilhama 
infections of the cervix arc extrcmclv rare 
Actmom>co«is is probablv more common 
than IS generallj supposed (Graves) because 
It IS easily confused wath gonorrheal or 
tuberculous infection 

COSD\LOUA ACUMIVATUU 

A condvloma acuminatum (nioi«t «arl) 
of the cervix is usuallv issociated with gon 
orrheal infection but maj occur with anv 
persistent irritating discharge The condvlo 
mas OQCVT singlv or in groups on tlie vaginal 
lortion of the cervLX and are to be dislin 
guishcd from the condvloma latum of sec 
ondarj svphilis 

Treatment — Cleanliness is important 
and an alkaline douche once or twice a dav 
IS useful The warts mav be dcstrojtd bj 
fujgiiration the chctrosurgical knife or Die 
actual caiiterj A cliemical escharotic eg 
formalin or Irithloracelic acid mav be used 
The application of va«elin serves to prevent 
injury to the surrounding tissues Local ancs 
thcsia IS usuallj indicated before mass re- 
moval The use of 4 per cent solution of 
mercurochrome or sulfanilamide povrder 
promotes healing and minimizes the likeli 
hood of further infection 

STENOSIS OR STRICTURE AND ATRESIA 
OF THE CFR\1\ 

Stricture or alresn of the trtrvicai canal 
mav be eongenilTl or ncqiiirrd (ij«iiiillv ac 


quired) and mav bt located m anv part of 
the cervical canal from the internal to the 
external os Atresia is frcqucnllv found at 
the external os 

Etiologj — Deep sealed virulent inftc 
tions of the endocervix trauma incident to 
inappropriate topical treatment extensive 
cauterization poorlj executed operations 
and trauma of childbirth ma\ cau«e stric 
lure (stenosis) or atresia or both Atresia 
frequently follows scalpel or elcclro<^llrglc^l 
amputation of tJie cervix and irradiation for 
cliromc infection or carcinoma of the cervix 
ridtrh women after the menopause are 
likelv to have atresia 

Symptoms — The svmptoms varv de 
pending on whether the cervix is partiallv 
or completely closed Lcukorrbia is tlie out 
standing svmptom of stricture Atresia 
causes bematometra the svmptoms being 
similar to tho>c in amenorrhea— severe 
comcnstrual pam or constant abdommo 
pelvic pain lower abdominal tumor and gen 
cral debility Hematosalpinx with leakage 
of Wood into the peritoneal cavitv niai be 
the end result of hemalomclra and mav 
cause peritoneal irritation with pain rigid 
ity tendernc's over the distended uterus 
fever rapid pul«e etc In the aged pvometra 
IS occasionallv encounttred 

Progno'u*! — The prognosis good if 
drainage through the cervix can be secured 
ami poor if the svmptoms are "evere and it 
IS neces'^ary to resort to anterior hyslcroloniv 
or hvsterectomv 

Treatment — ^Treatment consists of dih 
lion of the cervix with or vvilhoul aneslhc>ia 
A small utonne sound or small uterine dre-^s 
ing forceps is introduced past the stricture or 
steno'is or atretic area ^^hcn this cannot be 
accomplished thorough dilation of the cer 
MX should be attempted under anesthesia 
If this cannot be accomplished anterior hvs 
terotomy or hvstereclomy should be per 
formed 

CER4TCAL POLYrS 

Cervical polvps arc of two types (1) 
glandular and (2) fibrous The glandular 
Ivpe of polvp IS the result of an inflamma 
lory outgrowth of Ihc cervical mucous mem 
branc and is the more common The fibrous 
tvpc arising from the musculofibrous portion 
of thecerv ur appears as a small |>cdiinciihttd 
libromvoim hanging lhroui,li the external os 
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EtiologN — ^The mucous tvpe of pol\p is 
the result of i chronic mflnmmntorj out 
grouth of the ceriical mucous membrane 
or of the corporeal endometrium The fibrous 
poh ps apparently occur m the same patients 
as do fibroid tumors and consequentlj little 
IS known of their cause 
Pathology — The glandular polyp may he 
single or multiple and appears as a small 
bright red grouth at the external os It is 
covered with columnar epithelium or partly 
with columnar and partK uath squamous 
epithelium and consists of a vascular con 
nective tissue stroma containing many race- 
mose glands Usually there is chronic inflain 
mation The fibroua polyp is aho covered 
with columnar and/or stratified epithelium 
containing fibrous or muscle tissue richly 
supplied with blood vessels 
Symptoms — Pohps often slough in the 
dependent portion and intcrmcnslrual 
bleeding (metrorrhagia) is common Spot 
ting following coitus is al«o frequent Leu 
korrhea streaked with blood mav be present 
Larger polyps particularh the fibroid type 
often cause menorrhagia 
Diagnosis — The diagnosis is simple and 
IS made on inspection 
Treatment — Smaller pohps mav he re 
moved in the office with the actual cautery 
or elcctrcisurgical knife with no fear of sub 
sequent bleeding Simple ligature of the 
pedicle and tacision of the provinnl portion 
of the polvp will suffice but subsequent re 
currcnce is more frequent I arger or slough 
ing pohps si oiild ah ays be examined lor 
mabj^nanl changes 

Mhen anesthesia is u«ed for other opera 
lions dilation and curettage of the uterus 
and cervix will remove all polvpoid growths 
Wien the pohps are large tl ev may be re 
moved by anterior hvslerotomv In elderly 
women radium mav be used to destroy the 
cervical mucous membrane and prevent re 
currence In such cases the ccrviv should be 
repeatedh dilated m order to prevent sine 
ture 
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SURGICAL LESIONS OP THE VAGLNA 
Among the more common surgicnl lesionv 
of ibe vagina are thove ycsulting from trnn 
malic injnrv Before marrnge there occa 
sionallj occurs lie injtirv coincident with 
forceful coitus — not ilvvnvs rape — and the 
injurv tint results from external violence 
such as failing astride a chair or sharp 
pointed object for instnnce a picket fence 
or onnment'il post traumattzmg the vagina 
m varving degrees Occasion'iliv the ure- 
thra bladder or rectum also is injured Vflcr 
raaiTiage injuries due to childbirth — recto 
cele cvstocele and prolapse — ire common 
lesions 

Acquired atresia or stenosis {complete or 
partial closure) of the vio’ini occisioniilv 
occurs IS the result of extensive traumatic 
injurv followed bv infLction and car forma 
tion Extensive iilcerilioiis from mv cnise 
nolibU cschirotic chemicils used m douches 
or suppositories mihgnint and svplulitic 
nlcerations extensive infiammatorv proc 
esses anti more commonly adhesive «oniIe 
vaginitis of the aged miv cause atrc<n of 
the vagina 

Treilment — The mimgomcnt of a frau 
mitic injurv of the vagina other than that 
due to childbirth depends on the clarictcr 
and extent of the wounds A small wound 
needs onlv to be sutured after all bleeding 
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has been controlled A large laceration may 
require an extensile plastic operation A\hcn 
there k aUo injurs to the urethra, bladder 
or rectum the problem btcomes more com 
plicated and calls foi dch\ m opirabon in 
order tint asepsis nn\ be tiblimcd The 
most important requisites for a succe^^sful 
phstie operation are bcmoslnsn and asepsis 
Since tlie nd\enl of the sulfa drugs infec 
lions ire Ics^ troubU'ome Prom 5 to 8 mg 
of the appropriate sulfonamide nn\ be 
sprmUed into the Nsound as a proplu lactic 
If m spite of all proph^hctic mensurea in 
fection sols m chemolhernps "ith the ap 
proprnlc sulfa drug is indicated in full 
therapeutic dosage F\cri pHslic surgical 
opcntion should be successful in tlie absence 
of infection while in its presence complete 
or partial failure is almost certain to follow 
(See section on General Principles of Plastic 
Surgery ) 

In general m repairing a wound in the 
sapina the surgeon should maVc escrv effort 
to leas e the least amount of scarring possible 
and to reestablish the normal aaginal orifice 
as aecurateU as possible Scar tissue makes 
for painful coitus and <I\spareunia cau«cs 
unhappiness in man\ families 

In the treatment of atresia of the aaginn 
the method of approach will be determined 
bj the cause Dissection of the dense scar 
ti«sue with plastic restoration of the \aginal 
canal is usualK all that can be done AVhen 
the atre-ia is the result of seaerc senile 
vaginitis m an elderh woman separation 
of the adherent surfaces bv blunt dissection 
followed b\ a light iodoform pack usualU 
uiffices The walls of the vagina must be 
kept separated for twelve to fourteen davs 
or longer m order to prevent reformation 
of adhesions This can be accomplislied bv 
placing sterile rubber tissue of the cuff of a 
rubber glove propcrlv shaped in the vagina 
after ihe removal of the original iodoform 
pack The nibber tissue form should be re 
placed everj fevt davs at winch time the 
vaginal canal mav be spraved with a suitable 
germicide (4 per cent mercuroebrome) Im 
mediately after operation an estrogenic hor 
mone should be given mtrafnusciilarl> in 
large doses (10 000 units) dai{> or triwceUw 
to stmnilale epillichal growth over the im 
povcrished vaginal mucous membrane Re 
sult<! art umformU good 


Lacerations resulting from childbirth and 
manifested in the form of rectocelc cjsto 
ccle and prolapse are discussid elsewJiere 
(See section on Displaecmenls of Uie 
Uterus ) 

Cjsts — Cvsts of the vagina are rclativelj 
rare Thtj mav be either congenit d or ac 
qiiircd 

A congenital evst of the vagina mav arise 
Ironi an cmbrvonal rest from the romaius 
of Girtners duct (vaginal portion of the 
wollhan duct) and/or thi mullenan duct 

An acquired cyst of the vagina mav arise 
(1) from an aberrant vaginal gland (2) 
from an inclusion of epithelium after an op 
ctntion on the vagina traumatic injiirv or 
laceration due to parturition (3) or after 
an abscess of Bartholin s gland or (4) 
rarelj it maj be due to a dermoid or cchino 
coccus cjst A vaginal evst mu he small 
(the size of a pea) or verv hrge fillm}, the 
vagina Occasionallv such n evst becomes 
pedunculated and delivers itself out of the 
vagina It is iisualh spherical or oblong but 
owing to pressure or other external forces 
it mav become elongated or cvliiulrical or 
mav assume some other unusual shape 

St/mptoms — A vaginal cjst usuallv pro 
duces no svmploms unless it attains suf 
ficicnl size to interfere with coitus or unless 
il becomes infected Infection is extremely 
rare but when it is present the usual sjmp 
toms of acute inflammation appear If the 
evst grows to considerable size •ivniptoms 
cniued \»> pressure on \be Ydadder urcllira 
or rectum mnv appear If prognaiicj occurs 
such a evst mav prevent or retard the dt 
scent of the presenting part during labor 
md deluerj 

Trcatmcnt^Excision is the onlj effective 
trc-ilmcnt for a evst of the vagina Alcre in 
cisioii and aspiration of fluid is not curative 
In rare instances and under unfavorable cir 
cumstnnees (infection or cmcrgcncv) in 
cision and cauterization of the sac followed 
bv packing with iodoform gaurc nnj nccom 
pli h the desired result When llu evst or 
cvsis are situated hj^h up m tlie vaginal 
vault and perhaps cxttnd up between the 
lavers of the broad ligament (cmbrvonal 
evsts) extirpation maj become extremely 
difficult and ma\ be attemltil willi considir 
able dinger to the patient (e g injurv to 
important peUte structures sueh as lar^e 
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blood \essels bladder ureter rectum or 
pelvic peritoneum) 

Tlie prognosis is good in all cases in which 
lie c\«t wall IS completelj removed In 
cision oulj with or without cauterization of 
the sac and with packing of the cavilj with 
iodoform gauze is likely to be followed bj 
recurrence of the evst 

NEW GROWTHS 

Benign Growths — A fibroma fibromj 
oma adenomvoma or endomctrioma occa 
sionallj develops in the vaginal wall If it 
of cufHcient size to produce svmploms ex 
tirpation is the proper trcalnicnt Before at 
tempting extirpation however one should 
be sure of the diagnosis since a labial or 
vaginal hernia might be mistaken for a soft 
mjoma or endomctrioma (See section on 
Endometriosis ) 

A venereal wart (condjlomi) in the va 
gma usually occur*' as an extension of such 
a growth from the vnilva and is associated 
with gonorrheal infection It mav occur aI»o 
on the vaginal portion of the cervix It is to 
be distinguished from condvloma latum of 
secondarj syphilis Excision in the office or 
hospital with the actual cautcrv or radio 
knife or bv fulguralion is Ibe method of 
choice in removing the«e growths Exci ion 
with the scalpel mav be done when the 
aforementioned modalities are not available 
Hemorrhage must be controlled Local anes 
thesia IS usuilK all that is required The 
generous u«e of 4 per cent mercurochrome 
or some other antiseptic mimraizcs the 
chances of infection 

Malignant Grow ths — ^Trimarv carcinoma 
(squamous cell tv^ie) of the vagina is ex 
Iremclv rare Sccondarr or metastatic car 
cinoma of the vagina mav occur from any 
malignant growth in an adjacent pelvic 
structure the cervix being the most com 
mon site of the primarv carcinomatous le- 
sion Vaginal extension from a Tulval or 
rectal carcinoma is commonly encountered 
The inguinal and pelvic glands are invaded 
earlv The prognosis is accordmglj bad un 
less diagnosis is made earlj and proper 
treatment is earned out 
Symptoms — Symptoms of the metastatic 
growth are tliosc of the primary lesion (see 
section on Malignant Tumors of tlie Uterus) 
plus a waterv fetid discharge vyhich maj or 


may not be bloody Pruritus is usually pres 
ent Bleeding ma 3 later become excessive 
Pam is hkelv to be a late sjmptom 

Diagnosis — 1 he diagnosis is based on the 
phvsical characteristics of the grovyth (fn 
abibtj, bleeding on tlie least manipulation 
and infiltration) and microscopic examina 
tion of a biopsj specimen 

Treatnient — ^The treatment of the pri 
marv lesion is fullv di'cussed elsewhere 
(See sections on Malignant Tumors of the 
Uterus Carcinoma of the Vulva Carcinoma 
of the Bectum and Anus ) Treatment of thv 
pnniarv vaginal growth is that of the malig 
iianl growth el ewhere in the pelvis If it is 
localized earlv complete radical extirpation 
IS indicated if extensive and if metastasi 
has occurred irradiation is better (radium 
and/or deep x raj) In operative casca ir 
radiation after excision is alwajs in order 
Some authorities advocate irradiation both 
before and after operation A\ilh either 
method irradiation must be adequate over 
a period of from tliree to fire jears and at 
definite intervals Here as elsewhere in the 
treatment of cancer eternal vigilance is the 
price of succcs'' 

Sarcoma — Primarj sarcoma of the va 
gina IS extrcmclj rare In adults the growth 
mar be anvwhcrc in the vaginal canal In 
children the vaginal cjlindcr is found to be 
filled with a polvpoid grapelike mass which 
mav have n basic attaclimenl to anv portion 
of the canal but according to good aiithontv 
the attachment is more frcqucnllv to the 
anfenor waff Supposedfv these primarv 
provTlhs in children and voung adults ongi 
mie in cmbrvonal remits Ihevc growth^ 
arc highly malignant and of rapid growth 
and are frequenth vyell advanced before ad 
vice IS sought There is rapid extension to 
the bladder parametrium and pelvis gener 
allv Metastasis to distant organs render' 
the prognosis uniformh bad 

Symptoms — ^^^aginal discharge which raav 
be scrocanguineous mucopurulent blood' 
or blood streaked and which has a fetid or 
foul odor and later frank hemorrhage are 
suggestiv e Pam may or may not be present 
Microscopic examination of a biopsy vpeci 
men establishes the diagnose. 

Treatment — The treatment is the same 
as that for carcinoma of the vagina Second 
ary or metastatic sarcoma from slruclurcs 
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near or m juxtaposition to the \agina may 
occur The sjmploms and treatment arc the 
•iiinp as those of the primarc growth 
Chorioma, or Chononcpi thehoma — Cbo 
noma or chorionepithelioma of tiie \agma 
ma> occur although rarch as a mclaatalic 
growth or as a transplant from choriom » of 
the uterus (See section on Chorionepillie- 
liomi ) 

INFLA^tatATIOV (SURGICAL) 
Tuhercufosis — 1 ubertul««!is of the x agina 
rirclj occurs as a primar\ lesion but is more 
frcqueiiUj sccondarx to tubtrculosia higher 
up in the reproductiM or genilounnarj s\s 
tern (e g uterus oviducts bladder ureters 
or kidnevs Btcausc of this the posterior 
wall of the x igina is the most common loca 
tion of the lesion 

tonw — ^The lesion usuallj appears as 
an ulcer m which luhercJcs ma\ be identi 
Red Later confluent ulcers make their ap 
pcarance and thus extend to surrounding 
structures *uch as the bladder and rctlum 
There is htUe or no pain The discharge is 
seropurulent and Later perhaps blood stained 
This losion must be differentiated from a 
malignant or sxpliihtic ulcer 
Treatment ^'Desimci.ion of the ulcer or 
ulcers with the actual cautcrv is recom 
mended when the lesion is single and small 
^^hen it IS extensixc, excision is the pro 
codurc of choice Irradiation (x raj or 
radium) has been used with good succe^^s 
If tuberculosis of the endometrium or fallo 
pian tube exists panhysterectoinj when 
feasible should be performed <See section 
on Tuberculosis of Uie Cerx is ) 

FOREIGN BODIES IN THE VAGINA 
Foreign bodies in the angina eg a for 
gotten pessary part of a broLcn douche tip 
a large safety pm or anv cylindrical object 
used 111 masturbating which remains m 
for a long period produces discomfort pain 
and Icukorrhea which is seropurulent 
bloody fetid or foul Sucli sy mptoms mav be 
mistaken for those of malignant disease and 
It IS only after thorough micstigalion that 
the correct diagnosis can be made 
Treatment.^ — ^Treatment consists m re- 
moval of the foreign body Often this is easy 
With or without anesthesia Iloweser it oc 
casionalU happens that the object inserted 


IS deeply embedded in the vaginal tissues 
and considerable damage may be done in its 
removal e g m one of tlie authors ca-^ts 
a nng pessary had rem lined cnibcd<lcd in 
the anterior wall of the xagina for nine 
years and when it was dissected free a large 
xcsicovaoinal fistula resulted “Nfany queer 
and fonnidable objects have been removed 
from the vagina m cisca of msanitv 

VAGIVISHUS 

\ agmisnms IS a siiasmodic painful invol 
untary contraction of the muscles the introi 
tus (sphincter vaginae) and the lowermost 
segment of the vagina (anterior portion of 
the levatorcs am) It appears most fre 
qiienlly in newly weds although it may oc 
cur in women who have borne children ami 
not infrequently during or past the meno 
pause 

Etiology — ^The cases of this condition fall 
into two groups (1) those m which no 
cauce is demonstrable and (3) those m which 
a definite cause is ascertainable TIic under 
King cause in all cases is undoubtedly ncii 
rotic in origin However not infrequently 
li ere IS coupled with this basic comlilion a 
urethral caruncle an inflamed rigid hymen 
an unhealed lacerated hvinen or a vaginil 
or rectal fissure which aggravates the hyper 
esllcsia of the vaginal orifice producing 
frank vaginismus During or after the mcno 
pause atrophy of the external genitals and 
contraction of the mlroilus together with 
dryness of the pirls a constant annoyance 
with the cessation of ovarian function often 
lead to a severe and intractable type of 
vaginismus 

Symptoms — Symptoms do not appear 
until coitus IS attempted Intercourse is 
found impossible The hypcrestlie«ia of the 
parts IS so extreme that the lightest touch 
causes intense spasm ami pam llie patient 
cnes out the thighs become strongly nb 
dueled and further approach is impossible 
Examination bv the phvsiciati is always try 
ing and exasperating indeed it is frequently 
impossible until complete anesthesia is m 
duced In the older and more experienced 
l,roup the appearance of some pathologic 
lesion of tlie vulva vagina or rectum plus 
a neurotic tendency associated with hyper 
esth^ia of the parts causes pam and spasm 
on mtcrcoiirse During or after the mcno 
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pause atrophj contraction and drvness of 
the parts ire responsible for fear and pain 
on intercourse 

Treatment — ^The fir«t step in treatment 
consists in allaMii^ or remoMng the cause 
and the second is gradual and complete dila 
tion of liie \aginal orifice and lower segment 
of the canal If there is no demonstrable 
lesion the administration of sedati\ts or 
h\pnolics for the aIle\iation of the extreme 
ner\oiisiiess and dnulsion of tlie aaginal 
orifice under anesthesia will suffice Occa 
sioiiallj in the mild case speculum stretch 
ing of the introitus and canal m the office 
or at home and immediate intercourse plcntj 
of lubrication being used mar effect relief 
In severe cases even after removal of all 
visible causes coitus remains impossible or 
unsalisfactorv In such cases operation is 
imperative and is designed to enlarge the 
vaginal introitus The Hirst operation is 
coranionlv emplovcd It consists m making 
a longitudinal incision m either side of the 
orifice (inside the skm line) and extending 
it for S 8 or more cenUeneters up each va 
gina! sulcus incising the mucous membrane 
and superficial lajcr of undcrijmg muscle 
(1 or 2 cm deep) These incisions are su 
tured transversely thus widening thevaginal 
entrance Later when complete healing has 
taken place coitus can be accomplished 
wiUiout spasm or pain 
General hygienic measures sedatives and 
reassurance from the physician do much to 
relieve an otherwise disastrous situation 
particularlj in the newlj married For wo 
men at or past the menopause sedatives and 
plentv of lubrication arc the onU means of 
treatment 

HAnvET Buhlesov I^Iatthbws 
Refzrexcls 

Ma ngot It Postirra luate Sorgety New ^oHc D 
Appleton Century Co 1030 57 vol ® p 
Norri5 C C Obsletr cal a tl Gynecolope*! Tuberen 
loss Ner \ork D Ippleton L Co 10®3 
Pelouze P S Gonorrhoea n ll e Male an 1 Pemale 
ed 3 Pb ladciph a B Saunders Co I9il 

DISEASES OF THE VULVA 

Vulvar svniptoms and even vulvar lesions 
at times are of onh secondarj import to cx 
tension or spread from another site such as 
the vagina or cervix or even dermatological 


lesions external to the labia Some of the 
conditions which maj require surgical treat 
ment or a differential diagnosis from a thcra 
pculic viewpoint will be considered in the 
following paragraphs 

iiYPEnTnopinc states 
1 Elephantiasis or Filariasis — The pn 
marj agent of filariasis is Tl uchcrena ban 
croftt (Filana bancroftt) Streptococci or 
staphylococci may play a considerable role 
later according to Strong Either the para 
silic nematode or the bacteria alone or to 
getber cause a fluid and tissue reaction In 
the broad sense different Iv pcs of pathologic 
conditions may result from other species of 
the sub family Discussion here is reslricleil 
to the one type Any obstruction to the 
Ivmphatic or circulatory system ma\ cause 
enormous enlargement similar to that in 
filariasis The labia may become greatly en 
larged but is not comparable to the huge 
mass which occurs m scrotal growth The 
tissue tends to be filled with Ivmphatic 
fluid and the dermis mav take on a coar«e 
pigskin effect I abial edema as in heart 
hilure or other passive congestion from pel 
VIC abdominal or other local lesions or tu 
mors may simulate early elephantiasis These 
points and others must be considered m the 
differential diagnosis Removal of the labial 
masses and at times portions of the mons 
veneris should be avoided during an active 
infectious state Surgical removal is for re- 
habilitation m the broad sense Until latelr 
filariasis has been rare among the female 
population of the United States but there is 
increased likelihood of this condition among 
women who have served m areas where 
filariasis has been noted Brown has reported 
on this in South Carolina and has noted 
the inguinal involvement m women 
9 Hernia — Hemm oj the i-tdia is quite 
rare However inguinal herma has beer 
known to descend along the inguinal ot 
round ligament and canal of Nuck into the 
labia majora llerma through the pelvtc 
floor IS extremely rare It mav appear along 
the side of the vagina or mav dissect down 
to the vulva directly Intestinal obstruction 
mav occur with either tvpe of hernia If 
bowel IS in the area there should be definite 
Ivmpanv on percussion and other findings 
Ivpical of hernia It is improbable that omen 
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turn would descend as far ns thjs Surgicnl 
correction is indicated for either or both of 
these t\pcs of hernia The repair must be 
directed toasnrd replacement of the Mscern 
and eradication of the ring through \>hich 
the herniation occurred 
3 Cond\lom'i Acuminatum —At one 
time this condition was considered pnlhog 
nomonic of prior gonococcal infection How 
e\er it is now recognized ns n conditon oc 
cumng under vnnous circumstnnccs nnd is 
not a sUgmn of \enereal disease unlike con 
djlomn Intum Condjloina acuminatum 
tends to be a graduallj growing lesion and 
although It is epithelial in origin it tends to 
he moist It is commonls associated with a 
foul odor and an altered bacterial flora The 
mdiMdiial growth maa be shaped like a pine 
tree It aaries in diameter from a milhmoter 
or shghlh less to a conglomerate mass nieas 
urmg tnan^ centimeters in diameter Numer 
ous forms of thenpi base had their pro 
ponents rreezing agents antiseptics drving 
or desiccating preparations ligation surgi 
cal excision cauterization or fulguration 
each has its faxorable points Surgical 
excision of ana appreciable amount of tissue 
nm be associated with extensue bleeding 
and >et it does not prcient a recurrence 
Recurrences arc bkch to follow an\ t\pc of 
Irtalmcnt INollers and Hes«cl(me have il 
hislrated the value of the use of radium 
Dosages varying from 75 to 450 mg hr were 
eraplovod in their scries This small dosage 
of radium applied extemallv should not cn 
danger the ovaries or the reproductive 
tract vet it was followed with various satis 
factorv results It is suggested that about 
100 mg br is an optimum dose for an area 
of 4 sq cm If the first application of radium 
is not followed in a few weeks bv complete 
disappearance additional radium mav here 
applied This method eliminates mcapacita 
tion it IS cafe and it is simple Extensive 
condv loraas about the v ulv a mav I e a «eri 
oils complication at the time of deliverv be 
cause of increased danger of hemorrhage and 
also because thev favor the growth of ab 
normal bacteria which mav predispose to 
puerperal mfcclion Consequent^ treatment 
during pregnanev mav be well indicated and 
at tl c same time radium would not entail 
exlcn ive blood loss \ raj can be used but 
it IS less easily restricted 


4 SjTihilis — SyphtUs may manifest itself 
about the vulva as a chancre condyloma 
latum or fjumvia The diagnosis i-» confirmed 
b\ positive darkfield findings m the chancre 
or biopsv of the condv loma or gumma in 
which the classtcil histologic pattern will 
be found Serologic tests should be con 
firmatorj for the latter conditions unless 
there has been adequate antiluctic therapj 
Surgical thernpv is indicated onl\ when ade 
quatc and proper antiluetic therapv has not 
been followed bv reduction of the mass or 
sufficient improvement and if there are 
vmplonis of sufficient magnitude Surgical 
removal mav necessitate subsequent plastic 
reconstruction if there has been considerahh 
dcformilj or destruction 
o Chancroid — Chancroid nnv produce 
enlarged inguinal glands which mav sup 
purate and maj be followed bv cliromcallv 
draining sinuses Kornblith Jacobi and 
Chargm uved sulfathi izole and sulfaiula 
mide The inguinal and vulvar glands asso 
ciated with this infection should be pro 
teclcd from trauma and cverv precaution 
taken to prevent drainage Sulfonamides 
maj be given during the active stage m an 
attempt to avoid suppuration \spiration of 
the mass bv passmg a needle through nor 
mal healthy tissue and entering the area m 
dirccllj or posteriorlv may also Lave v alue 
Both surgical incision and spontaneous 
drainage are contraindicated for persistent 
muses follow frequentlv Once sinuses form 
Ihev (end to persist and produce consiihr 
able cicatricial tissue Excision of these si 
nuses IS frequcntlj difficult 
0 Granuloma Inguinale — Granuloma in 
guinak has somewhat the appearance of 
granulation tv pc of tissue Torpin Green 
Watt and Pund have reporteil on this eon 
dition II is encountered mostlv in patitnls 
of poor hvgienic tv pc Surgical treatment is 
used onlv m the event that reconstruction 
OF plastiL procedures become nccc5«arv after 
the condition has been curwl with fiiadm or 
antinionv potassium tartrate (tartar erne 
tic) 

7 1 3 mphogranuloma Venereum — Lvm 
phogranuloma venereum vanes grcallv m its 
manifestations It mav produce onlv local 
enlarged Ivmpliatic nodules or mav m its 
greatest rciction caii«c complete obstruction 
of the pelvic signmid and even extensive ul 
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ccralion of the pelvis involving the rectum 
vngina and urinarj tract This latter situa 
tion maj terminate m a necrotic cloacal like 
crater Perhaps the conditions heretofore 
called esthwviene and also probahiv occa 
sionally rodent ulcer may be due to this 
destructive slate Medical Irealnienl is indi 
cated Surgical correction is not directed at 
the local site but maj bt necessary to relieve 
intestinal obstruction or after the destruction 
has run its course to restore functional con 
trol At a much later date after partial in 
volution the colostomy wound may be 
closed 

8 Tuberculosis — Tuberculosis is less 
common today probabh because of the bet 
ter care and better hvgienic measures avail 
able for persons with active infections A 
local lesion on the vulva may be Uie result 
of blood stream dissemination or may be due 
to extension from the pelvic process These 
lesions ace usually irregular and maj be 
quite destructive m these instances being 
painful The slower growing lesions may be 
more hjperlrophic Occasional!} a woman 
whose husband has pulmonary or urinary 
trad tuberculosis will have a tuberculous 
lesion on the vulva Areas of suppuration 
may require drainage Caution may be 
needed lest tlie abscess become dissecting 

9 Pyogenic Infections — Occasionally 
considerable edema induration and general 
enlargement of a portion or all of the vulva 
result from pjogcnic infection These bac 
terinl organisms maj be the result of a pri 
marj urmarj tract infection or mav come 
from a pnmnrj lesion of the vulva Should 
actual suppuration occur drainage is indi 
cated Jn the event that actual suppuration 
has not occurred sulfonamides maj be very 
helpful cither in ointment form or orallj 
The urinarv tract and other focal sites of 
infection must be cleared 

DaTihohns abscess is moderatelj common 
and maj be caused bj the gonococcus 
staph vlococcus or anj other organism which 
maj be associated with suppuration Barth 
ohn s abscess like anv other abscess should 
be drained when there is dednitc suppiira 
tion The area is swollen enlarged and red 
dened giving the tjpieal picture of an acute 
mflammalorj process This conditon must 
l)C dilTcrcntntcd from Bartholin s evst or 
other non inflammatorv lesions which im 


late the skm The incision should be made 
on the mucous membr me and should be adc 
quate Occasionallv not all of the sccrelorv 
cells will be completelv deslroved bv the m 
fcction and if a sinus forms between the 
glands and the surface mucoid secretion 
from the gland should emptj upon a mucous 
membrane which is normallj moist Dram 
age out on to a skin rea«ouabl} drj will be- 
come a source of irritation The abscess will 
not transmit light is not tjmpanitic and 
does not show evidence of enlargement on 
straining 

10 Mycoses — Achnomycosts and blasto 
mycosts ate rate conditions of the female pci 
VIC organs Adequate surgical drainage maj 
be necessary but surgical removal is fre- 
queutly impossible Occasional!} , \ ray ther- 
apy and adequate sulfonamide therapy may 
be of some therapeutic value 

Moniliasis is a most frequent condition in 
pregnanej and occasionally m uncontrolled 
iliabetcs The infection is superficial It oc 
curs because of an increased amount of 
available carbohjdralc material when these 
fungi are present The organism may be car 
ried without svmploros or tissue reaction 
until a proper nutritive state occurs The 
production of a glj cogen like vaginal cpithe- 
lium m the postmenopausal period b> means 
of estrogens maj result in frank vaginal 
moniliasis The vulva maj be infected see 
ondarilj and mav be hjperemic and modtr 
alely swollen If the patient yields to the im 
pulse to scratch and usually the pruritus is 
most severe there mav be manj areas of 
desquamation The lesions mav have a great 
similantj to tho'e of atrophic vulvitis or 
kraurosis The therapy is enlu-elv medical 
for the diabetic patient and local fungicidal 
iberapj is indicated for the dnbetic as well 
ns the pregnant patient X ray or surgical 
thernpj is posiliveK contraindicated 

11 Hjpertrophic Anomalies of the 
Vulva — Hypertrophic anomalies of the c!i 
tons are not so uncommon and mismter 
pretation of an enlarged clitoris inaj lead 
to great confusion about the sex of live clul I 
and its development It mav be ncces arv to 
amputate or remove a prominent clitoris iii 
an older child or adult cither to cslaliliah a 
normal psjchologic behavior or to remove 
barriers for normal married life Enlarged or 
pendulous labia likewise nnv be disturbing 
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nnd nnnojing Under spccnl circumstances 
it mav licncccssirt to remose tlicsc pendu 
lous portions of tissue The Inlmim is a \as 
cular structure and its rcmo\at ma\ be as 
‘^ociated with seicre blood loss 

ATROPHIC STATES 

1 Atrophic Vul\Jtis (LeuKoplakic Vul 
Mtis, Ivraurosm) — Pruntis i the one com 
mon persistent and imrdcntmg svmploro 
\dair EaMs and Schuilema made a careful 
study and ha\(. pointed out the three stages 
m the development of tins condition The 
first stage 13 one of mflammalorv enlarge- 
ment edema infection and pninlus Abra 
srons and pctcchiie are not uncommon The 
second stage is followed bv involution or 
alrophv and beginning induration and lliiek 
einng of the epidermis TJicre begins to be 
more of a mottled grnv color The third 
stage arrives wlnn the skin has become m 
elastic smooth thin and parclimeni like 
T/:ukoplakic areas may develop at this time 
or earlier and tlie \ulvnr area as a whoK 
mav not be uniformK in the same staU 
Since kraurosis is n condition which is fol 
Jovretl in many instances hv carcinoma (he 
commonly accepted treatment is vuivcc 
tomy all of the altered pathologic ti«suc be 
mg removed This rnav mean removing the 
mucosal area down to the hvmcnal ring and 
far htenlly "When the skin lesions encircle 
the anus it is desirable to leave a strip on 
either side in whicli to anchor the rectum 
and at a later date when the first incisions 
hav c healed to remov c the remaining tissue 
The condition may recur X rav therapy has 
received some endorsement but since it does 
not prevent the development of cancer sub 
soquentlv it is not recommended Moreover 
It does not alwiys cure the pnmnrv condi 
tion Injections of alcohol and other mtdica 
tions under the diseased ti«sue or to the 
nerve supplying thci.c areas seem only to 
thminale the symptoms and not attack the 
disease Various omlmcnts and other racdi 
cations have been recommended but do not 
alwavs produce a cure IlessOtine used large 
do es of members of the B complev and 
found improvement in a fair percentage of 
eases It IS possible that part of the condi 
tions winch heretofore have been recognized 
as kraurosis may actually be manifestations 
of viiamtn deficiency Until a sufficient nura 


ber of tests and studies have been made 
upon patients with these lesions tins ques 
tion must remain conliovcrsnl Anvone 
attempting to u«e large doses of the B 
complet ascorbic acid and perhaps other 
vitamins should be prepared to follow the 
patient sufficiently long to make sure that an 
absolute cure ensues or to institute appro 
priatt surgical therapy lest a malignant 
growth develop Skm changes m vilamm de 
fiaenev piriiciilarh in pellagra ariboflavm 
osis and thiamine dcficiencv mav be associ 
alcd with changes similar to those m krauro 
sis Tnussm ur^cs vuKectomv but warns 
against tightness and stenosis of the inlroi 
(lla (Fig 70*?) 



Fig 03 — Oj ernl on for Ic koplak c v Iv I s \ al 
flaf and double anal \ r tge tecl n i si ow ng extent of 
denudal oa n an a Ivaored case (Tauss g) 


2 Phimosis — Phimosis is rarelv of im 
portance in the female Occasionativ there 
mav be redundant prepuce and conslnttion 
over the clitoris so that normal cleanliness 
and hvgicDic measures cannot be mam 
tamed Occasionally and pirliculirlv m 
obese persons a low grade inflammatory 
process mav become cslablisbcci under the 
preputial fold Incision or circumcision is 
usuallv sufficient Occisionally when the m 
fection is quite chronic and persistent it mav 
be necessary to amputate tiic clitoris near 
the bifurcation of tlie corpus spongiosum 
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3 Atrophic Aoomahes of the Voha — 
Atrophic momnjics of the luhn ire likely 
to be the result of arrested deselopment and 
nccordmglj will present little opportunity 
for correction or stimulation through hor 
moml or other therapy m adults There is 
little chance of impro\ement b\ surgical 
means e\cept b% plastic reconstruction This 
applies particularlj if there is a small in 
troitus in which case permeotomj or intro 
ital dilation alone maj suffice To correct 
dj spareunia due to a small introitus the 
lubricated vagina should be dilated and a 
midhne incisjon made of sufficient degree 
Occasionally a single or e\ en a double mesi 
olateral incision ma^ be justified After ade 
quatc room is obtained the \aginal mucosa 
IS brought down to the skin so that the sag 
ittal incision is closed trans\ersel> 

BENIGN NEOPLASMS 
1 Bartholin’s Cjst — Bartholin sejst re- 
sults because of occlusion of the duct from 
Bartholin s gland Infection or lojuri is the 
likely cause for occlusion Small or asimpto 
matte cysts are not sufficiently important as 
8 rule to require surgical attention An\ c^st 
which produces s^mptoms or which ts large 
enough to interfere with locomotion coitus 
or dcln er> should be remoi ed A Bartholin s 
cjst transmits light Eien though it ma> 
dissect upward into the labium majus it is 
concrete and sharpy defined It is dull on 
percussion and does not ha\e an impulse 
with sudden straining It can be aspirated 
and filled with a solidifiing oil or fat such 
as paraffin which would melt at about 40 to 
42° C Most surgeons prefer merely to incise 
the skin and enucleate the evst w ilhout mak 
jng a mold of the canty The incision may 
be made either on the normal epidermal area 
or m the mucous membrane It is rccom 
mended m most instances that the incision 
be made on the mucous membrane oacr the 
length of the cist proper and that blunt dis 
section be used to free the cjst from the ad 
jacent tissue Bleeding points and acssets 
will be found near the depths of the caaitv, 
and after the ca at has been freed to this site, 
hemostats should be placed along the pcdi 
cle like area This will allow for detachment 
of the cjst and will al«o preaent the aessels 
from retracting After bleeding points are 
properlj controlled the caaitj is closed with 


jntemipled buried catgut sulureN probably 
chromic No 1 will be prcftrable The skin 
area can be closed either w ith fine catgut or 
with a non absorbable suture such as cotton 
or silk It is important in the eaent tliat the 
cast IS opened that the complete cjst wall 
be removed otherwise there is great hkeli 
hood of recurrence 

2 Hydradenoma — Hydradenoma is a 
tumor arising from the sweat glands U'ui 
allj It IS of moderate to small size but may 
be disturbing to patients ^Mien sufficient 
symptoms are present remoial is indicated 

3 Fibroma and Lipoma — ^Fibroma and 
lipoma of the vulva are tumors arising from 
the respective mesodermal tusues Surgical 
treatment is indicated when Ihev produce 
symptoms These tumors will not transmit 
light and can be differentiated from lan 
cosities since Ihev cannot be reduced in size 
and do not give an impulse on a sudden 
strain but they have the consistencj of the 
usual fibroma or lipoma 

4 Mammary Tissue — ^Aberrant or acces 
soTj maramarj tissue maj be found near 
the mens v enens \\ e remov cd from one pa 
lient two masses of tissue one on each side 
of the clitoris which microscopically proved 
to be mammarv tissue The patient had 
noted changes in these two masses like those 
of the normal breasts It mav be neccssarj 
ID removing such mammarj tissue to re- 
move the clitoris but ordinanlv this is iin 
necessary A biopsj might be taken but usu 
allv these small sites are better managed bv 
complete removal for the process might be 
malignant If a biopsv is taken and mani 
marj tissue is found removal is advised 
\ ray treatment should not be used more 
over It might interfere with the normal «cn 
sorv nerves to the vulvar area and possiblj 
contribute to loss of libido 

5 Endomelnosis — In infrequent in 
stances endometrial ti«sue has been found 
m the inguinal canal which mav descend 
down to the labia majora Endoinctrio>is on 
the other hand mav bv one or another 
means arrive on the vulva and present the 
picture of a dark violaceous growth Biop«j 
would reveal the tvpical pattern of endome 
tnosis Endometriosis if jt is diffuse and gen 
oral and elsewhere about the pelvis maj neeil 
to be treated bv castration Local procc'sc 
can be indiv iduallv treated Castration mnj 
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l)c accomplished bv bilateral oophorectomj 
or deep \ rav tbenpj The clinical ‘situa- 
tion shonid dictate the Upe of Irealraent 
(See section on Endomctnosis) 
e? Cjsls of the Canal of Nuck— Cxsts 
of the canal of Nnck are quite rare Thej 
may be unilateral or bilateral and max be 
multiple but are not nccessarih «o Trcal- 
mcot con'>3Sts of extirpation Thex maj be 
found in the inguinal canal, mans xenens 
or exen the labia but usuallj are aboxe the 
lex el of the mons xenens 

MALIGNANT NEOPLAS’tlS 
1 Carcinoma — Primary carcinoma of the 
xnilxa maj arise either from the epithelium of 
thexulva or from the glands of the epidermis 
Taussig claims the average age i& 60 and 
that approximatclj 4 per cent of all giaic 
cologic C'lnccrs arise from the xuJxa The 
gronlh max ari«c also from the clans of 
the clitoris There are occasional reports of 
carcmomi of Bartholin’s gland Carcinoma 
has been a frequent successor to kraurosis 
or atropine xulxitis Details of the liis.to 
pathologic descriptions of vuhar malignant 
groxrths maj be found in standard text 
hook« and m the current gxnecologic hlera 
ture Tau«8ig has made an exlensixc studx 
of this subject It IS generallv conceded that 
deep \ rax and radium treatment arc im 
satisfactory from a llicr-ipoutic viewpoint 
Surgical rcnioxa] of the xulva is indicated, 
according to Taiissig and others The malig 
iiant tissue must all be complelelx removed 
If the lesion is at all advanced the chance 
of complete removal IS onI\ slight Asmelas 
lasts occurs quite early Taussig rreom 
mends rcmoxal of the incuinal and femoral 
glands either at the same time as radical 
xulxeclomx or as a second stage operation 
lie advocates his modification of the Basset 
tcelmic Taussig snxs 

Iri the tcrlinic of operation il must be bonie w imnd 
ll al tJ e complete operation consKlinff of bilalewl re- 
moval of tie bmph glands and complete voKectom? 

a procfnl in* ilmi n-quires alxMil l«o hoHts lime 
anl sliouM therefore not be employed as a one-«lage 
measure except m a relati'elv enrlj case »>lb the 
palienl m pootl phxsicnl condition A two-stage re- 
moval IS prcfeniLIe the secoiwf optralwn foilowJug 
about two or ll ree weeks after Ihe first If the ulcera 
tiTe process in the xulva «s advanced xniUecUMoy 
oul 1 be Bccomplisl ed first and gland remorsj bier 
In carter cases U is proceilute max be rcxcrse<l In 
'ery oil women who are poor operative nsks one mast 


at times be satisfied with a simpfe vnTveclomj Local 
anesthesia preceded by twilinhl steep u snlisfaclorv 
and does not matenally interfere witli wound henimg 
ITie operative mortahty is about 5 per cent 
Tie nnl»5 modification of Bassets onginid lectmic 
cons sts of an incis on G inci es long extend ng from 
a point I inch nilernal to tl e anterior superior spine 
down o\tr Scarpa s triangle Tlie entire inguinal canal 
IS ll en openctl up from tl e external to the inlomal 
nng and the internal oblique muscle pulled upward 
exposin'' the deef ep gastric vessels at their point of 
origin from the external iliac vessels \ttir these ves- 
sels have been doub1> 1 gated and cut the space on 
eitfer s de of the external iloc vessels is openeit up 
and tie bmph glands m this area are separately re- 
moved Then the entire chain of superficial inguinal 
and femoral lymphatics including the tissue of Srarpn s 
inangic is freed and lifted up Tlie saphenous vein is 
cut an 1 ligated close to the femoral and if necessary 
Pouparls ligament is cut over the femoral ring to per 
nut the more complete removal of the hmph gland 
of Clocquct situated just above the r ng Closure of 
the inguinal canal and the wound is accompl shed in 
the ttsaal manner with a dram through a separsCe stab 
wound over Scarpa s tnangle 
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A malignant growtJi ansjiig from the 
clitoris mav be more cxlenxixe and may 
spread more rapidiv than the usual bavil 
epidermal growth A maligmnt growth aris 
ing from the glands likewise nnx spread more 
npicllx A niahgriant growth from the lire 
thn nny extend out on to the vulva ob 
«ciiring the primary site The use of x rax 
Irtalmcnl subsequent to surgical rtmoxal 
has been recommended by come 

2 Sarcoma — Sirconia of the xiiha is 
quite rare but thcortlicallx could develop 
just 0*1 It does m nnx other sUc of the bodx 
Its treatment must be m<li\iduillv conoid 
cred 

3 Metastatic Lesions. — The presence of 
metastatic lesions indicates the advanced 
growth of a primary tumor Surgical re 
moval of metastatic lesions should be done 
onlx for sxmplomatic relief, cert imly not as 
a curative process Radium max be used on 
metastatic lc«ions depcmhng upon Ihcir 
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site niid the tyjjc of malignint growth 
These lesions im\ result from implants or 
inetistisis from circinoma of the cervix or 
uterus or other organs or rarely from mal 
ignant hemangioma 

Chonoe\ithcUoma mvohm}, the \ul\ft 
indicates a metastatic lesion Thernpj 
should be directed principallj towanl the 
primarv site which would he almost ilwavs 
the uterus Surgical removal or adequate 
X rav therapj to the uterus and also to the 
local lesiou should offer the best prognosis 
Removal of the uterus is advised bj most 
obstetricians and gjnccologisls 

4 Malignant Btelanoma — ^This condi 
tion IS of rare occurrence 

BIISCELLVNEOUS CONDITIOVS 

1 Varicosities — \aricositicsof thevulva 
are moderateh common Thev arc a««oci 
xted frequentlj with \ aginal \ aneosilics 
and iisuallj occur m women who have van 
cosities of the legs and rectum The labia 
majora are normaUv vascular but become 
more vascular as varicosities <lcvclop The 
surface is irregular owing to the distention 
of the veins Women lend to have a sense of 
tiredness or licavmess if thev arc on tlicir 
feet a great deal because of the sla<is and 
distention The pregnant state and pelvic 
tumors or masses accentuate varicosities 
and increase the amount of venous involve 
mont Ordmarilv varicosities of the vulva 
do not need surgical attention In the event 
that their size and condition justify surgical 
vtiVerstnlvati Vv^aVvow cA VVie vtiv\vN\A\i"A 
sels in a verv vascular area is carried out 
Severe blood lo'ss can occur during surgical 
procedures upon the vulva 

2 Hematoma — Hematoma of the vulva 
maj occur as the result of trauma dunne 
delivcrv or resulting from a fall upon an ob 
ject or from an automobile or bicycle ncci 
dent The broken blood vessel should be 
isolated and ligated the clot evacuated and 
the wound do cd tighth If the heimlomi 
is old and uncomplicated one mav ob erve 
the state for several dajs An iininfccleil clot 
will be absorbed If the hematoma is m 
fected adequate incision and drainage is 
indicated 

3 Wounds — ^Wounds of the vulva ore 
uncommon but do occur The nature of the 
mjurv will determine the procedure at the 


lime Women m combat zone areas mnj 
suffer vulvar mjun from explosives If the 
wound IS rehtivclj clean the control of 
bleeding dibridcmcnt and closure mav be 
sufficient If the wound is badlj conlam 
mated it mav be advisable to approximate 
the edges but allow for drainage after the 
control of bleeding and the debridement 
have been complctnl The use of tetanus 
antitoxin must be given consideration m 
each instance of injurv depending upon the 
cause of mjurj and other factors Individu 
Ills injured on the bridle path or m tlic riding 
stable or around gunfire or ammunition 
should receive tetanus antitoxin Sulfaiul 
amide or one of tlie other sulfonamides may 
be placed in the yyound Cultures should be 
taken at the time of the initial treatment 
to insure appropriate lliinpy in the eyent 
that an infection becomes netne 

4 Pruritus — Irnlalioii of the Miha is 
fairl> frequent in as«oentton yvjlh urethral 
and bladder lesions and ocei«iona]lj m 
as oeialion with cervicitis or \agmiti8 The 
treatment should be dinctcd nt the pnn 
cipal cause usini^ onlv sufTicicnt local ther 
apy for symplomalic relief Surgical treat 
menl is conlraindicatcd Certain urethral 
lesions or bladder conditions maj cause 
«ey ere pruritus Occasionally if there is poor 
anal hjgicne or an injured anal sphincter 
yuhilis ma> deyclop secondarily 

5 Fistulas — Fistulas of several tjpes 
mav involve the vulva Thenpj should be 
directed it eradication of the fiatulous tract 
\V TTiTiN \iy: 'nxtesv'vtx yt coiyw«:\s xiySii \.^x 
rectum near the sphincter to laj the sinus 
open compictelv allowing the wound to heal 
bj granulation If the fistula connects onlv 
with the vagina it maj not require alien 
tion 
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CONGENITAL MALFORAIATIONS OF 

THE VAGINA. UTERUS, OV VRIES 
AND TUBES 

In general Ihc abnormihlics of «lc\clop 
menl of the omtics ire due lo interference 
wjlb ibe de\e]opmenl of the gcnitil ridge 
and ils ^ur^)lmdlng epillicbum and non 
de*^cenl lo Hck of t!»c proper po ilion of the 
gubernicuhim "Malfornntions of tlie tag 
mi c(.r\iK in«l lubc^ mat he due lo im 
proper cnniliritiQTi of the mulleriin ihicts 
or improper fusion of the dislal ends of the 
ducts m Iho region of the urogenital mns-. or 
lack of nb«orplion of sepli after fusion 
Lick of proper ilignmonl of the tubal por 
lions of the duels nil! pretenl proper detcl 
opnient of Uic fundus and bodt of the 
uterus 

The Vagina — Congemli! milformations 
of the Mginn are due lo non muon or incom 
plete fusion of the mullcnan ducts or lo lack 
of remotal or incomjilclo rcmotil of the 
septa after Ihct hate been united 

Abjcnctf oj the vagxna is due lo the failure 
of the fused ducts to ciiwlizc and ilresii is 
due to improper cannlizition of the ducts 
Vltli absence or ilrc«ia of the Mgina the 
uterus IS usualN fmictionless and Iicmato 
metra is rirc Sccondir\ -c^ cfnractcrislics 
arc usiiallj properly de\ eloped and the 
desire for marriage is normal In such cn«cs 
reconstruction of the Mgma ma> be ncces 
•nrj 

Double tagtna occurs bcciuse the septum 
formed b\ the fusion of the two ducts has 
not been absorbcrl TJie "septum mu etiend 
Is fir IS the In men iml to the iipinal for 
luT It dn ides the iitrini into tiro equal 
or unequal parts and two cervices arc il 
uirs present Remonl of the septum is not 
difficult and mi\ be performed m order to 
enlarge the orifice to aid conception or to 
iioid tears at delnerv A double uterus 
ncarlj aI\vl^s occurs i\hcn there is a double 
Mgma and cerM": Alresii of one half of a 
double \aginn is possible and umlalcml 


himilocolpo"! hcraalosilpin’c and liemalo 
metn are not unknown Ttinsvcrse stpli 
do occur but are not usual 

Imperjoraie hymen is due to a lick of 
lireikiiig do«n of the septum which shut*- 
the iileroiagnni ciinl off from the tiro 
genital sinus or to a growth of a new diipli 
rigm This deftet mi\ result in in accuinti 
Iition of mucus behind the septum m the 
infant or \cry >oung child and later after 
mcn-ilruation has commenced henntocol 
pos Utmatomctri and hematosalpinx Ihc 
Ircitment is incision of the Inmen with 
perfect iscpsis as infection occurs eisib 
IMicn the himcn is imperforate and the m 
tcrnil genitals arc small there maj be no 
\ngiiia 

The ehions arises from the genital tuber 
cic near the urogenitil orifice and is analo 
gous to the penis Hsperlrophs is noted as 
a masculine clnracleristic of pseudoher 
maphrodilcs Ihpertrophv is also present 
ns nn csidcncc of mascuhnization in adrenal 
cortex ovcracinjtj and m the presence of 
in ovotestis testicular tubular adenoma of 
Pick or arrhenoblastoma of Iho ovary Ab 
sence of the clitoris is rare 

IJypospadta^ is a lack of closure of the 
jioslerior wall of the urethra caused by lack 
of development of the urethrovaginal sep 
turn 

Pywyadias is due to the defective for- 
inition of the anterior wall of the urethra 
and may be accompanied bj separation of 
the pubic bones and lack of closure of part 
of the anterior abdominal and bhdder walb 
fexstrophj ) 

The Uterus — Congenital abnormalities 
of the uterus arc due to compfetc or partial 
failure of fusion of the two muilernn ducts 
or to hek of development of the tissue 
(mesenclij me) about the two uterine ends 
of the early fallopiin lubes above the cranial 
end of the uterovaginal canal Complete ab 
«enco of the ulerii'> is not found except in 
extreme maldevilopment of the embrjo for 
even when thi vagim is absent, a small nub 
mentar^ cord of uttrine tissue can be found 
A third uterus is possible but eslrcmeh 
rare One ®«ch case Ins been reported 

More common uterine abnormalities are 
the following 

I Uterus didelplij-x — double uterus 

double cervix and double vagina This i>, 
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nre nnd most often noted in a non \nble 
monster It is due to failure of fusion of the 
mullerian ducts 

2 Uterus duplex bicomis— double uterus 
with joined ceriices but separate canaU and 
double or single aagim This t\*pe is not iin 
common and is due to complete or partial 
failure of union of the mullerian duels 

3 Uterus bicornis unicollis — double 
uterus with single cer\i.\ and vagina It is 
due to partial fusion of the mullerian duels 
or to lack of proper alignment of the tubal 
portions of the duels m the region of dc\el 
opment of the bod\ and fundus 

4 Uterus orcuatus — a slight depression 
in the exterior of the fundus which is due to 
lack of proper deaelopment of the bodj and 
fundus around the uterine ends of the tubes 
and upper end of the uteTO\agmal canal 

5 Uterus bicornis septus — normal ap 
pearmg uterus or wiUi a shghtU dcprc«s^ 
hmdus but with a septum from fundus to 
external os It is due to lack of ab«orplion 
of the uterine and ccr\ ical septa The \agina 
IS single 

0 Uterus septus duplex cum \agina septa 
—a utenia with an anteroposterior septum 
and a sagina dnided b\ a «eptum This i« 
due to lack of ah orption of the septa 

7 Uterus biforis — norma! uterus irilh a 
double cervical orifice This is due to lack of 
absorption of tlic cervical septum 

8 Uterus unicornis — one half of a normal 
uterus This is due to absence or aplasia of 
one mullerian duct 

0 Uterus \jicorms cum rudimento cornu 
altenus — nearlv normal uterus with a rudi 
mentarv horn This is the deformilv of the 
most practical importance At the cxlremilv 
of the rudimentary horn the fallopian lube 
and round haament ire attached The cav 
Uv of the horn mav be complete or partial 
Infection or pregnanev is possible in the 
rudinienlarv horn Diagnosis mav be diffi 
cult 

These nine tapes are the most important 
developmental abnormalities "No treatment 
IS neccs'arv until some difficultv arises as 
both uteri or onh one mav function prop- 
crlv Pregnanev can take place m either but 
activity is usuallv greater on one side 
Atresia of one vagina or one cervix mav 
cause difficultv and various diagnostic pos 
sibilities mual be considered The extra 


uterus or the rudimenlarv horn can be rt 
moved but a developmental defect is not 
per ae an indication for operation 

The Ovary — Bilateral absence of the 
ovanes is extremeh rare and probablj oc 
curs onlv m non viable monsters Unilateral 
absence of the ovarv mav take place when 
one mullerian duct is absent There must 
also be absence of the tube and the uterus 
should be unicorn It is conceivable that in 
fetal life one ovarv might be twisted off 
Supernumerarv ovanes arc occasionallv 
seen and are usually near Uie normal ova 
nan <ile or arc found on the posterior ab 
dominal wall A third ovarv is a rarity A 
lube or utoro-ovanan ligament must be 
present A third or siipcrnumcnrv ovarv 
probablv explains the occurrence of men 
slrualion or of pregnanev after bilateral 
oopboreefomv An ovarv is not uncomnionlv 
found in the inguinal canal during an opera 
tion for hernia 

Ovolcstis a combination of ovarv and 
testicle IS verv rare and is a form of mas 
culinization 

The Tube— Bilateral absence of the 
liibe» IS cluefiv found in non viable mon 
slers Unilateral absence of the tube mav 
occur with absence of one ovary and is clue 
to absence or aplasia of one mullerian duct 
Acccssorv tubes arc not uncommon and oc 
cur as double ostm or ns ihvorticula of iht 
side of the tubal wall Extrautcniie preg 
nanev mav occur in these lubes Tliirtl 
lubes arc rare and are seen in association 
with true third ovaries Unilateral delecU 
such as atresn can occur as a result of lick 
of canalization of the mullerian duct 
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UUETHRAL CARUNCIE 
Definilion — Urethral caruncle occasion 
all\ known as irritable caruncle or ureth 
nl angioma is a true benign neoplasm It 
ma% be the size of a pinhead or of the little 
fnger and is usunlK found at the external 
orifice of the urethra on the posterior avail 
usuallj in the lower third It ma\ be sessile 
or pedunculated with a small or broad base 
aiui a thin or thick pedicle It is usuallj a 
duskv dark red but occnsioinllj bright red 
It H usuallj single but mav be multiple and 
IS seen most frequenth about the meno 
I aiise 

Etiology — ^The ctiologj is not clear but 
partuntional trauma and infection or gon 
orrhea and inflammation of Skene s glands 
maj be considered 

Pathology — Aecording to Trank there 
are tiirce types of caruncles — the granu 
loraatous the papi!Iar\ angiomatous and 
the telangiectatic or blood ae«sel l\{c 
Sjmptomatologv — rnterference with the 
fimction of the urethra ma\ cause great 
distress Dvsuria and frequenej are very 
tommon and hematuria urinarj retention 
and incontinence occur The patient mav be 
distressed and an'sious and often a severe 
neurosis develops Daspireunia and bleed 
mg add to the discomfort of tiie patient 
The sjmptoms innj last for from ten to 
Iwentj vears and itianj imiuccessfid at 
tempts may base been made to treat the 
tomhlion 

l>iagnosis> — ^Prolapse of the urethra is 
frequently confused with caruncle and rt is 
sometimes difficult to distinguish between 
tlitni Varicosities of the urcthn pohp of 
the urethra condiloma cysts of Skene s 
glands myoma fibromyoma sarcoma and 
carcinoma as well as adenoma and nevus 
boll pgmenlcd and non pigmented roust 
be diffcrcntntcd The caruncle is not always 
visibk a small hnir pm speculum mav be 
necessary to visualize the upper part of the 
lower urethra Cvstitis mav clear up after 
removal of tl c hidden caruncle 
Prognosis — Complete excision is the 
onK cure and as this is extremeU difliciill 
the prognosis is not good The tumor infil 
Irales and recurs easily ^Malignant changes 
arc rare but have been known to occur 
Treatment — Radical excision is best 
Dtming suggests circumcision of the urethra 
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with suture of the urethral mucous mem 
brane to the vaginal mucous membrane 
Deep coagulation with the endolherm re 
pealed if necessary is an excellent method 
Simple excision is rarely sufficient The ac 
lual cauterv or silver nitrite usually fails 
Radium occasiomlK gives a good result but 
IS not advised 
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VAGINAL FISTULA 
VESICOVAGINAL PISTUI^ 
lesicovigmal fistula is n siirgca! entity 
that has developed as a complication sub»e 
qmnt to surgical procedures on the pthic 
tructures difficult and coniphcated dehv 
erics radiation therapy for carcinoma of the 
ccrvjv or accidental trauma The greatest 
number of tliese fistulas in more recent 
veaTs faW m the fissl group but ibwe bnxe 
been some from each group Tl c surgical 
problems involved in tie treitnitnt of 
vesicovaginal fistula require considerable 
thought complete urologic investigation 
and a working knowledge of the various 
surgical procedures that are known and tl at 
have proved to give tl e best results for dif 
ferent tv ties of fistula 'llicre is not just one 
operation or one method of nppioacli that 
IS applicable to all vesicovaginal fistulas 
The number of fistulas -secondarv to surgical 
procedures on tit pelvic structures and 
vaginal plastic optritions is dcfimlelv 
grtater than m previous vears Vcsicovag 
mat fistulas are rarelv produced b\ grnmi 
lomatous disease 

Diagnosis — The diagno is of a unnarv 
fistula IS usually eviclcnl from the It ikage 
of unne excoriation of the hhn infhmmi 
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lion of the yngini and the odor but to 
locate a small fistula ma\ be extremely di( 
ficult Accurate information as to hovr the 
fistula occurred m the first place is most 
important A large opening can be easily 
seen and felt bj the examining finger A 
fistula 1 or 2 mm or less in diameter max 
ha\e to be Mstialized by placing a colored 
solution in the bladder and noting its point 
of exit Ho\re\er accuracy m the location 
of the fistula or fistulas is so important that 
\er\ careful csstoscopic examination is a 
prerequisite to the successful repair of the 
fistula A fistula siliiatcd near the urethral 
sphincter or near the ureteral meatus »s 
more difficult lo handle surgicall\ than one 
situated elsewhere in the bladder 

Anj complications in\ol\mg the upper 
part of the unnarj tract must be excluded 
\ fistula maj invoUe a ureter ami ma\ be 
folIowecT bv hj dronephrosis or a function 
less hidnej on the inNoIved side A fistula 
situated high on either side of the \agma) 
%au!t maj be a uretcrovaginal fistula in 
stead of a aesicovagmal fistula These facts 
should be determined prior lo surgical 
treatment At the time of cjstoscopic exam 
inatiOD the extent of an^ inflammation of 
the vesical mucosa can be determined and 
appropriate measures taken to eliminate >t 
before surgical treatment is instituted 
Treatment —There is much that can bt 
said regarding the treatment of \esicoaag 
inal fistulas but b^Iefl^ there are ccrtniii 
conditions which are a prerequisite to sue 
ces5lu\ rioTcrre No surgicaV pioeedutes 
should be undertaken until all eMdence of 
mfcction of the bladder and an\ complicat 
ing condition of the upper part of the urin 
arc tract Iiace been eliminated Spontaneous 
closure of a small fistula such as follows 
dtlnery is fairlj common It also is true 
that a small fistula that occurs high in the 
{lome of the bladder following a surgical 
procedure has been obscrced to cIo«ie spon 
laneouslc if the bladder is kept conlmu 
ousl> emptj b} a retaining catheter for a 
few days If such a fistula does not close 
carlv it will be useless to continue conserc 
ative management Light cauterization of a 
small fistula or electrocoagulation of a pin 
point fistula maj result in closure This tvpc 
of treatment should be limited to small 
fistulas of the recurring type 


Most fistulas make their appearance a 
few days subsequent to operation as a 
direct result of necrosis In mliamed lis«uc 
immediate surgical repair is likcl> to result 
m a high incidence of failures therefore it 
is advisable to postpone surgical repair for 
«ix weeks to three months m order that all 
edema and other eMdence of inflammation 
may subside conipleteh Failure to ob»cr\e 
this rule is one of the greatest causes of 
recurrence of the fistula rtirlhermore if 
recurrence follows what seems to he an ex 
ccllcnt closure it is best not to touch the 
fistula again for sexcral weeks 
These fistulas max be repaired bA the 
xagioal route or bj the trans%csical route 
The xaginat approach carries loss risk and 
offers a greater chance of success than an\ 
other approach Accurate exposure can best 
be had with the patient m tlie Kraske posi 
tion cspeciallj in cases jn which the fistula 
occurs after total abdominal hjstercctomi 
All scar tissue around the fistula should be 
excised complctelj This is best iccom 
pUshed bv incising the xagmal wall nde- 
quatel> behind and m front of the fistula 
The incision should surround the opening 
of the fistula and sufficient scar should he left 
attached to the fistula to pull the scar up 
ward mto the sagina The vaginal wall i' 
dissected awav from the bladder for era 
on each side of the fistula IVhon the scar is 
excised from the fistula it will always be 
much larger than it onginalK •'eemed lo be 
The fistula is then closed with three rows of 
tatguV sutures yq the Wndder xxn\\ Ttwxb rww 
IS continuous the first one consists of no 
000 chromic catgut and just approximates 
the mucous membrane of the bladder with 
out a suture parsing through it The second 
row of sutures consists of no 00 chromic 
catgut it begins 1 cm bevond the oncina! 
row of sutures and extends 1 cm hejond 
where the previous one ended The third 
row of sutures la placed in the wall of the 
bladder and consists of no 0 chromic catgut 
It begins 1 cm bevond the second row of 
sutures and ends 1 cm bejond the end of 
the second row There must be no dead 
<pace between anv of the suture lines In 
other words the anastomosis should he 
done exactly as an intestinal anastomosis 
Purse-string sutures should not he cm 
plowed I would not advise the u«e of non 
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nb'iorb'ible sutures m the ^cslcal wall Tlie 
\a}nnal wall should be closed with inter 
runted suluns prefcnbK of cotton or silk 
I ncli suture should jncorpontc some of the 
Ntsicil wall so ns to hold the \nj?inal wall 
and %es»cal wall firmh together All bleed 
ing should be coniplelch lontrollcd 
Postoperative Care— The best results 
nre obtained b\ keeping the patient on n 
■Rndford frame although this is not com 
pul orj An indwelling straight catheter 
slioutd be kept m place from ten to fourteen 
d>\s and the \esical urine should be kept 
«lighlt\ acid t>\ the admimslnliou of small 
do cs of ammoimim mandelate Ann \ag 
iml cvamimlion should he ahsolufclt pro 
Jubiled for at least three weeks Onlv hirni 
can result from placing a speculum in tht 
\ngma during the period of healing The 
non absorbable sutures should be removed 
in four to SIX weeks 

RECTOVAGINAL FISTULA 
There art five t\*i)cs of rectovaginal fis 
tula nanieli, (1) that which develops sub 
sequent to repair of complete latcration of 
the penneum (9) that which occurs simul 
tancouslj with vesicovaginal fistula (T) 
that which arises insuliouslv and m conjunc 
tion with an abscess m an anal crypt (4) 
that due to direct violence or an ill fitting 
pcssarv and (5) that wfiicli arises from gnu 
idomalous disease or malignant distn<t 
Diagnosis— Escape of gas and feces into 
the vagma is visvsaUj diagnostic of a com 
munication between these two cavities U 
IS caused either bv trauma or bj disease 
Treatment — An inguinal colostomv as a 
prclimmarj procedure m a case of large 
rectovaginal fistula particularlj when the 
fistula IS situated high in the rectovaginal 
septum may be a distinct advantage Also 
it should be considered m cases m wJueb re 
pcated operations have been performed to 
close, the fistula In cases m which the fis 
tula IS tuberculous sj^abilitic or due to an 
ulcerating carcinoma a permanent colos 
tomy IS probablj the onlj procedure advis 
able Unlike a vesicovaginal fistula a recto 
vaginal fistuh rarely heals spontaneously 
and seldom can be closed successfully by 
toagulation or cauterizvtion 
The cause of failure m the treatment of 
rectovaginal fistulas is due to infection the 


lack of blood supply and tension A small 
fistula that occurs with an intact perineum 
and anal sphincter is probnhU the most dif 
ficult to treat satisfactonlv the closer the 
fistula is to the perineal body the greater 
the hazard of recurrence In thc«e casts the 
anal sphincter should be kept constantly 
dilated for the cveape of gas and feces for 
from ten days to two weeks 
Rectovaginal fistula incidental to incom 
plcte belling of complete perineal laceration 
should be treated by complete division of 
the scar or the remaining portion of the 
perineum The star m the margin of the 
rectal nail should bo excised complelelv 
Tlu anterior vnll of the rectum should then 
be repaired m lasers as fir outward as its 
normal junclion with tht anus and sphincter 
mii'.cles The ends of the sphincter muscles 
should never be isoUlcd from the scar but 
the scarred ends should be utilized to pull 
the sphincters together The perineum is 
then repaired b\ the usual technic 
Failure to close a fistula of this type is 
iivuailv due to puDuig the rectal w all for 
ward to meet tlie spbmclers rather than re 
j*ainn 4 the anterior rectal wall in hvers 
The most troublesome fistuh is that 
which occurs after infection m an anal crypt 
This type of fistuh is rare nevertheless it 
does occur spontaneouslv and must he rec 
ogm/ed The cau ‘'0 of thiv type of fistuh is 
the came as that of fistula m a«o Repair 
will never bo successful until all evidence of 
wvfccUott from the anal crvpL has been tlun 
mated therefore the fundamental principle 
in treatment is complete division of tlic fis 
liilous tract including complete division of 
the sphincters and pcrmeal bodv if ncces 
sarv After all infection has been eliminated 
and healing of the sinus tract is complete 
Ihe perineum ami sphincters and rectal wall 
should be rcjiaired railure to observe these 
principles will invariably result in failure 
Enemas should not be given for ten days 
to two weeks after operation Then only an 
oil retention enema should be given and re 
tamed overnight The patient should be 
urged to evacuate the bowel without re 
ptaled enemas Slmeral oil given to maintain 
a soft stool IS one of the most potent causes 
for recurrence of the fistula An empty rec 
turn or a dry stool in tlic rectum is most 
favorable ViaGin S Couxseller 
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GENERAL PRINCIPLES 

Phstic surgerj deals with the repair of 
congenital or acquired deformities for the 
impro%ement of appearance or function and 
occnsionalK for the relief of pun This repair 
IS usiiallj accomplished b\ means of nn ad 
justment of tissues with or without the use 
of adjacent or of distant transplanted tissue 
Plastic surgera overlaps general siirgerv and 
all the various special branches of surgery 
Meclianica! appliances or prostliescs mav be 
emploved cither alone or in conjunction 
with It 

Congenital malformations arise from cm 
brvomc maldevelopmcnt or intrauterine 
disease such as sjphilis After birtli deform 
ities are acquired as a result of disease or 
trauma or a combination of the two The 
trauma maj be accidental or intentional as 
from surgical operations 

Usuallj the tissues involved are on the cx 
temal surfaces of the bodj but deeper tis 
sues also mav be affected The degree of de 
formitv depends on the location as well as 
the extent of the lesion 

A thorough knowledge of the tissues in 
vohed and of the principles of wound heal 
ing arc required of the surgeon and he must 
know the operations that have been evolved 
and be able to adapt them or to devise spe- 
cial procedures to fit particular circum 
stances It is important to diagnose where 
niisphced tissues originall> belonged or what 
alterations from the normal have occurred 
and also to determine vrbat must be done to 
correct these conditions 

As there is a choice of procedures which 
can he u'sed in the repair of anj deformitv 
the surgeon should suit the method to the 
mdividual case taking into consideration 
the costliness the length of time available 
and the patients temperament age and 
physical condition All of the factors should 
be weighed and advice should be given 
against an operation that offers a consider 
able chance either of not succeeding or of 
adding undue deformitj It is often easier 
to satisfy a patient who has a marked de 


formitj than one with nearlj perfect fea 
turcs 

Plastic operations should never be per 
formed in the presence of infection cveept 
when absolutciv ncccse-irj provision should 
then be made to combat il b^ adequate 
measures As most plastic procedures art 
elective conditions for operation should be 
as nearly ideal as possible not onlj should 
the general health of the patient be satisfac- 
lorv but local suppurative processes such 
as acnc pustules boils etc should be ab 
sent Infection mav detract considerablj 
from an otherwise salisfaclorv final result 
and mav even cause complete failure 
In cases of emergenev, various conditions 
such as infection fracture subdural hemor 
rhage shock etc mav frequcnllv demand 
treatment before anv plastic procedure can 
be earned out II possible the plastic «iir 
geon should perform the first emergenev ri 
pair since the «ccondar\ repair of deform 
ilies maj be rendered more difficult because 
of improper repair at the first operation 
In general transplanted tissue should re 
scmbic the tissue it replaces as closclr as 
possible On the face the skin v arics in thick 
ness color tevture hairiness and tension 
All of these fautors should be considered m 
selecting the donor tissue 
Plastic surgerj is a tvqic of sculpture in 
which living tissues are used These tissues 
require nourishment or thev will die k 
salisfaclorj blood supplj — ^venous as well as 
arterial — must be maintained to the part 
Frcquentlj an otherwise well performed pro 
cedure mav fail because of disregard for the 
proper amount of pressure maintained in the 
dressings so as to prev ent passn e congestion 
Pressure also aids in controlling hemorrhage 
and in approximating taw surfaces 

Careful hemostasis use of the finest 
needles and •Juture material and gentle 
handling of tissues are essential for the best 
results Buried «utures take the burden of 
tension from the skin sutures and allow the 
earlj removal of the latter «o that thej leave 
no scars Constriction of the skin by sutu^c^ 
causes necrosis and necrosis means scarring 
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nnd deformity. The more loosely the shin 
sutures con be tied, in conformance avjIIi good 
approximation of the cut surfaces, nnd the 
earlier they ore removed, the smaller will be 
Ibwr permnnent mark on the skin 
Poslopcratn'c care, both in the dressing 
at operation and subsequently, is most im- 
portant These drc'i'sings, if at all compli- 
cated should be taken care of by someone 
capable of Iiandhug all contingencies that 
may arise. 


Reparative processes in wounds continue 
for months and even jears, and grafts which 
arc not cntirclv salisfactorv at llie end of a 
few months may bp vastly improved at the 
end of two or three jears 

CLOSURE or PEFErrS; TISSUE SHIFTINO 
AND ROTATION; PEDICLE rL.tI’S 
After excision of a «car or some other 
superficial pathologic lesion, the rtsuUanl 
defect may often be closed by bringing to- 
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gctlier adjacent tissues Simple appro^mna 
lion of llic skm edges bs suturc«, bonescr, 
maj not suffice because ans cxcc'-«i\e ten- 
■Sion gnes rise fo subsequent spreading of 
tile scar The connective liecue trabeculae in 
the adjacent subcutaneous ti'sue — trhcrebj 
the skin i« attached to deeper slructiuxs — 


tissue mav, ho\\c\er, be metsed upward 
from the depths of the undercut ti<suc to the 
«kin to allow further relaxation without <iub 
sequent M«ible scimiig of the skin 

\o elliptical skm incision encompassing 
the tissue to be cxci*ed with the aid of 
undcrciitting should Itaae an incoucpiciious 



fig “fb — Total rhinoplajlj o AcUre svphTlic Ie*ion of Uo now nn I I p I r»ult after leafug follotnnj: 
anlllaelic treatment Note Ibe loss of the nose eoinplete olres a with a 1 rm c{ sphra^ anH ll e ectrop on of 
the upper Itp c same stage as b profile sicw i a dtlajtd jietJtefe ffap on the forehead in the rr«t staee all** 
an opening has been ma le into the nasal eavitr aoj after the Cp has been ilrnn-n (In<imrrBn! The flap has been 
ra sed an 1 a full ll ekness graft from Ibe arm has been la I aeross ihe m Wle of tl e flap mlb llie sl^n surface 
dorrn so as to form a 1 n ng of the new nose accord ng to Nea 8 techmc Tl e flap nas fater raiw<l an f the d *- 
lat end aas foiled on itself to form the coluiDells and tie two alae and was sutured to the full thickness graft 
It Has then « tite»f downnanf to form ll e new nose Tie major portion of the defect of the forehra'I aai coremf 
inlh a full th ckness graft e end result The flap has been sesered and the pedicle returned fo its formet bed 
The full Ihiclcness sk n graft to the forehead ts seen A cartilage graft from the nb has been inserted to buill 
up the bridge an I t»i> cartilage grafts hare been inserted to maintain the normal shape of the columella and 
alar f end result profile view 


maj be se\ered bj undercutting and this 
protided a sufficient blood siipplr to the 
skin 13 maintained, will permit stretching of 
the skin and relief of tension so as to allow 
closure with suVutes No Ttlaxmg mnsiofns 
through the «kin at a distance from the 
wound should be required after sufTicient 
undercutting, the undermined subcutaneous 


hitetr ccar if closed m the most fatorabic 
direction of skm tension {Fic 704 a) Thi 
method of excising small lesions one of 
the most useful and catisfaetorv procedure* 
bccau«e it la the simplest and picduees o- 
minimum of deformitt 
Although mans complicated closure^ of 
defects have been devised and mav be used 
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m°a delecJ mto he Itlu l.s.i.c pcim.l opcnlion caa be tre.led ... tb.s ..ly 
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l\ c new hel x Ml op ral on.? except tl c pnmnrv e 

(lap. et .k.a oad ...bclUneo... l.pl'C 
l.aa c been J.. 1 cioil.lv lindormined to I c od 
vanecd .h.tled or related' .nlo the detect 
from the adjacent ti..l.e closure .s thus ac 
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A flao ot sk.n and ...bcnlancous tissue 
a I J w n r ctlicle for nouri«hn ent nnx 
f'*”hitti<l over an mtcrvenin!! space ot skin 
'jffltXung -oil.) Thisistirnied 
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Fig 707 — a Melbcxl of itiakiog a tubni peOicle sim Rap uii )b« atm allailinJ to a Oilrct oil Oie neck aoi] 
repUcing the petLcIe J. Parallel inciiions on the arm The tube u fonoetl b> approximating the (kin cilges A 
to D about the subcutaneous tissue nitU the skin corering the tube Closure is maile be Jraning skin edges C 
iinil D together S The akin tube from obose 9 TLe skia tube from the si le shoning closure i SI oaing out 
line of flap CII to be ratscil an<l skin EF. to be eeci>«t J The flap is transplanted into the defect on the 
neck and closure of the denudol area ts completed after undermining C Division of the flap and replsre- 
inent of the pedicle on the arm 

h A delajed tubed pedicle flap from the ai>domen to the neck— colerpilIare«l b\ an intermediate stage to 
lire foieann 1 Tormabon of tubes! pe»li«le 2 Dela\mg llie flap bv raising il asvi aulunng vl back in place 
J Raising of a flap on the forearm D> such a flap a bed of twice the sire of the tiMue included in the inanoo 
IS made available for nounshmenl i The tubed flap attached to the forearm flap S Hie pedicle flap of tic 
ihac region allacbcd to a defect on Uie neck C The remainder of the neck ronlTaclure is excised and the defect 
covered bv the uniolled pcilirle flap The forearm flap has been retumei! to its nornn! position 



Fig 708—^ Pislula of the nose and check from operatise vpprovch to infected sasciilnr tumor of llic nares 
Note the mde defect showing llie inner nasal cavitj t delasnl thoraeoepigaslnc tubed pedicle flap hvs birn 
made A full thickness skin graft from the arm has been Iransplanteil to the under surface of the flap and lie 
flap has been freed except for four points of attachment The defect on the arm has been covered bv a thick 
spill skin graft from the thigh b profile view showing the ekjsnre of the defect 
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a pcdtclc si in flajj The Irnnsphiilcd flip 
cventualU recedes sufficient nourishment 
from its new bed to be independent of the 
pedicle The flip mn> then be se\ercd from 
the pedicle ind shipcd to fit the defeU ind 
the pidiclc mi^ be c\ci cd or returned to its 
origma! donor bed It is evident that at least 
Ino opcralion<! ire required for repimug i 
defect with the ordinarv pedicle skin flip 
\fttr a flip has formtd its new illach 
ment there mi\ be enough blood supplj b\ 
n reversed flow to nourish the entire pedicle 
when sev ered it its bisc The freshlv severed 
bise or the entire pedicle miv then be it 
ticlied to mother defect hen the two ends 
irc used alternilclv ns points of ittichment 
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portion nnv be sutured hack in its bid and 
subsctiucntU shifted This is termed a de 
layed flap 

To ivoid the usual infection of the riw 
surface of the simple pidiclc flap and also to 
increase the vasculnririlion Gillies® de\j«cd 
the tubed pedicle flap At the first operation 
1 closed tubed ptdicle is formed «imihr to i 
suite isc hmdJt- by undermining between 
pirjUtl incisions and suturing the inner skm 
edges togctl cr with the surface skm outside 
The lateral skm edges are ipprovimatid 
after undercutting or the bed is grafted so 
tint no raw surface is left evposed to bac 
terial invasion A flap at one end of this 
tubed ptdicIc with or without furthei dc 




F? )9— Sde ott Ira r of isU I fln| trom sentj I lr« n Irpiaru! i f K Mlp (t JIanI 
flap B nr( r} a I C Inn el mn f<* Jr If « *o P<?rrtr t Ini splanlal on of flap D b«f prepawi lo 

recpTcfljp) / FI p pJirc (1 IhoJIlapin evposlo Ilarlnar r skn takes Up jlnec of alwent 
ejehrow 1} ne v « Inal on of vessel n p opa e I tunnel ) 


a« to advance tic ptdick flip bv stages 
to a defect in another part of the bo<l\ this 
ts termed a catcrpiUar or pimj flap Bv nnk 
mg the intermediate attachment to an arm 
a great di'^tance miv be quickly covered bv 
I comjnrativelv short caterpillar pedicle 
flap 

In order to increase the vascular «\stcm 
m a pedicle flap before transferring it and 
so to insure aj.ainst necrosis a portion of the 
flap or pedicle mav he raised from its betl 
at a prcbminary operation and subsequenllj 
after about ten davs the entire pidicle flap 
luiv 1)0 rai«ed and shifted At the prelim 
inarj operation the undercut tissues mav be 
kept apart bv introducing a thin membrane 
Or prefer iblv to avoid infection the raised 


laving can then be shifted more safeiv and 
more aseptic dlj than cm the simple pedicle 
flap If a site IS selected which embodies 
large vessels jii the tube such as the Ihoraco 
epigastric vo scls the blond supplv is belter 
assured and long tube maj be made with 
out necrosis cspeciallv if a central skm at 
tachment is Icmporanlv retained 
The so calleel island flap*^ eonsi (s of skm 
and subcutaneous tissue with the pedicle 
compnsnig onh the nutrient ve‘'«cls and a 
m mmum of surrounding tissue (I ig 709) 
This flap 13 brought through a tunnel and 
sutured into the defect Ihe opernlion is 
completed m one stage Its use is nalunllv 
limited to selected donor areas supplied with 
adequate blood vessels 
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FREE SKIN GRAFTS 
Under fa\onbIe conditions manj types 
of tissue complctelj freed from the rest of 
the bod} can be successfully transplanted 
Free skin grafts are particular!} useful for 
co^e^lng certain surface defects and three 
mam aaneties arc generall} emplo}cd 
Small deep si tn prafts erroneous!} called 
pmch grafts ma\ be used for covering 
healthy granulating surfaces The ori‘'inal 
grafts of ReverdiiF consisted entu*elv of 
epithelium but \\ ere not found to be as satis 
factor} as the small deep grafts which in 
additiou to the epithelial la}er contain 
nearl} the entire depth of the derma The 
skin is picked up with a needle and freed 
w ith a sharp scalpel or razor and the grafts 
from 0 G to 0 9 cm in diameter are trans 
planted to the granulations with ibeir cen 


skin bj collodion Care must be taken not to 
allow the granulations between the grafts to 
grow above the level of the epithelium as 
spreading of the latter will be hindered or 
prevented The judicious use of a silver 
nitrate stick or of curved scis ots raav be 
nccessarv to reduce the granulations The 
healed grafted area conlratls markedly ami 
has a soiulhI it pebbkd ajipearance but 
this becomes les« conspicuous with time 
Sheets of split skin grafts (Fig 710) mav 
be skived free hind with a long knife or 
razor and are u«uall} taken from the thigh 
the abdomen the back or the arm During 
the removal the patients skin is Battened 
out and stretched between a stationarv 
straight edged object such as a thm board 
or square enameled di^Ii and a similar ob 
ject or 1 Blair suction bo\® Tlic latter is 



710 — a Condlon on adttisson twetre wfelcs after bum from stove Note lie excessively hgb 
l^nulat ons on tbe upper arm b cood tioo « gbt months after exos on of ^nulat on tissue and transplantat on 
of tl ck spl t skin Evnfts 


ters about 1 or U cm apart care being taken 
in the transfer not to contaminate the donor 
area The intervening granulation spaces 
eventually become epithclized from the graft 
edges The grafted area is dressed with over 
lapping strips of guttapercha or adhesive 
tape withvasebn gauze or better sliH ■aero 
form gauze * with compresses of phvsiologic 
sabne solution or of a surgical solution of 
sodium h}*pochlorite which are frequently 
changed The grafts ma\ be held in place for 
three or four davs by one lajer of wide mesh 
gauze which is fastened to the surrounding 


• \erofornj o ntment Gm 

It Xerofonn S 

\ asel n 95 

Paraffin 1 

Beeswax 1 


Many Iije« of narrow mesh gaurc n an oblong tm 
arc saturated with the o ntment and stenhzed 


made to withdraw progressu ely from the 
stationarv object just ahead of thcadvanc 
ing knife The first grafts of this type dev iscd 
b\ Ollier’® and Thier«ch” contained onb 
the epithelium but ihcK sjht slin grafts^' 
containing nearlv the whole thickness of the 
derma have proved to be more <atisfac 
lorj These grafts are particular!} useful 
over fresh!} denuded areas and under proper 
conditions will grow over fat fascia liga 
ments periosteum and even bare hone Pad 
gelts dermatome’® used a new principle for 
the removal of thick split skm grafts The 
instrument consists of a metal half dnim 
with a 10 bv °n cm curved surface From it 
axle a sliding knife rev olv es ov er this surface 
and IS adjusted b} micrometer screws to cut 
at a determined distance from the curved 
surface of the drum Rubber cement is spread 


general principles 


on the drum and on the sLin and when 
lliese two surfacts become adherent b\ con 
tact the skin cm be jmllcd up and cut uni 
forxnh itnnv dt&iicd thickness Parlacfthc 
trunk are Uius made readili a\ nhble ns 
donor areas for skm grafts 


Uil 

slimj or ^v^nlklcd nppearmcc but the 
thicker the graft*! are cut the more clo»cl\ 
will tlle^ resembk nonml skm 

Grafts of full tluckfi^ss of skin (Itolft 
Krau e grafts) if succe <ftd contract los 
and base i more mturil appearance than 



j 1 ! — — 'Mnntm | 

Fig II ->Tle authors fit R rollers Tleuppcr nstro cit las a tie groove and tic I<J«cr one n nnfro 
jrrooTe tot wee v ng tie full tl cknrss irrnrt The needi slo al lie IwUom » a);uJlAble and pels up l)e 
t p of the lull t) ckness graft and the sk n ts rollrJ up n tl e m llle of tJ e roller as it is d MeclnJ it eov 


Tilth pressure dree^mgs or wnth «aJme 
compresses granulating surfaces or fresldj 
denuded areas even in the presence of in 
fection as m the mouth or nose can be coa 
cred successfulla b\ thistjpcof graft I\nx 
molds fitting the defects and wrapped with 
these grafts niaa help to maintain the opti 
mum prcMure Sterile aca sponges** \ohi 


the other tapes of free skin grafts Honeitr 
It IS more difiicidl to obtain «ticce«s with 
them than \nlh the other tapes The graft of 
the dc«ircd «ize and pattern is removed a\ith 
1 minimum amount of siibculancoua fat 
The use of the author s skm roller (I igs 711 
and 712) facilitates tlu» renioaal The donor 
defect u closed ba undercutting on cilher 



F B 71* —a Sun g l! c rei ovsl of n ful! « cUim graft b tf e t p of ll c graft I as been enugt t on a 
nwlle B d »s lx ng rollctl on a rnflat roller The roUct can also be u«d for remor ng large nen ah oh do not 
Mien 1 beyond the lepth of the skm 


mmous fluffed gauze comprcsacs or cotton 
waste placed oaer an immediate dressing of 
xeroform giuzc is also used to obtain c\cn 
pressure These grafted areas ma\ contract 
considcrablj and this proporlv should be 
Tctognized and proaision made for il b\ ap 
pKing the grafts oaer a stretched denuded 
arn The> may occasionnlU assume a dark 


side and suturing or ba «plil skin grafting 
and the full thickness graft i« carcfu!I> sewn 
into the recipient defect The grift shotihl 
I c equal to or slightia larger ui size than the 
defect An c\cn ealisfnctora pressure must 
lie mainlnmcd for a week or more arith gauze 
or sea sponges o\cr an immedintt xeroform 
gauze dressing 
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Free skin grafts folded with epithelium on 
the outside md \mpped m ccllophine or 
pliofilm ind then m % nselm giuze ind slenle 
towels can be refngented at a temperature 
slighlh above freezing and can be success 
fuM^ transplanted dav s or ev en w eeks later ** 
Prolonged operations can ^lluis be divided 
into two shorter operations as a lifc«a\ing 
measure an e\tra operation can be ilimi 
nated bj tlii-> means and a piece of skin left 
over from an operation can be utilized later 
if occasion arises 

Free skin grafts mav be transplanted from 
one individual (a) to the same individual 
(b) to another indiv idual of the same species 
or (c) to another individual of a different 
species The^e mnj be termed respectively 
(a) autografts (b) i^ografts and (c) zoo 
grafts * 

Autografts under proper conditions should 
be uniformlv successful Although isografls 
hav e been reported as has mg taken success 
fully thev usuallv fail to live more than a 
short tune I«ografts of skin will often be 
apparentlv successful for as long ns two to 
ten weeks and mav then melt awav Sir 
Harold Gillies’ reports the failure of a flap 
graft winch had been transplanted from 
mother to child and had remained m iiosi 
tion for a month There la little hope of sue 
ctss with zoografts 

GR MTS OF OTHER TISSUES 

Other Ivpca of tissue such as mucous 
membrane fat muscle fascia cartilage and 
bone can be siicccs«fu!lv Iran^planlctl by 
means of flaps provided sufiiciciit nourish 
ment for the li uts is maintaincvl for in 
stance a portion of the clav lelc can be rai ed 
and Iran planted as part of a pcilicic skin 
flap Muscle can also be tran planted in like 
minn»-r with n skin flap or bv il«elf to fill a 
depression Tlu«c IVTCs of tissues can Jike- 
wi c 1 c siicctssfnllv tran planted as free au 
tografls mukr favorable conditions 

■Miltons membrant is rarclv ustd for free 

confui on has ansco m the terras used to 
denote Vt v! tee types of giatts narael (») a lt>* 
plasl c (irafts loDO[hutc gratis horaosrafls (b) 

J eleroplail c grafts heterografts heterolcatus grafts 
1 o n pltsl c grafts I omografls (c) beteropta. t c 
grafts heleroprafts zooplatUc grafts Tie wnter las 
use<l ll e Irrro nologj ol Dr John ‘'ta ce Darts in bts 
riaal c Surgery as sugsrestn! bv Dr VV I! sm H VVeWi 


grafting because skm can be made to lake 
Its place in most instances but ifcmplovcti 
ll can be liken from ihe lower bp or theck 
md treated is a split «km graft ** This ti 
sue is more safely transplanted as a pedicle 
flap 

Free fat grafts are of great sen ice in filling 
depressions Dermal fat grafts whcrcbv the 
lower portion of the skin together with the 
fat IS transplanted or in the writtr’s hands 
fascial fat grafts with a sheet of fascia at 
tacheil to the fat give a better chance of 
success than simple fat grafts The liimhar 
region offers a satisfactory donor area for 
the fascia! fat graft Careful hemostasis 
gentle handling of the graft and freedom 
from infection are requisite m obtaining sue 
cessful transplants 

Fascia grafts free from infection will take 
rcadilv Thev are useful for hcrnml repair 
either in strips as sutures m the Gallic Le 
"Mesuner technic”’ or as broad sheets of tis 
sue to be sewn into defects T!u« latter 
type IS of great service in the repair of largo 
ventral hernias and in the reconstruction of 
serous membranes 1 ascial strips nnv al o 
be used to bridge over gaps m tendon« to 
repair chronic dislocations tspcciallv about 
the shoulder joint and to restore the mtis 
clcs aliout the moiilh to a normal position in 
cases of facial panlv^is"" The fascia lata is 
the most frequent donor area and the him 
bar fascia can ako be usmI With the u«c of 
a fascial stripper «uch as that of Grace*’ or 
of "Masson long strips may be removed 
from the fascia lata through small mci 
sions and m the writer <; hands tin re has 
betn no diflicullv with herniation of themti« 
cles of the thigh after removal bv this 
method 

Tendon grafts mav be sticcc«sfullv trans 
planteei to replace gaps in tendons bv using 
cither whole tendons or portions of tendon 
The palmaris longus tendon mav be used 
with esjmparativelv little functional ilimage 
and IS often made to replace the flexor sub 
limis or flexor profundus eligitoriim teiidon® 

Free muscle grafts are used in small paeo 
to slop hemorrhage but thev do not live as 
large transplants since thev cannot be siif 
flcicntiv nourishcel Such grafts become in 
filtrated with scar tissue if thev do not be- 
come infected and exlnided Haps of the 
inasseter or temporal mu«clcs are u'^ed to 
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rectify piraUsis of tlie mu«clcs of the mouth 
and eyelids"* 

^^he^e tlurc i*; loss of conlunul\ m m 
important nerst 'nich ns the sc\cnth cnmal 
ncr\e the proxminl end of other nmes the 
spiml ncccs«or\ or }i\pof'lo««al nn\ be 
Iran'phnttd into the di«lal end of the of 
fecud nerve Verv gentle Inndlm^ of tlie 
nerve with fine sutures of arltrnl edk to the 
«luath should he used 'Ihc disadvantage of 
this procctliire is that a fairh mifvortant 
nerve is dcstroved and there niav he failure 
of regeneration of the transplanted nerve 
Patient*, sometimes complain of mahililv to 
use tlio ncwlj attached nerve even (hough 
the tract has regenerated A wlvole section 
of nerve can be successfullv transplanted 
with regeneration of most of tlie fibers, if an 
txtrcmelv careful technic is used In tins 
case the Iransphnted nerve probably acts 
ontv as a conductor for the growlfi of the 
nerve fibrils 

Veins maj be tran'.plnnted as free grafts 
for the purpose of covering other structures 
for instance as tendon sheaths round trans 
planted tendons to the fingers Thev arc also 
sometimes used as conductors of nerve fibrils 
vilien gaps in nerves occur 

The ea«c with which cartilage can be 
carved into a dcsirtd shape makes it much 
more sati factory than bone for filling ccr 
tarn depressions about the facial hones and 
«kull Depressions of the bridge of the nose 
caused bv svphihs (Fig 705) or 'omt other 
infection by accident or bv operation inav 
be filled out by cartilage grifts ^ after being 
carv cd to the proper shape and after the skin 
and subcutaneous ti sue about the depres 
Sion have been undercut (Fig 705 c f) The 
cartilage grafts inav be introduced tluough 
an opening in Iht skin on the outside of the 
no«e at its root or at the columella or 
through an opening made m the vestibule 
of the nostril after the skm and subcutane- 
ous tissue have bton undercut Old depressed 
fraetvires of the maxilla malar bone or 
goma can be rendered normal in appearance 
by cartilage grafts Cartilage for large de 
feels mav be removed from the ribs The 
excess of cartilage removed can be buried in 
a subcutancou pocket for future vise or may 
be refrigerated The somewhat more fibrous 
cartilage of the conclia of the ear vlso can be 
ws«d to bvnld up smaller detects 


Cartilage preserved m mild antiseptic so 
lutions such as merlhiolate mav be used 
cither ns autografts or as isografts to fill de- 
fects There is some evidence to sliovr that 
these grafts mav evenliialh be replaced bv 
fibrous tissue in contradistinction to fresh 
autografts and therefore might not be <atis 
factory when used for support Dupcrlms 
working in our clinic has shown expori 
mentaliv that young cartilage transplants 
vull gron either as autografts or as isografts 
m young animals and as isografts in adult 
animals but that adult cartilage will not 
grow m anv case From this it mnv he de 
duced that cartilage grafts for growing chil 
dren if thev are to keep pace vvath the rest 
of the bodv should be of voung rather than 
of old cartilage 

Rone frcqucntlv with the periosteum at 
(ached is used exlensivelv m orthopedic 
surgerv as free grafts In plastic surgerv it 
IS of use for filling defects especially of tlie 
fncini bones and skull It must be absolutely 
free from infection in order to take sue 
ccscfuUy and in order to remain without ab 
sorption U must bt held in direct contact 
with bone prefcrablv at each end Bone 
grafts mav be removed from the tibia the 
ribs or the crests of the ihum grafts from 
the ihum being ospeciallv useful to replace 
losses in the mandible 

Succtssful fret corneal uografts have been 
reported w illi maintenance of Iranspirency 
and with the recent development of a satis 
faelorv technic thev offer much hope for the 
nstoration of sight to those with corneal 

sc ITS 

ULCERS 

(See also Section on Indolent Ulcers) 

An ulcer is an area on an epithelial sur 
face with partial or complelL erosion of the 
epithelium which may extend into the 
dctjier tissues and is attended bv more or 
less suppuration A wound or supcrheial loss 
of ti sue due to trauma is not pninardv an 
ulcer but mav become such if the healing 
proctss I*, arrested or if the wound becomes 
infected 

It Is our purpo e here to deal not w ith 
those ulcers of the skin which are usually 
managed bv the dcrmalologist atom but 
with the indolent ulcers of the skin which 
can best be treated b\ means of plastic sur 
kcry 
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jNIany factors may be responsible for the 
production of ulcers, and usually there are 
two or more factors working together These 
cutaneous ulcers which fail to respond to the 
usual methods of treatment maj occur in the 
presence of such constitutional disturbances 
as diabetes, arteriosclerosis general debility 
and aarious blood diseases The long con- 
tinued use of certain drugs (mercurj, potas 
Slum iodide etc ) and diets lacking in \ita- 
mms maj be producti\e of ulceration 
Other, more local predisposing factors are 
\ascu!ar disturbances (Nancose %cins) and 
neurotrophic changes (s\ringoni5c!ia and 
nerve parahsis) Scar tissue is prone to ul- 
ceration particularlj when exposed to direct 
Molence from without the part or from the 
repeated excessne stretching of contractions 
Malignant disease, such as rodent ulcer 
(basal cell epithelioma) and squamous cell 
epithelioma, produce ulceration Ginverseli 
non malignant ulcers of long standing fre 
quently become epitheliomatous, probabl> 
because of constant!} repeated irritation and 
the continued attempt of the part to heal b> 
epithelial proliferation 
Trauma and infection are the most fre- 
quent exciting factors m the production of 
ulcers Practicallc all ulcers of a chronic na 
tuce become infected either from u ithout or 
from 'nithm the bod} by bacteria fungi or 
protozoa Tihen to the predisposing factor 
and the exciting factor, such as trauma, 
there IS added the complication of infection 
the ulcer tends to become indolent and diffi 
cult to heal 

Spirochetes (syphilis and }aws) and acid- 
fast bacilli (tuberculosis and lepros\), com 
ing from within the bod}, produce ulcers of 
the skm, and the presence of either t}pe 
should be dclcniiined and treatment pro 
\ided Hemoh tic streptococci from without 
the body maj cause acute gangrene of the 
skin, resulting in clironic ulceration 

The nounds caused by bums whether 
from heat, chemicals, electrical currents or 
irradiation, are particular!} prone to become 
ulcerous and c\cn malignant In the first 
three of these t}'pes of burns there is an im- 
mediate wound which may be ^er} extensive 
and deep and which ma} heal slowlj, with 
scar tissue formation In an irradiation burn 
the break in contmuily of the surface ma} 
be long dela}cd after exposure to the ra}s — 


even to as long as tnent} years or more 
There is a senes of progressive changes in 
the skin and deeper structures, tlie mam fca 
tures of which are sclerosis and an avascu 
lanzalion of the part, culminating in nlccra 
lion and necrosis The changes in the tissues 
ma} extend beyond and beneath the ulcer 
and so may render difficult the spontaneous 
and induced healing 

In the treatment of the«e conditions all 
of the predisposing factors should be counter 
acted as well as possible Diabetes should be 
controlled with msiilm and diet, the person 
with general debility should be built up, if 
there is anemia transfusions mav be mdi 
calcd, vancost veins should be treated bi 
sclerosing fluids (quinine and urethane) or 
b} ligation 

In decubitus ulcers due to pressure the 
skin o\erI}ing the bon} prominences «houltI 
be protected from pressure b} the use of rub 
ber rings, doughnut rings of cotton anil 
bandages and b} frequently turning the pa 
tienl in bed 

The ulcerated extremity should be ele- 
vated in order to produce an increased blood 
suppU to the part A moderate heat is help 
ful and mav best be applied by light, such 
as “thermolile,” or by a cradle supplied with 
electric light bulbs Care should be taken not 
to apply too much heat so ns to increase the 
ulcerative process Chemotherapeutic drugs 
of the sulfonamide group given mtcmally or 
externall} or b} both methods ma} control 
the infection Penicillin ma} be useful Man) 
organisms in an ulccr^ particularlv anaerobic 
organisms will clear up well with the u«e of 
zinc peroxide This should be applied dail} 
ID the form of a thick creamv suspension of 
the powder m stenle distilled water and 
should be covered with vaselm gauze to pre- 
vent dr}ing and caking of the medication®' 

The ulcer itself should be carcfull} 
cleansed It will be found that there la often 
a growth of epithelium about the edges of 
the ulcer, but between the granulations and 
the epithelium there is a re-entrant angle 
which harbors organisms and which pre- 
vents the epithelium from adhering to tlie 
granulations Tor this reason the epithelium 
chould be cut back and any lendenev for it 
to roof-over should be counteracted Com 
presses of ph} «iologic sabnc solution apphwl 
so that the} come in contact wath evorv part 
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of tlic vroum! inns «timuhle "rnmitahons to 
prow up to the cpithclmm ond pi\t the Hl- 
ter a chnncu to prow omt tht prmuhtions 
Orw^mps of balsam of Psru and castor oil 
in c<)ual parts help to sinmilatc the jjrowtli 
of jrranuHlion tissue Sfimt ulcers will heal 
if covtred oscr with narrow strips of 
oticle ndhesue tape sttriliml In heal lta\ 
inp shclil optniiips for drainage Some of llio 
Milflnilrsl coutatnmp comiiounds such 
lluocresof’’ evstune ludrochlorult*'* prop 
crU buffcrtal to keep tlu solution m an c\<n 
and proper Indropcn ion range ox\<|Uuu> 
hne’^ and «cnrlcl red*' stimulate the t^rowlh 
of epithelium so that an uleer mas hr healed 
liv llitsc measures alone * 

^Micre the ulctralioii is propri'ssne and is 
a«ociatc<l w ilh a spreading rone of gangrene 
it Is re I'tant to dl the ordiiiars measures \ 
method of slopping thcpmgn s of this con 
dilion IS to wise the <lisens(«l border with 
n wide margin ^^elenc\•*'’ has found that 
Ihi progrcssiie undirmming ulceration with 
out panprtni due to the micro urophihc 
hunolxtic striploeoccns can often be 
‘lojipcil b\ lilt use of zme jitroxule without 
requiring wnb excision 

\ chronic ulnr of long standing will have 
a ba<e of dcn«e <car tissue «o that ixtn if it 
h?s hcaJcfl one it tntt break down again 
at the slightest trauma and the ulccrntixe 
I*roctss will 1)0 repealed 

The ulctrs m the midst of «cnr Ih<hc cs 
pecnllj from tlicrmrd burns and those which 
resist the simpUr thtniieulic miasiircs are 
best treated bs wub ami deep excision so as 
to lea\e onl> normal tissue at the base** 
Thc'C ulcers for instance mis extend com 
phlcls around the lower part of the leg and 
it max sccmxcrx drastic to excise «o xxidclj 
It will be a surprise hoxxexer to see Iioxx 
unnrrsallx ihist ulcers max be healed bv 
such thorough excision and the immwbalc 
application of split skin grafts lo the dc 
niidid area It max m «onic cases be ncccs 
san to denude the tibia and such grafts ns 
these will grow on the periosteum or ocn 
on the bone itself 

* Ojyfju notn«“ scnrlcl Tel pnuic appl«l t>n<» or 
twice a dov ts Iclpful It la male as loH»«s o*y 
qutolne lulfnlc 0 0 Cm cl loirtfinc (U »l*»iol) 

■2 X Gni, liqi I pitrolnl im 4 cc scarlet wt mnlment 
j ix-r rent to 1»0 Cm Mu an I then impre^wflte RRitte- 
«'tti ihe tnulOTC in a Jfy slrnfeec 


At operation there maj be found to be a 
grtal dilTcrcncc m the lex el of the graftetl 
area and that of the <urroiindin" skin but 
in time there is a lex cling proctss which 
iiinkes for smoothness of the entire area If 
tilt frtsJilx grafted area is coxered oxer xxdh 
a smelt hxcr of wide-mcsh gauze fastened 
down around the edges of normal skm with 
collodion and covered with compresses of 
phxsiologic Slime solution changed excrj 
four hours tficsi grafts should lake despite 
inft-clion Most ulcers can be treated in this 
wax xeith excellent success if less strenuous 
nuasiircs fail 

riiere are times when a thicker pad than 
a spill skin graft is needed over llie i\ci ed 
ulctratid area and pedicle flaps will be 
found prefirnblc to the free skm grafts or 
the flaps max be trnnsferret! after free skin 
grafts haxc hcalfxl In particular an ulcer 
of the sole of thi foot where cotitinua! 
tmiinia max he c\[ieettd can best be treated 
b\ a pcdich fliji from the other teg— the 
txxo legs l>ci«g held in proper position bx 
means of plaster of pans e isls \\ i<fc excision 
of the ‘Car tissm. about these nieers presents 
further return of the ulcer after exposure lo 
0Mlmnr> trauma In selected eases an ulcer 
or scar ox t r the tibia tan In esei t d and thi 
difccl can be coxered with heallhv adjacent 
skill and subcutaneous tissue b> making re 
taxing inCMons parallil lo and at a distance 
from one margin of the defect Bi under 
mining oxer the deep fascia a pedicle flap 
atfnchwf proamia/fx and distaffx can be 
sxtung oxer the tibia and sutured to the 
olh<r edge of tlic defect and the lateral 
defect cau then l>c closed with a split skm 
graft 

It will he found that manv ulcers of a 
chrome nature which have eventually be 
come malignant do not extend below the 
sxiperficial laser of the deep fascia and can 
be rcaditv stripped off with a xvide margin 
of umnxoKed tissue about the ulcer to 
assure safclv ITowexer a biopsv should 
first be made in order to determine the 
ncUxitj tjpe and grade of the epithelioma 
It max be adxisable to remove the Ijmph 
glands to which the malignant ulcer dram* 
The denuded area left by excision of the 
malignant ulcir can be covered by a split 
skin graft or pedicle flap If thorough care is 
taken to make a wide excision it mav be 
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possible to ehrmnate completely the malig 
nant growth m these slow growing ulcera 
tions without having to resort to amputa 
tion of the part 

SCARS CONTRACTURES HYPERTROPHIC 
SCARS KELOIDS 

Scars are produced m the process of heal 
ng of tissue injuries and result m deformi 
ties which nnj beunsightlj if visible When 
disfiguring thej maj cause mental distress 
and influence the activities of the bearer 
T1 ere arc congenital scars and those which 
are caused during life bj accident bj dis 


sent and this loss prev ents the normal hibn 
cation of the skin The connective tissue 
fibers of «car tissue are more dense and less 
clastic tlinn tlie connective tissue fibers of 
the skin Trauma and the ravages of disease 
produce damage in scar ti'sue more read ly 
and the lesions are more difficult to heal than 
m normal skm 

Langer^*^ plotted the lines of skm tension 
on the human cadaver bj making boles in 
the skin vrith i round awl and noting the 
direction of elongation of these holes (Fig 
718) Scars vrhich are linear and he in the 
proper direction of skm tension tend to 



Fig 13 — a Contracture of forearm m nduU folio » ng b«in n infaar\ J perextens on of the I an 1 on tl e 
forearm so that the d stal end of the ftlh metacarpal les oxer lie ulna Tie contraclnre cau ed lack of devel 
t pment of the ulnx and subluxated the rad as at the rad ohumeral ^ nt b x ray of the forearm and han I to 
show dutorl on from contracture c ffe flap obta ned from the abdomen after exas oa of the scar tissue 
to the vrnst and 1 and after lengthen ng tl e extensor tendons and tendon of the flexor carp ulnarts and after 
esc s Dg 4 cm of the rad us d the hand in extens on after dins on and rexis on of tl e ped dc flap 


ease or bj intention as id operations Should 
there be a combination of trauma and dis 
ease the resultant dcformilj vnll be greater 
The amount of scar deformitv depends on its 
extent and depth and also on its location 
A scar ov er an exposed part is more di«fig 
uring than such a deformitj which is covered 
bj clothing and different areas affected to 
the same extent maj show varjing degrees 
of deformitv because of tl eir position With 
similar lesions the ejes and lips raaj thus be 
more distorted than the check or neck 
Scars are composed largciv of connective 
tissue wth a thin epithelial covering Usu 
allj the sebaceous and sweat glands are ab- 


spread but lilUe whereas those scars which 
lie in a different direction to these tension 
lines of Langer often spread unless the «kin 
tension is completely overcome by careful 
suturing of the tissues m the depths Opera 
tive incisions should be made if possible in 
the proper lines of skm tension Wliencver 
pos«ibIe the WTinkle lines should be followed 
It will frequentlj be found that an inciaion 
through the skin can be made in one dircc 
tion and after the skm edges hav e been re 
tracted important structures can be ap 
proached through an incision m another di 
Tcction Judicious selection of these direc- 
tions wnll result in a lessened deformity 
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I^g 715— « 8!id b I’ulsoltng scnr Mhniag tlmaage ot twin abscess ihrcugb » Irephini 
c*CKion of the scar, a countetsank w the boat aroanJ tie IrepbjBe openiBg 

were nsed one on each side and held by a tfanl keystoM* nb graft wired at each end, 

Ifeatmciit 


double dun Note 


c opening ^(ler 
Two Tib grafU 
e and <f> after 
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^Tiete lacerations occur with displace- 
ment of tissue, care should be taken to re- 
place the parts in their original positions as 
well as possible. Later adjustments may be 
made if healing has alreadj taken place xiilh 
the parts m malposition. 


Larger depressions may demand under- 
mining and filling out of thcspatc^ nith fat. 
cartilage or bone grafts Other more ex- 
tensi\e depressions can best be corrected In 
the transplantation of pedicle Haps, which 
maj contain not only the skin and subcu- 



Hg 71C— fl, Scar following cnicial incision for a carbuncle of Ihc lock of the neck Note llie «nt!th of the 
scar in the median tine and the narroimess of the transieRe scar The optimum Incisinn in this repon U 
appro'cimatel}’ tiansrerse, b, result after partial excision of tvo opposing flaps and adiancement of tao other flaps 


Depressed linear scar« m 'ofl lisMic ma> 
sometimes be corrected by local plastic op- 
erations without the transfer of tissue from 
a distance. Incisions about these scars 
through the depressed skin and subcutaneous 
tissue should be made at right angles to the 
in\ertcd skin surface so that when brought 


tancoiis tissues but fascia, niu«clcs and estii 
bone With loss of substance, replacement 
should generally be made vrith tissue which 
resembles the destroyed tissue as much n« 
possible. 

Small fistulas from the exterior to cavities 
lined with epithelium, ns in the nose or 



together the cut edges can be approximated 
throughout their extent. The upper lajers 
of the scar tissue may often be excised, leav- 
ing the remainder as a foundation on which 
the undercut tissue on eitlier side can be 
placed by drawing the subcutaneous tissue 
together with a buried line of sutures. 


mouth, require an epithelial covering on the 
inner as well as on the outer surface; other- 
wise the area will heal by scar tissue and 
cause contraction. If the fistula is small, the 
epithelium around its orifice may be under- 
mined and reflected to cover the inner open- 
ing Undercutting of the surrounding exterior 




GENERAL PRINCIPLES 


ti sues mas iJicn allow «implo closure to be 
made If the denuded area enu c<l bs UiTDitie 
ID tpUbeliimi-covcrcd flip is too large to 
IM?mul this a pedicle flap can bt u cd to 
do c the external defect S oiild the size of 
ll c fistula be so great is not to allow this, 
trpe of closure a pedide flap pre\iou h 
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be stimulated until a salisfactore bctl i* ob 
taiiiefJ Lxcc *i\c pranuhlions should be rc* 
diiccd be the affiihcalion of a silver nitrate 
tick or bv exci loti While tl e area u iKinj. 
made suitable fir grafljnc coiilraclion of 
the parts s} oiild le ovcrtonic bv maintain 
ing them m hvi?erfle\ton or hj pcrexlcnsi m 



i JH— StKunn" lie 1 f normal tm oo of tlx *Vin ino^n a* lie Tnes of Inn ot» Ihn irl 

11 !• *k n arrwM 0 «e Tre* n )l pare t* 1 r than tliow t pamll J to llwr n ami nn wos rWl paral eJ to 
thew hne^ » )1 U Jesa I tr! In m vc t I ihsn ih « rl unl Ihr Tl r eUit o I < w of iKr n 

llroaa lie |ap llarr hij-er inln defn le f tis *1 ctiriiu e tl e«- j Uetr« Tlx- r| llrl m pta . no pwl n llxr 
formnUoD of IJ foldi. as t merrlv ro rs Ue conwin U r»rt Tl fwUltn s are praet eallr «ti forn o Ih 
only I nor 1 lual iralmns* 

mvlo nit!i ik.ti on lioth nia> !>e iKod lo pif'TOl ‘!ib.f<|Ucnl limililion ot n tilmn 
Tln< (Inp mas be formell cillnr by rcUcclim: • ' conlnclioii Crafts *1 mil 1 W applied at 
the end ot a sbm flap on itself or bj Inns the tarliest po sibic ntomenl Tt n carla 

planting a full tbicbnesa graft lo the under grafting 1 a«tcna rtcoacra an f tesacna II e 
surface ot a flap (big 70S) groutli of dene iinini I lie >ear li ue U 

Wicn eatcnsiie iiijnra Iiae ealiu-d wiU free aVin grafts are lo lie ap] lie.1 tl icb .plit 
destruction of sbin granulation tl lleslauld • D u* K IbaaC AieS Oerc Jt 
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skin grafts amII heal more rapicllN and gj\e a 
better appearance than small deep grafts 
Pedicle flaps may be used' subsequently if 
required. 

As scar tissue limits development in grow- 
ing children, its earlj removal will tend to 
allow normal development of the niTcctcd 
part 

After cpvthcUzalion of a wound has oc- 
curred, the undtrljmg «icar tissue continues 
to contract This may sometimes be helpful, 
but occasionally the contraction maj distort 
surrounding tissues and cause lo*.s of function 
b> hmilmg motion This functional loss oc- 



Bv this means the scar is lengthened, and 
with longitudinal pull on it, an actordion- 
plnitcd effect will take place. 

Transverse incisions through broad sc.vr 
contractures, with judicious lateral under- 
mining. tnaj relieve the tension of the con- 
tractures The denuded areas can be covertd 
bv thick-split skin grafts, by vvhole-Uiicknc'S 
skin grafts or bj pedicle flaps FLaps tend to 
contract less than free grafts 

IIv pertrophic «cars and keloids arc un- 
sightly and are sometimes difficult to over- 
come The hv pertrophic scars are conipo«cd 
of small collagtn fibrils, whereas the keloid' 



a 



Fig <10 — 0 Sitigle 7 iiioision mth Iransposilion of flaps to o»ercotac iKe eCcet of a tinrar 

<rur at the elbon The scat u nciKil and after an oblique incision is made at each e/td the flaps are trans 
po-ietl and sutured The resulUug scar is doubled in kngth. an«i on extension ‘ an accordion plailcir effect u 
produce*] b the ilouble Z incisioa with Iran^positioo of flaps is freqiientli found to be more ailianbigeous tiinn 
the smpJe Z incision 


curs pirticiihrly when the contracture is in 
the neighborhood of joints cspccnllv over 
the fle-ror surfaces 

Scar tissue by its contraction may cause 
pam when nerves are affecletl and may even 
produce paralysis of nerves Depending on 
its extent and depth, scar tissue may cause 
more or less Io«s of motion of the outer sur- 
faces o\ cr the deep structures 

Longitudinal linear «cars over flexor sur- 
faces about joints may cause a bowstring 
effect by their contraction Excision of the 
scar, with Z mci'ions and transposition of 
flaps, may overcome the bowstring effect®' 


have large collagen fibrils The factors pro 
ducing hv pertrophic scars and keloids an 
not fully understood Some persons have a 
greater tendency to produce them than 
others Keloids, when excised, almost always 
tend to recur, wath an increase in size, and 
cxciMon is contraindicated unless appropri- 
ate measures are taken to prevent this re- 
turn Some ‘lurgeons reduce hypertrophic 
scars by the application of trichloracetic 
acid, but this may increase the growth of 
keloids 

Both the hypertrophic «ear and the kcloid 
re-ipond to !tT<adial!on and may be rcilnccd 
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in clcMilion nnd •softened bj tins nicnns 
ilone The keloid is usu'illj best Ircaltd bj 
means of c\ci«ton followed bv imdialion 
ttJncli IS ^i\ cn 0 % er a long period Great nre 
must be taken not to burn the pilient Sex 
cnl treatments with small doaage are safer 
tlian fewer treatments with heaw dosage 
A satisfactory mctiiod is to co\cr all but the 
raided area with a lead shield and gi\t a 
roentgen raj treatment with a do^a^c of 100 
r once c\cT} two weeks for two months fol 
lowed b> a months rest L<aler conr cs of 
four Ireitmcnls cui be gnen if nects arx 
The earlier irradiation is grxen iftcr ex 
cision the more effectnc will it be 

TATTOO MARKS 

A tattoo is an indelible mark made I \ 
pimctiirmg the skin and introducing <;omc 
pigment such as carbon into the pinicluru 
if the pigment cannot be ab«orbed b\ the 
bodv it produces a lasting mark Coal 
miners are unwittingly disfigured in this 
way Gunpowder and dirt imj also be cm 
bedded m the skin accidentally The nc 
copied mcanmj, of the term tattoo mark 
howexcr is a mark produced intciitionaUs 
by n more or less e\i»crt person In intiodnc 
ing foreign bodies bene ith the surface of the 
skill with needles usually m designs or pat 
terns Because of uncleanly method* ii«td 
inficlion and sxphilis mav dexelop in Iht 
tattooed areas 

"Manx people cspccinlh sta faring men 
imdcr the influence of alcohol affow them 
sihcs lo Ic tattooed Thev often rtgret the 
step when sober and subscqucnlh wish the 
tattoo marks remoxed 

If the foreign bodies he in (he upper lasers 
of tilt skin the\ can be rtmoxed bx one of 
i'Cxcrnl method The skin conlaiiiin the 
foreign 1 odics max be shaxed off xxilli a 
rarer or large knife as in the remoxal of n 
thick split skill graft and if xtrx siipirficml 
onlx slight scarring xxill result The mon 
dieply ihc «km is rcnioxtal the more pro 
noiinctd will be tl e scar Anothtr nitthod is 
that of titlooing the mark inth a jKr 
cent solution of tannic aci 1 and after pro 
tocling the surroundmg skm xxith xa elm 
rubbing in a silxcr nitrate stick A thick 
c char forms subsiqucnlix and max enrrx 
With it the foreign bodies xxlan il come* 
aw ax This method is unsati factory xxhen 


the deeper laxcrs of the skin are inxolxcd 
and unforlunaltlx in moat casts the pig 
mtnl IS carried decplx into tJic skin If the 
pigment is deeph embedded and the tat 
tooed area is of small size it can he excised 
and the defect clostd bx umlcrmining on 
both sides and approximating the skm 
edges aiul the subcutaneous tissue with two 
or three laxers of sutures Largtr tattooed 



F». Ift of nn firm ct -st « 11 s on ih 

n ofV I 1 list nn of in I on Wnx’s n « arr rni Ic 
«n 1 prolornt n 1 snj far 11 jh nre » bn rt^l n nn W 
IW re o|>(rslnij r B 1 / niter Ih r I o 


areas max nqmrc tiilire rxeiHion and the 
coxiniig of (ho dcfiets with thick spl i skin 
grafts full Ihiekncss grafts or thin flat* 
t.ri(U 

loreign bodies such ns iiowdcr granules 
and dirt accidentnilx introduced m xxoiii ds 
should be carcfullx and lompklclx rtmoxnl 
at the first trcatnuiil If howixir the 
xxolinds J axe cJosotl with ihcsi graniilis tm 
bed Jed the scars max li can eaj rr if (Ji 
granules are emhetned onlx in lie iippir 
lixcrs of the ‘km thex max I»e «haxnl off 
in Ihesanu xxax that a thick split ?kin graft 
I rcnioxiol 

Jnioxir I’ ^\nt5Tjni 
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REPAIR or DEFECTS OF THE FACE. 
HANDS AND FEET 
THE FACE 

Conpcnilnl citfts of the ficc rc-tilt from 
pcr'islcnce of cnibrvonal fi««urt' 'Hic lOO'I 
imporlanl clmicnl tkfeefs are clelt 
vliich results from non union of the p-alifme 
procc'ives and clrff lip (harelip) which ro 
suits from non union of the ma^ilhri am! 
globtiJtr proco-sei It i-* well to rcnitmocr 
that tJic«c regions arc normtUv fn<tfl h} tin 
eleventh week of cmbr^onil lift. 
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«omc of tilt most conMucing milcrnW im 
pn^^'ifons maj be gncn to iccoiiiit for the 
octumnte of i cleft bp or pihlc 
The acUnl cau’ie of the-^c clefts his wot 
been dcfinitcK determined lUhough minv 
theories hi\e been id\anccd Tlu most con 
stint finding is tint hercditj ippircnlh 
phjs in important role ind tiial multiple 
ci«cs mi\ occur in the sime generation 
This point IS important ns i guide to prog 
nosis for piicnts who are interested m de 
tcrminiug the chances of hiving i normal 
child if there ire cisc«> of cleft in either fim 
ilv or if the pircnts hive ilrcidy had one 
deformed cliild However no definite per 
cciitigcs irc aviilablc in tins rcgiril 
Jjgiirc 721 represents the various jjossibh 
ficnl clefts in relation to the embrvonit 
clefts Manv difTcrent degree* of cich Ivpc 
can occur Cleft lips are the most common 
•but there cm occur microslomii lileril 
ficiil cleft that mij extend cloir ihrougli 
the eve «ock,el verv rarelv median cleft of 
the upper bp and perhaps mo«l rarelv 
mednn cleft of the lower bp 
Cleft lip and pihlc mnv occur m i prval 
inin\ forms ranging from a notch in the 
uvula or the hp to a wtilc oiicn cleft of the 
lip alveolus incl pilitc (single or double) 
Attempts hive been iiiitlt loci issifv all tvpe* 
but the best record is a simple diagram 
mitic representation of each tv pc of ci«e 
Repair of the Cleft Lip — Farlv closure 
of the lip IS important in that it allows the 
}{crif-ih} ni{},v?{ei 

it helps control respinlorv infection and 
fccfbiig IS nindc easier for both the mollnr 
ind the bab> If a Jip is close il soon after 
birth over an open alveolar cleft nothing 
being done to the bone the ilvcohr arches 
will be compressed into npproMnnUlv nor 
tinl position bv the pressure of the bp wJthm 
twelve months m most ciscs Although the 
procedure is difiieult in small inf ml* the 
«dvmlnj,is to the babj and its mother out 
Weigh the tlisadvantagcs to the ‘■iirgion 
liic specific objeclivcs of the operition 
"hould l)t to bring about the bc»l ixissiblc im 
nudiitt restoration of the bp ah and floor 
of llie nostril If tins is well acconiplislnd 
sub!^cqmnt growth should further improve 
the result bv bringing the cxtrrml no i to 
the nmllmc and grnduallj closing the ojKn 
ilv coins 


figure 722 iKuslrntcs tlie modific-vlion of 
the IMirttiR optnlion whrtli the writers cm 
|Jo\ 111 iieirlv all ca*cs 

higurc 721 illiislntcs the simphsl tvpc of 
operation for cleft lij> and is the one rceom 
mended if the openlion is nmlcrtakcn with 
out evpcricnec 

Scconehri optralioiis are nccc«sar> m a 
hrgt number of case* If there has been no 
cirij eometion of a harelip or if the correo 
tion his not nsiiJled in good n i«il rontoiir 
there will occur a diformilj tint becomes 
worse and more solidl> fixexl willi llic growth 
of the face This dcformitv is perlnp-> worst 
when there Ins been nn tarlv foreeful do 
«.ure anel wiring of the spread niavillnt The 
'lirgical correction ntct ssilntes in exleU'ive 
proeedim with complete fnemg and rota 



tig “■'il — 1) ipnm lo rcpTwrnl llir of 

iVt** fMlr .W .^tr.Ww M* lAw r-wlvjA' r rMH 

eMcrllc; 

lion of the nostrils into iK)sili(m If there an 
not sufiicicnl or propcrlv placed teeth to 
maint »iu a normal profile of the soft i>.ar(« 
n dental prosthesK mav be necessary for a<l 
dftional support 

Repair of the Cleft Palate —Repair of n 
ikft palili IS performed bv the writers be 
fort the second vcir 1ml the time vanes 
imong other *urge-ons frtmi the fourlli monti 
l>\ tlio'-e who u«p a direct bone wiring pro 
cnlim up to tin fifth ;cir }>v Iho e who do 
not tJiink tint hiial sjjLTch Inbits are inflii 
inccel bv this delav l-ncton> in favor of the 
laU opemtioii arc a lowir morlalilv and 
pttnler case of oiMralinn The Ditffenbacli 
^\irren operation mav l»e taken as a stand 
ardprixeelun f J v 725) In the procedure 
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of Vcnu, Avhich lias nidc ncctplance, the defect of tlic pnlate requires ttide molulizi 
front part of the pahlc and the spice be- tion of the tissue and accurate suturing to 
tween the aheoh arc closed at the time of . insure success 



Fig 732 — w ant b Mwlifietl Mirault opf^rnl on point A i» Wftlnt bitoss the liase of itw* cotumella li i« 
at llie lower end of Die phillrum and C is half way bet«<«n 1 anl i) A is at the lunrlion of the inside ant 
outside of the ah AC an 1 OB' an the eijual distanrea of AC and CD with If on the sertisihon border HZ 
and HZ are innsions to pennit intrrlapping of the sermiEon liofder an t thereby present notrhmp A C ran 
l>e curseil if there is sery little tissue aeailable c The dotted fine shous the necessary iimleroiininp The tuture 
IS being po-sserl to engsge the muscle and ealabhsh the level of the floor of the nostril Tins pmcerture is some- 
what difficult to corn out hut there is ntinimam saenfee of tissue and there is less apt to be a notching of 
the lip and gcneml lack of tissue than with many other procedures 



ng 721 — Comptcle donlle cleft of Ip fuii |alale »ilh | rvmnxilla ant protabium eulirrJy out on the tip 
of tie tifHc Correction sliown after a one stage procedure remo'ing all sermilion from the proWnom ht a 
later dale tic columella can be adianced ui less it develops spontaneous!} In these cases tlic premaulh should 
Mtset be wvsed 

lUc lip operation and the «ofl pnlnlc Inter Speech framinr; for etert palirnt with 
The closure under the lip and throiigb the cleft pnlnte is csstiitnl To produce nonnw 
nhiolii'i IS done on the writers’ scrnicc at -piceh, the nasojtlnrtnx must l>c o** 

the lime of the closure of the pnhtc or at a except for a fciv sounds that arc iiormill' 
Inter dale if ncce«^ir.\ 1 he repair of a small direcleil through the no»c Tins closure 
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ml ot llie ansle ckvalof enters the pilaUne arlw ran be f j Denu lalion— of 

irking forward the nmcoper»osleu 1 »»t on— hns on of f Suturing— the mucopen 

r foulard ns the incisive roramen rJIobUj^ «l P-' ^ *evcra^ 
c cleft border b> paring « .“ me flaps are united s ith ^,lh the mucopenosteal flaps 

leal flaps The «** It W .t the rJw.oror a .lefiaenl blood supph 

rters of the raw upper surfaep o7nnion owing other to “ (Blair and Brown Surg, 

i o« .«) » -V *' • ”’" 

, s„l,.,= » l>r fotvord » IW 0.» • •'“2’’ " " ' 

,, pah, cw,th» mobile soft 

?2£H 

he aim of Ihe opcntioa should be P 
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lundcred b\ Ihe Iciknge of air iiilo Ibe nov 
It IS a great nd%'inlagt to phci the patanl 
tinder the dircetion of a speech Irniner hut 
if this IS not possible the mollier can Icnm 
the cssentnK and then train the patient at 
regular intervals 

Elongation of the Palate —In an tflorl 
lo afford better nasopharvngeal closure dur 
ing speaking several operators have de. 
'.tribcd mcthoels for elongating the palate 
Dorrances procedure which he calls the 
push back operation is best known It con 
sist» of making a delaved flap of the entire 
front part of the palate with sacrifice of the 
major palatine arteries at the first stage In 
I second operation the whole palate is rat td 


Some surgeons have carnctl out the pro 
ccelure in ca ts of complete cleft and have 
left a hole antcriorlv that has had lo be 
closed with a dental ohluritor In '•uilal It 
ca ts of complete deft the elongation can be 
carneel out nftcr the cleft has been do eel 
b\ splitting the palate in two care being 
taken to leave the na«al mtico a intact and 
then setting the palate hack wilhoiit leav 
mg an opening antcriorlv 

Pharvngoplasiv has been advocated 
mainlv bv \\ardhiU to con-tnet the naso 
pharvngca! opening bv making a transverse 
opening on the posterior pharvngta! wall 
ind then reefing toward the midhne the 
miiro a and superior eonslndor muscle 



Iig 7'*fl ~ t TJ f nl ote fwlalf’ 1 m brcn to n ll p lx>n» e n.i»ul mwcosa njxnwl ll e ma w 

palat I e ftrl« cs pfr«on«l an I Ihe sulurme slarte<l to cartj tl « palalp Tl e pilnie is hfl 1 

ll rr« lo file « itur« an ! tie fxjiawl Imne in fronl iv a?!on«l lo roicr otpt Heal ng is usuallj complelo in one 
nnnlh C Tie elonpatwl pcvlnte i» ’•’lit Ue prxtenor opetveil ipw nut! smaller lhaa il ononsIN 

(Iltt un) 


again pushed back toward the posterior 
plinrvngeal wall and anchored there and 
the cleft IS do>«l This procedure h ii'.ctl 
also when the palate is not cleft but <o short 
that deft palate speech results Porranct 
calls this condition congenita! insufllcicncv 
of the palate 

\nolhcr method of elongation i« shown in 
figure 730 in which a thrcct flap i» taken 
with the major palatine arteries prc«cr\id 
and the whole palate moved backward at 
till first operation IMien ik)-- ible the deft 

closed at the same limt so that onlv one 
operative proccvltirc is nccessirv 

Thc«t elongation operations arc mainlv 
ipplicable m casi> of jiartial chft in which 
llie l)on\ palate will be left in front to prc 
serve separation of the no«t ami moiitli 


Reconstruction of the Lips — TIicblool 
siippU through the coronarv ves eh maki* 
It possible to switch verrmhon Ijordcnal 
flap> from one hp to another in onlor to im 
prove tht proportional amounts after n 
moval or loss of skm from one hp If tb‘ 
defwl IS near tin angle a triangular j lece 
can lie swung directlv into place prt*s«rvmg 
the coronarv vi eds jn a mucous flap In 
such cases the pedicle of the flap "dl firm 
the iitw angle of the mouth The donor hp 
defect i« closetl hv pullmg the hp o\ er to the 
check with the making of nnv further ad 
justment neccssarv lo le«stn the dMtorlion 
altout the no e ami upper part of itw hp 
The corner of tlie mouth is put m Ih^ ^ 
ohtaiinble po ition but this mav le ini 
provial if necc's-irv hv suli equent open 
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tion of ^utogenotls fre«h cirtihgc is iisuill} 
cmplo\cd although fresh homognfls ind 
preserved liomografts may pro\e successful 
Hump Ao 5<> — An unsightl\ nose as a 
famih or racial characteristic often consti 
tutes sufficient uorrv to the patient to war 


shortening of the septum to reduce the 
length of the nose After rcinosal of the 
bonj hump it is ncces-sar^ to reduce the 
width of the upper part of the no<c bj 
moving m the nasal bones In proper hands 
the operation results in marked improae 



P's — a Compirte lo^ of tl c loner tip ikn<l ch d from pasl« treatment for I at sa I to I a c Iceti a 

cancer b resloral on Ih to We pe t cle «cnlp flap Tt e I n nos obta ne 1 b> lum nj: in tl e scar an<l ep tj 
turn e final rwull a water t pht mouth Tl c defect of U e scalp as eosered n ll n s n"le larsrc spl t pmfl 
If cle< r'al a \ erm I on bonier can be obta ned b turn ft" a muco s flap from tl c ns de of the upper 1 p 


rant correction The correct on in each case 
must bo planned according to the deformilv 
of the nose and the balance of the patient s 
features In almost e\erj instance all slruc 



Fc 730— Itesloraljon of n sa idle nose ^ th « ped ele 
flai from the arm for 1 n ng and costal cartlage for 
support 


tiircs of the external no^e are reduced m size 
or changed in shape Such a correction m 
\ol\es removal of the bonv and carlilagt 
nous hump shortening of the upper lateral 
cartilages rcclnction m size or change in 
«:hape of the lower lateral cartilages and 


ment m appearance and i« iisuill> \crv 
satisfactory 

Dcformiitcs EcsulUtt; jrem rracturci^ 
It IS possible that m most cases an appar 
entlv iincaplained severe nasal dcformitv is 
the result of an untreated fracture sustained 
earlv m childhood The mtchanism is proh 
abh a crushing in of the nasal bones and 
frontal processes with impingement on and 
perhaps fracture of the cartilaginous sep- 
tum If not corrected this dcformitv fre- 
quenth becomes worse with marked distor 
\ve>w vat tVia; wplviTO ■anvl vtawat.vnn sit tie 
nasal bones 

Total Iteconstrucfwn of the Sosc — The 
rasin causes of total loss or destruction of 
the nose in the writers senes have been 
cancer and its treatment «vphilis tubcrcii 
Josis automobile injuries bites from animab 
and humans fights paraffinomas burns and 
excessive irradiation There has been one 
undiagnosed case of necroiis and one ca«c 
of necrosis several vears after an implanta 
tion (bv another surgeon) of some metal for 
a depressed brulge 

The diagnosis in this group should involve 
a sludv of the surrounding field to deter 
mine for example whether or not anv fir 
ther disease or neve growth persists If the 
destruction has been due to a basal cell car 
cinoma extreme care should be taken and 
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if ncccs'iary, further treatment or destruc- 
tion employed In this region, basal cell 
grow Uis are noloriouslj apt to return. This 
IS also a field for the occurrence of inked 
tjpes of growths, the basal-squamous car- 
cinomas If the surgeon dunug a repair 
operation finds evidence of a recurrence 
deep m around the p.vnform fossae or down 
along the wall of the nose, the work must 
either be delayed or abandoned cntirclj and 
further steps taken for the coufrol of the 
growth. 

The plan of repair is always, if possible, 
to use a delated flap taken from the fore- 
head and to use skin surrounding the defect 
as the lining of the nose bj turning in snnil 
dclajcd flaps Flaps from the neck, chtst 
and arm are used only if necessarv 


ample, whether a pedicle flap or a free skin 
graft will suffice, and nbelhcr transplants of 
bone, cartilage or fascia may be necessary. 
This pha«e must be accurately fitted m 
with the availability of tissue for making 
the repair and further with the general phy s- 
ical condition of the patient for standing 
long operative procedures 

Bums of the face and neck can be re- 
paired in most instances with free, full 
thickness or thick split skm grafts, but pei! 
icle flaps are used by many operators (Fig. 
731) 

Ti/pes of Free Grafts — The OUicr 
Thteradi graft is very thm and includes the 
epidermis and nearly always some of the 
derma The statement found in most texts 
lli.al llic Tliiersch graft is cut above the 



Fig 731 — u Colupktc liiini of Oif front of tli« nwt wilfi 0|>eM Dite of Ifie fowr jaw «tue to Ific of scar 
Imiic b ni<lho<l of <lrM«ing free sbn crifls 1l*i» wis the first postoperative tfMssma the ouici.lc h.«v\ gnu»# 
fixation Ins Ivecii removcil ml the ‘ca sponjus h««1 for presNUre nro wn forminc a cast of the aren e full 
restornlion of the «kin from the chm to the eternal notch comphtc function end spontaneous mrrection of the 
open bite nfler refiase of the pull of the scor The dcformitv was eompJeteJf released first with Ihick-rplit irrafts 
8nrl Inter, to effect better smoothness a full thicUe«* cnfl was put m cnltreb arms* the nerh 


Congenital deformities occur in great 
variety — ^blockage of one or both no^lnls. 
half nose, double nose, split nostrils total 
ab'cnce of a nose and the deformities at- 
tendant on ocular by pertelorism 
The Repair of Deformities of the Face. 
—The multiplicity of deformities about the 
face and the rather complicated procedures 
of repair prevent any very complete discus 
Sion of each type in the present test The 
principles of repair, however, arc not diffi- 
cult and may bo considered briefly. A diag- 
nosis must be made of the condition Just os 
for any other surgical lesion. There is neces- 
sity for a careful study of the deformed or 
missing area in order to determine its extent 
accurately. Next, the possibilities of repair 
must be painstakingly considered, for cx- 


papillary layer is not correct, a graft of this 
thinness would be practically useless 

The fttU-iltickne^a qraft (W'olfT-Krause) 
includes the full thickness of the skin down 
to the subcutaneous tissue It can be cut 
accurately’ to pattern and. if «ucccssfiib 
gives the best repair of any type of free 
graft It must be applied without any at- 
tached fat and requires careful postopera- 
ike attention 

Between the thickness of the Ollier- 
Thiersch and the full-thickness graft, one 
may bo obtained that possesses nearly all 
the ease of apphcation of the Ollicr-Tliiersch 
graft and many of the virtues found in the 
fall-thickness graft Tins graft may be from 
one tliird to three fourths the thickness of 
the skin and might be called a thick Ollur- 
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Thicrscli graft. To dislinguish it from the Calihrateil Grafts — Rtccntlj the PadgeU 
true tJiin Tliitrsch graft. ho\\c\or. the dtnnatomc h.is become j)optiIar. This in 
'vrilcrs have called it a ihick-spUt graft. It slrument enablts a rtlativclv inexperienced 
can be cut rapidly in large pieces, and the surgeon to cut a split-tlilckness graft of 
area from vihich it is taken heals ptompUy faith uniform nature and thickness. U 



Hg T3i — Mflliod of rutting n Uiick*<ptil <lin gr*fl Tlie nnm cs.«enlial is a long \er> »harp Imfc, tlir skm 
i« liRtnlj an assistant lioUls firm Irat-tion on one amt ami the operator iiia traction afong aL«i I 

nf the Ijiife Here a auction retractor is ticing M<e<l which is a sacuum box ntliidicil to n suclmn mschinc 

without distortion The thickness and cut- aho taiuablc for ^e^no^ing such grafts from 
ttng of this graft are shoun in figures 73? donor sites unsnited to free-hand cutting, 
nnd 733 namtiy. chest wall, abdomen and back. Tin 

Deep defects of the face, espectalls those princijilcs imoUed in gelling a «urcessfiil 
tnsohlng tlu full thickness of llic check or “lake” or result from tlic graft <o ohLiiuttl 



b 


Pic “3-1— « niicVnc's of Itic u'lial Other TTiicfvh fralt It «x>ntaiii« a »mnl) nniount of itenna an'l 5* not 
ml thrmich the papillic, b. a lhirL-«plit graft, in thi* instance, about l«-o IhmU of the full t!iiftnc<r of 
the *kjn * 

lli()«e cxltndmg deep in the orbit, require arc not altered Tiie Cnll.-igirone knife has 
ptdicle flaps for adequate rep.air, ami in the been constructeil for the s.nine piirjHisc. 
case of full-thicknc«s loss of the check, the Deformities of the Jaus. — An open-hilr 
repair must of course he lined both inside deformitj mas result from the pull of scar 
and out. * «nrj:, ttwicc t id 
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ti s»ie in the neck nml if this is simply re- 
Joi<cd the occltision of the teeth mnj be 
':poiitniicoiisi% corriclcd (Fig 7*11) 

In inkjloMs of the temporonnnthbiiliT 
joint the jaw is pulled to the ank\los«l side 
and flatness results on the opposite "Jide 
x\f{er correction of the Tnk\lo«ts b\ resec 
tion the de\ lation remains nnd the facial 
contour maj be grcatlj improved bv im 
phnlinc \ piece of costal cartilage along the 
owlsjtle of tlio jaw on the flat side 
Los*! of substance of the jiw allows col 
lapse of the remaining fragments toward the 
muliine I or restoration there must be com 
plitc htahii" adequate soft tissues avaihblc 


ami phcing the free end of the cartilage 
high up m the region of the glenoid 
Relnision of the lower jaw can he sonit 
what corrected b% ostcolomj of tlie rimu? 
with n shifting forward of the loner on tin- 
upper fragment and mamtotiauce of firm 
fivation until union occurs The profile ciii 
be further improved bj implantation of 
cartilage over the chin 
Vrogiatlism or excessive prominence of 
the lower jaw is corrected bv removing a 
full thickness section from each side of the 
jaw and maintaining the fragments firmlj 
until there is solid union In the i pper javV 
It ma^ be nccc«‘:iry to extract teeth remove 



!• g -Si — a Fflcifll jHir 1 ss ll lit Up al Mnn U of on exjrwsonless fuce p He I lo one Je by lie 
■» -i -sntMw ’^\e Wm rt Vic WTsSa V Ux tv VU «!■*.•»?,•» i V -sC «. Vw \ W t tba 

porafvred « de hus liecti « pjiortcil n tl a lope oiv sir pv of fasea Ufa Ttere It <l 11 Iw ir. enoto nt « 
ptes o I ul ll ere IS gr at rcl «f from ll e sap">np t a ue 


to receive a bone graft adequate separation 
and preparation of the rimvniing fragments 
and adequ itc fixation of the jaw iisiiallv 
hv means of dental splints For restoration 
<f the dun nnd bodv the writers have usorJ 
the angle of the scapula but this is not 
recommended a free graft of I one from the 
rib ilium or tibia being preferable Occasion 
alK for small dtfccts a ptdiclc graft of a 
section of one of the fragments with the 
platvsma muscle left attached will suffice 
(Cole) 

lor complete loss on one side a section 
of the seventh nb with its attached tartilige 
can be used the bone being fastened to the 
frigment m front letting tlic co«lochondral 
junction snfilce for the angle of the jaw 


the prominent alveolus nnd substitute i 
dental prosthesis 

Foetd jarabfvt which is not amenable to 
nerve sulnri or annsloniosis can be greallv 
improved bv jniphiitntion of strips of fa cia 
lata which traverse the cheek from the Icm 
poral or parotid fascia to both lip the angle 
of the moutli and freqiicutlj around the 
lower orbital border and are thin looped 
back to the fascia and fastened with tnough 
tension to correct the distortion due to tin. 
pull on muscles from the opposite side A 
iiictiiod of fixation of fascial strips into the 
temporal muscle which is mnervated bj llit 
ffth nerve has been successful even to He 
IKniit of prodiinng some emotional cxprvs 
«ion 
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Defects of the Scalp. — Defects of the 
‘icalp can nearly alnavs he repaiml with 
free grafts, cither thick split or full thick- 
ness Free grafts will not grow on bare Iwne, 
even where there is fresh denudation of peri- 
oslcum, and if it is recognired llial the peri- 
osteum is stripped up, grafting sitotild t>c 
delajetl until granulations or scar epithe- 
lium covers this area If there has been a 
wide burn with loss of hair, it is best to re- 
surface the area early, bcca\i«c scar epithe- 
lial healing maj never prove satisfactory. 

Ijite distortion of the scalp, forehead, 
eyebrows and bds mav be correctwl by re- 


tliick-splil grafts. It will be found that the 
scalp will not shift unless taken up frtiin 
the periosteum, and ns free grafts will not 
grow on bare bone, it is iniporlnut not to 
strip up i>eriosteum accidentally when rais- 
ing the flap (Fig. 735). 

Attihton of the Scalp . — This not uncom- 
mon injurj results when the hair is caught 
in moving machinery. If the periosteum of 
the skull has been removed, then one must 
wait for granulations to develop before ap- 
plying a skin graft. If the periosteum is 
intact, the area may be covered vrith a skin 
graft immediately or later on the gr.siiuht- 



V“>r, "*V5— «. t(sV'wn>HTV»ViV VktV»v t>v» wu \V>r 

of the »kii!l are mis'infi o>cf ihe nrrn of Ihin scar in tlw ctrIct. /». repair eg^clc*! lj\ sMfling lartf** 
flips |o obtain a normil cirbrow Jncl nnil In rover ibr dura nith full lliirLnr-u srnip in>lra>) of ibc thin scar 
jtmft repair %si* twcvsiin oier Vlic vertes. v-kett tke flij* ’fterr oblaiimt Jn smlelnns larp: 

Mooiii benKirrbaer may ocrur, and Ite pmcclure sIiouM be eseruted nilli llie prealest care 


lease of the conlraeture. replacement of the 
lisstics, e-pecially the eyebrows, in their nor- 
mal fKjsilion and filling in the resultant de- 
fwl with a full-thickness or Ihick-splil skin 
graft. 

Wide loss of scalp tissue resulting from 
the u«e of flaps for repaii^ of the fare from 
the removal of moles and otlur growths 
may all be restored witli thick-split grafts. 

Bony defects are ii'tiallv a<socntetl with 
loss of scalp tl'suc, and many imsiglitly 
dtformitics can be improved b,\ the shifting 
of tissue to fill up an uneven contonr and 
by replacement of any open area* with 


tng wound In no rase has the rcpHevmcnl 
of the avuNctJ 8calp ns a free transplant been 
successful to the tmiiil of having the licslwl 
slefccl covered with hair. One instaiiee >' 
known in whieh the avulsetl tissue was 
thinned until it resembled a split-lhickni'ss 
skin graft and was ilu ri replaced; n pirlial 
“take" occurred, but there "as no growth 
of hair. 

ncconslructivc Surgery' of the Orhifal 
Region. — ^Thc satlskictory surgical eornc- 
tion of defects about the orbit may iirce«si- 
late some of the most c-omplcx and try* 
ing procedures The comiilicatcd amtomy 
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and physio!o}’y and the wide variety of le- 
sion's — congenita! and acquired — make care- 
ful planning and execution of the detads of 
reconstruction imperative; only the common 
t.n^es can be included licre. 

Ptosii — In the congenital type of ptosis 
there is lack of action of the levator palpc- 
brae mu«:cle«. ‘.o that the puptl is covered by 
Iht lul most of the time. The patient may 
not use the eye at all, but he can attain 


gtomas, neurofibromas, mixed tumors and 
dermoid cysts 

Epicantlnis is due to vertical shortness of 
the li«sues inside the inner canthus There 
« an apparent redundancy of tissue in the 
transverse direction, but in the surgical 
correction, too much tissue is never found 
The usual type is congenital and may be 
accompanied by ptosis, another congenital 
variety jccompaiiics total or partial absence 


1 
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Fig 73(5— CongemUt plosiv corri'ctcd n fnsridl f/utemns tJie Ureal phte (0 (be frontalii muscle 


some elevation by arching the eyebrovv with 
the frontalis inu«clcs, lie can also hold the 
head back so that the pupils may be di- 
rected downward, or a child may even use 
his finger to elevate the lid out of the Ime of 
vision. Various plans have been proposed 
for elevating the lid, but perhaps the most 
satisfactory is the use of a fresli aulogenoiis 
strip of fascia lata looped through from the 
frontalis to tlie tarsal plate to connect the 


of the nose. Traumatic epicanthus may re- 
sult from a dejircsscd fracture of the nasal 
bridge This type may be rtlieved by build- 
ing up the nasal bridge, but if there has 
been loss of tissue, frequently tlicre must be 
rcplflcenienl by citlier a free graft or a flap. 

The correction of the congenital type usu- 
ally depends on a c.arefu] flap operation in 
which one or two flaps arc taken from the 
transverse fullness and switched so as to 
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I'lK 737— Epicanlliiis correclwl b> a local flap opcraliow of spUlUni; tlie web in Uo nn<i reversing the two 
surfaces, imhtng them transverse inslcait of verliMil 


paralyzed lid directly vsith the active fore- 
head muscle. If there is thought to be 
enough levator action to raise the bd. the 
simplest procedure is to shorten tbi« muscle. 

Ptosis may al«o occur from trauma, and 
tlie correction may be extremely diflictiU if 
there is scar fixation of the lids or contrac- 
tion of the socket following loss of the globe. 
A tumor may encroach on the lid so that 
elevation is impossible; the most frequent 
ty’pes of these are hemangiomas, lympban- 


replcnish tlie vertical shortening. It has 
been claimed by others that correction of 
the natural epicanthus of Chinese has been 
s.aU«factoril\ accomplished by plication and 
removal of a crescent of tissue over the 
brnlge of the nose. 

Depression of the orbit from fracture, 
with or Without the lovs of the globe, forms 
a diflicuft type of facial lesion lo correct if 
displacement is great and fixation lias bci- 
coRic firm. 
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A licaw blow on the orbital border «su 
alh drive'? Iht rvf'onn down and back, and 
usuallv at least three fracttire> rt ult — at 
the zvgoimtic mnxiihrv stiliirc hm at the 
zvgonnlic frontal suture line and at the 
suture line between the J'vgonn and the 
/sgomaljc process of the tcm^voral bone 
The fracture ma\ even extend down around 
tlie wnlU of the antrum with marked com 
minulion 

^\hcn the orbital floor is deprcsseil the 
globe of course follows U and diplopia mas 
rtsuli This IS the most iniporl'int phvsio 
logic derangement tint occurs m thtse in 
jurus and an ifTort should alvvavs be made 
to correct it In n fresh injiirv the orbital 
floor ami bordir an earned bick into place 
b> introducing a sound mlo the nnlrmn 


result from evphililic (or other pathologic) 
destrticlion or from trauma Tlit dcforinitv 
cau ts eversion of llic hd and t\po un of 
the globe that cannot be ovcrconrc entinlv 
even bv forced mii c»hr action The mvn 
object of correction is the rcphccmciit of 
tissue so that the bd conjunctiva mav scUh 
bvek. down on the gloVw. and provide normal 
protection for it This is earned out bv 
coinpictc relaxation of the scar so that tU 
tarsal border frcelj covers the globe an I 
then bx covering the defect with tissue of 
suitable si?c and thickness The materni 
used m order of friquencv arc (1) free 
tliick split grifts applied over wax foriii\ 
(9) free full thickness grafts ('ll ptdiik 
flaps from the forthe id and (4) doubl 
pedicle flaps from the skin of the oppo 



through the luiccal fornix ami force fiillv 
elevating the border An iodoform pack is 
thin mlrodiiced cnrefullv to net ns a splint 
ami IS left in place for two weeks If there 
IS a normal antral opining into the no c 
till fistula into the antrum "ill close spoil 
taneouslv If fixation is allow cil to occur 
with marked depression the sight of lie eve 
max be uselc'.s (except for nvonoeular xision) 
because of dirnngtinenl of the extrinsic 
ocular mu«clts Along with this troiililc 
there i» markul facial deformitv that dc 
mamls eorriction If tin vision or the globe 
has been lost the corrietinu is cnlirclv one 
of rotorntion of the contour and the e'orrrcl 
height o? the orbit d floor for the proslhcMS 
I/vss of till siirfici skin of the li<h (ectro 
pion) u-'uallv n Mills from burns but max 


hd (lilt writers do not use full thicknes 
flips from cvehtU) 

Fvebrowa are praeticallv dwavs rephcei! 
with free full thickness grafts from tin 
scalp Onl> infrequent attempts arc made 
to rejlace evtlaslics 

Deformities of the Ears —Congenital 
absence of an car nssocialtd with failure of 
the dexelojumnl of the wlioli silc of the 
face ant! jaw is the worst deformitv of this 
region Thin mav be no external car canal 
and It Is perhaps lust not to invistigatr ihi 
rigion siirgicallv for fear of daiua^i to the 
sexenth mrve The external nstoration of 
ail tar absinl from thi« or nnv oUur raUM 
IS a liulious procnliire and Ihi final rc«ult 
at best i« otilv an oiilliuc Ilowtver m mm 
till alstrue of an ear i-* sucli a noticialle 


KEiniR or DEFECTS 01 FACE HAiNDS AAD FEET 


({cforiHtt^ that iid is iisuailj sought The 
rciair is accompIi«htd with flaps from the 
local region and the neck and with costal 
csrlilige 

The most common deformity of cars is 
cxccs«i\c prominenct and here again espe- 
cnlh in bo\s and men the correction mas 
Ic scri imporlanl more «o if it exists onlj 
on one cide The opcrilion consists of an 


IJOj 

REPAIR OF SURFACE DEFORMITIES OF 
THE 11 WDS AND FEET 

Burns nre responsible for a large and i erj 
important group of deformities of the hands 
As soon as thej art seen e\crj effort should 
be pul forth to present the deep infection 
tiat wjH «o rapidh fix tendons and joints 
and produce deformities that nia\ ncser be 
o\ tret roc lor deep lo scs the first treat 




I g 33— a X bum of Ue JanJ ciusni 1 » num^lc twelve dajs ofler llie aocifent b ntlcr two 

la^s of ?a! ne <oak5 s^j ne jell. Ijtss nff n 1 gcnilc del n lement c final ursull frora appl cat on of a s ngle 
ll pk-«i bl grsfl Tbe pal ent was »Wc lo woA after f e weeks 


tHiptieal excision of skin and cartilage from 
the posterior surface 

An annONing dcformit\ is the persistence 
of an open wound and hole following, a 
mastoid operation The correction can be 
made if there is complete healing bt filling 
the defect with a flap of scalp taken from 
the occipital region after the hair bearing 
skm has been removed and then covering 
it with a hairless skin flap from behind the 
<ar along the ctlge of the wound 


nienl should be active surgical drainage 
active movement should bo encouraged the 
fingers 'should be dressed separatelv and the 
whole hand kept m the position of fimclion 
The average burned area should be rcadv 
for grafting in three weeks if ttndons have 
not been exposed and frcqiicntlv the single 
application of a split graft mav be all that 
Is necessarv If there has been an extensive 
deep bum as soon as slougheil lendous hav e 
separated and the granulations nre clean it 
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is often advisable to "dress” the womul with notably advocated by KanavcI. Kocli and 
a Ihtck-sjdU graft, so that healing may Mason. 

stimulate ncti\ity and joint fixation may be X-rny Burns.— 'Iladiatinn bums arc 
limited, then later any necc'^ary thicker found most frequently in doctors and re> 
repair can be undertaken (Fjg. 739). spond best to nide excision ihrough the full 




Us J{n— Fitrrit>rh Iws'l s nn tmm of ll>r bami of a ptij^iruin TTif »rrond and Itnnl finprrt barr aT 
n-ady l>rrn rcntixrft Lrrauv of rarcinoma anit a*-l»Te sw»tl» « now pHwnl. t/, mull of jo’tui ampotalc'i 
rrnwval of all of Ihc dorsum of tlw foutih and fifth finc^ra ami applimtion of a thirfi flap Tlie outCw'i 
craft hishrr on thr dorsum i* a onr )rar oM tlurh sjJit craft put in ialrr, e, ten dav oW ipl t yraflj on iV 
posilr tiand of tl>o tame pftltml. J. aamr haM a* shown in r aflrr ot» yrar 


The rcliabililation of the patient's activ- 
ities should be «tnrte<l early, esen before 
surgical restoration is slarletl, if possible. 
Chihlren usually take care of their own 
problems, but guidance in phjsieal and oc- 
cupational therapj Is alwajs iMnrfictal. 
The use of splints may be rcquiretl. as 


thickness of the skin and repair nith thick- 
split grafts. This procedure eliminstcs riot 
onij the individual k«r3lo<is but al'O th« 
inlcrmesliiri' tlamagcd skin Small, isolatnj 
keralosjc spots are rcmovctl with the actual 
caulerj* or eK“Ctrie curr* nt. and sjioiilanrou* 
healing is awaited 
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Carcinomatous changes in the irraflinted 
tissues may further complicate the problem. 
The simple superficial epitheliomas will not, 
ns a rule, require excision deeper than the 
subcutaneous fascia, and the resultant de- 
fect cjm be inunodiately repaired. In dealing 
n ilh these, it is usually best to include >n the 
excision the whole area of damaged skin and 
immediately replace it with a pocket flap 
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can be carried out on the toes, but it is usu- 
ally not neccssarx to do so. 

Constricting Bands.— Constricting bands 
occur from small constrictions of the tip of 
a finger or toe up to very heavy complete 
circular indentations at the wrist or ankle 
or abo^e The cause is often said to be em- 
brjonic bands, and also it is thought tliat 
these nia\ cause intrauterine amputations, 



Fig 741 —a. Cong<'nitol wb fiiip?rs. b rorrecUon b« Umimg a square U shaped fl-ip from the 

dorsum bel«een the fingers into tlie proper fevel on the potnu^ aarfnee and graUiog the defects resulting from 
separating the fingers, c and rf, diagram of the flaps used An iii\«rt«!d T is opened on the palniar side and an 
in%crted square U on the dorsal side; Uic fingers are then entirely separated and the deferts co\cred with thick- 
split skin grafts Bolh sides of one finger are never operated on at one time, as recommended by Kanavel, be- 
cause of the chance of necrosis from loss of both artenea 


with a free skin graft, rather tlmn, as has 
been the more common custom, make a 
number of small local excisions {Fig 740). 

Web Fingers. — Web fingers are perhaps 
the most frequent congenital defonnity for 
which correction is sought. No actual cause 
is known, but it is thought that if the cor- 
rection is accoinplidied fairly early in life, 
the hand has the best chance to develop 
(Fig 741) , The same operative procedure 


but this theory has not had a final solution. 
The repair of thc<c defects is usually accom- 
plished by careful dissection of one half to 
three fourths of the complete circumference 
and then closing the fl.ips together by mak- 
ing appropriate incisions into them that will 
allow two or more small flaps to be brought 
across from one edge into the other. 

Deformity or loss of the pad of a finger 
tip usually results from the placing of an 


im 


PLASTIC SURGCIW 


incision through the pntl when a felon is 
drained and iin% bt so painful or annoiing 
that restorntion is rcquirctl If skm swifacc 
IS needed aho a pedicle flap can be taken 
from the thenar or hspothenar areas il the 
skin coaerinj, is satisfactory Koch has re 
ported good results in free fat transplanla 
lion Deformity of the cponachium also 
iisunlN results from linear incisions cm 
ploeed in draining a paronychia The cor 


ond and third mctacarpals to change the 
action of the second finger into that of llu 
thumb 

Dupu\ tren’s Contracture — Dupui tren s 
contracture is an idiopathic thscase of the 
palmar fascia m which shortening occurs 
beginning almost always on the ulnar stdi 
of the hand with resultant liexion deforniili 
of the fingers The inioUcmcnt may extend 
lip the fingers and ostr tic whole palm 



I j. — II \\uU on of t) t. I III osleomyd I » of ll e colcunem Tl e arc s frst clcai wl frc«l of v 
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rcction of these is not tcr> «alisfacton and 
care must be taken not to make the deform 
itv wor c 

Reconstruction of lingers — Rccon 
struction of a finger has been accomplished 
bt Irancfernng a toe but no tcr\ normal 
looking results I ate etcr been illustritcd A 
tliunib bas been built that has proved to be 
helpful in work b\ Irnnsfcmiv a pedicle 
flap ami putting a free bone graft into it 
anti al o bv sphumg down between the sec 


and cau«e the overlvmg skin to become 
nodular and attaclied Joints mav become 
second inlv deranged Of manv theories of 
Its cause probably the only one of impor 
Innl association is heredity There is usu 

nitv no pain but slowh progressive cripi Img 
of the hand The diagnosis is ustinllv ••imjile 
but mistakes have been made in diigno ing 
lilt condition ns a contracture of the ten 
dons Treatment is complete removal of tie 
palmar fa«cia and if ncce^sarv tt« pmlon ft 


REPAIR OF DLFLCIS OF FACE HANDS AND FEET 


ISOD 


lion onto the fingers hikI the npplicatton of 
full thicknt«« skin gnfl'« if t)os»rc rinnot 
he cisiK oblnuic'd «ilh the n\'iihUle <km 
Extreme can. mu«t be taken to prtxtnl jn 
jur\ to the nerves »n(l ^c‘5soU of the finders 
The papers of Kanavtl Ivoch and Mason 
nna be taken as standard rcferencts 
Restoration of the Skm of the Foot — 
Reslontioii of the skin of the foot max 
often he ptrformcd «ii(.ccssfu!!\ with free 
skin grafts and in ohi diformUies where 
there has been loss of skin it max t c a nee 
e sarx procedure as a prclimin ir\ to a lioni 
operation lii other instances the sequence 
of repur max bo rexerstd 
For the restoration of the pfantar surface 
a free skni graft xxdl not suffice oxer the 
innin litarinp points and it is neees-?arx to 


applx a pedicle flap — usuallx from the op 
posite tliigli This gMCs an amount of fat 
that is practioalU indispensalile but oxen 
xvith this flap m place it is necessarj to 
protect the area carefiilU xxith a soft sponge 
rubber pad this is due to the fact that tis 
sue Iranspfmted from one area to another 
does not take on the characteristics of the 
nexx area The sole of the foot is different at 
birth from tlic tissue of the thigh and e\en 
after the passage of xcara a thigh flap on 
the foot HiJl stilJ haxe llie coniistcnc\ of 
normal thigh tissue Transplants in otlur 
parts of the bodx al o preset xe their original 
ill tological characteristics 

ViLRArF Blxir 
CoLOMX James Bviioett Bkou x 
Loiiis T Byxns 
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DIAGNOSTIC AND THERAPEUTIC 
ROENTGENOLOGY IN SURGERY 

Tilt cmploMnenl of the x ra\ ns n ding 
nostic meins his become in essential part 
of the cxaminition of a lirpe proportion of 
siirgicil Itsioiis Few surpicnl intcrtenlions 
arc no\s elcclctl cscepl \n emergencies 
without first undtrtnkmg some form of 
roentgenologic slud\ of the pilicnl 

General Considerations — ^The roentgen 
images arc on!\ shndowpnpfis rccoitfing 
the \ arsing opacities through which the 
X ns pissc-* and then arc subject to the 
possvbibtn of numerous incorrect interprcti 
tions bcciuse of the fict tint lhc> arc 
shadows For successful interpretation it is 
ntccssir\ to become familiar with tbc roent 
gcnologic ispccts of normal structures to 
understand the ticlimc of roentgcnographic 
and fiuoroscopic stiiiN to refrain from nnk 
inp ft diagnosis until cserN thing possible in 
the wi\ of roentgen study lias been iccom 
plishcd to a\oul expressing anj opinion 
from films which are not salisficlorj md to 
recognize the hmilitions is well is the pos 
sibihtKS of rocntgcnographic inyestigitions 

UOFNTCEN FINDINGS IN BONE 
PITIIOLOCY 

Fnclure lines are chancten^ed bj 
slmrplj cut nnr^,ins ii<uillj with an irreg 
ulir course yyliicli pirticiilirly in the skull 
does not corrcsjMmd with Mscuhr mirkmgs 
Fpiphyscnl lines are often mistaken for frac 
turc Poriosteil prohfcntion along micros 
<eous membranes and along mtcrmu«culir 
septi must not be mistaken for true pen 
ostitis nor llic rouglicmng and slight pro 
lifinlion which occurs at the ittncliment 
of tendons Tlu-ri. is normally rougUenrog on 
tlic iiiftnor margins of the pubic bone ind 
on tbc 1 cbnl tiibero itx Calcirious depoi 
its occur oxtcnsiych m the body outside 
tbc bony structures ^lid concretions con 
taming litnc ire found m the yirioiis oigani 
t specially the bile pistiges urinary tract 
npiiciulix 111(1 sally iry ducts and in ccrtaiu 


cysts Cmccllous bones sometimes cxhil it 
small round ircis of condens ilion and 
transyerse lines along the mcdulliry ciml 
toward the ends of the long bones the result 
of disturbinccs of grow th 

The xanous anitomicil yirntion whah 
occur in bony structures must all be tiken 
into account Suture lines y iry greath and 
inomilous suture lines occisiomlly irt sctn 
The facnl sinuses ind the mnsloids \ary 
from compete absence to \cr\ groat size 
Fxlra ribs and ycrtcbral bodies or pirls of 
bodies mi> bo present or nbs ma> be ab 
sent or fused Vinous icccssory bonts an 
present m the cirpus and tirsus and tlitse 
are often divided or tripartite Out sees, 
cases of pirlnl or complete absence of long 
bones or supernumenry bones cspeciiUy 
cxln fingers or toes 

Fractures nnd Dislocations —A roent 
gcnographic study is mdispcnsibic in deter 
mining the presence and xancty of fnctiircs 
and the degree of scpiralion ili«plicomcnt« 
nnd complications ns yycll is the result of 
minipulttlion m adjusting the fngmonls A 
ncgatiye diagnosis of frnclure should nexer 
be midc from the fiuoroscopic study alone 
but lilt fluoroscopc mij be used to great 
idyinlagc in riducmg fnctiirej> nnd disloci 
lions Vhen fcisiblc films made m tivp 
positions ftt right angles are better than 
slcrcos(»pic films Some fncturcs cinnol bt 
Iiosilnely demonstnted b\ mtaiis of onh 
mrj X nx studx for instance certain frac- 
tures it the bisc of the skull but submeiifal 
xcrlcx projections sbould show them Diir 
log the course of treatment \ nx sludiis 
show the progress of repair md the proper 
miintcnance of position and approxunilion 
of frigniorits 

It was formerly thought tint thert xscrc 
ccrlim Jracturci in the shdl cspcciilh 
basihr fnclures which might escajic de 
lection on x rnj examination but the intro 
diiclton of the rolitiiig anode tul c hij.h 
milliamptnge Icchnic and the gcncml un 
proxcmcnl of diagnostic appiratiis have 
remoxid most of the difncuUics formerly 


IMO 
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considered uis\innounlnble If enough films 
prcfenbl^ stircoscopic arc jindt in mhoiis 
projoctiofis cspeciaJU llie siihmenlRl \trtcs 
projection it is doubtful if an\ skull frnc 
lure could escape dcloclton 

Tile rocnlgcn ra> slud\ of a fracture 
should determine the t\pe and definite loca 
lion of llic fraclurt the relation of the frag 
ments as to appoMlion scpirilion oier 
lapping angulation impaction etc 

ParlicuIarK in the skull difiicullies nia> 
lie cncounttred in differentiating fracture 
lines from suture hues diploclic \eins and 
blood aessel grooacs In fractures of the 
pcKis the sacrum should alnaas be care 
fulh studiofl for po->sible fracture The 
cptpliiscs of the pehis remain open some- 
times until the laicnla fifth \car Vascular 
channels m the iliuin otcisionaKv rc emblc 
a fracture Rib fractures mn\ be oacrlool td 
caen wlh the most satisfaclora technic un 
less multiple films arc exposed rraelurcs of 
the costal carldigt niu c«cipe detection 
unless the carliligc is calcified In cicrs 
injurj to the svrist or liaiul the c irpal Iwncs 
should bt carcfulK scrutinized lest carpal 
fractures be oaerlookcd In all injuries of 
the ankle the entire length of the fit ula 
should be explored lu tnuma of the knee 
it )s jDot possible immednleh to demon 
slratc injuries to cartilage such as dis 
located or fractured <cniilunar cartilage un 
less a small fragment of bone 1ms accom 
panicd the displaced cartilage but some 
months after the mjurx when calcification 
has occurred evidence of old damage to the 
lartilage ma\ be recognized In fractures of 
the hip joint the entire line of fracture is 
not alna>s demonstrable and unless several 
films are made the extent of the fracture 
nnv be overlooked In intracapsuhr frac- 
tures of the femoral neck the formation of 
Msible callus is “low or it max not appear 
at all A greeiistick fracture overlooked at 
the first exammation mnv become demon 
strablc later because of the formation of 
callus 

Interstitial emphvscma due to the dev el 
opment of ffas phlegmon is occasionalJv ob 
served Roentgen films furnish the earliest 
possible evidence of such a condition and it 
should be looked for in everv wound where 
gas infection i» a possibilitv Gaseous infil 
tration into the soft parts emphasizes the 


contours of muscular bundles X rav sliidj 
in gas gangrene permits determination of the 
depth and outer limits achieved hv the m 
fcclion with precision not possible bv cltni 
cal examination Putrid ab'tcosscs max be 
recognized sometimes V raj treatment is 
clcarlv indicated in cases of gas infection 

Careful starch should be made before as 
well ns after the reduction of a dislocation to 
avoid overlooking associated fractures Epi 
plivscal thslocations usuallv involve a frag 
ment of the contiguous shaft Separation of 
the tibial tubercle w ith thickening and irregu 
lantv of the epiphvseil lines (Osgood Schlat 
lers disease) is sometimes difficult to dif 
fcrcntiate from the normal tibia! tubercle 
which mav appear in two or three parts with 
more or hs^ ragged contours The «amc re- 
in irks applv to the epiphvsis of the os calcis 

Infections of Bone — Normal bones are 
characterized roentgcnographicallv by 
smooth regular outlines homogeneous cor 
tex and uniform consistency of the cancel 
lous structures although the cortical thick 
ness and the texture of the spongv bone maj 
varv considerablj m different person 

Pathologic lesions of bones ate manifested 
bv alterations m size outline and densitv 
It IS alwavs important to associate the dim 
cal histoTv with the roentgen findings In in 
Icrprcling the rocntgcnographic observations 
in bone one should note mvolvimcnt of the 
moduIJa or cortex associated disease m the 
soft parts whether the lesion l^ single or 
multiple XThether it invades the epiphvsis 
or the joint or is confined to the shaft 
whether it involves neighboring bone and 
whether it is destructive or productive or 
both 

Increase in the size of bones occurs m 
eases of ostcomvchlis tumors simple evst 
fibroev Stic disease Paget s disease and ssTih 
ills Reduction m the size of bone follows 
trophic disturbance paralvsis and disu«e 
from anv cause Periosteal deposits callus 
formation and bone tumors alter the outline 
of bones Porositv (or the iliminishct! den 
sitv) follows disuse infection or actual cle 
slruclion from tumor growth especiallv 
nidastntic malignant growths cvstie disease 
or anv one of a serits of ostcolvtic lesions 
under which mav be named bone c\ sis os.lc 
olvtic sarcoma Rrodies abscess giant cell 
tnmor chondroma metastatic disease nek 
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els fngilitas ossium multiple mjclomn 
osleoninlacn etc Among the osteoplastic 
bone lesions art evostoses osteogenic sar 
coma E«ings sarcoma Garrts oslriti:!> 
marble bones scur\j fibrosarcoma mvoMlts 
ossificans o«sif\ing perio>titis Qsttilis 
formans and hv^icrlropliic ostcoartlintix 0 » 
teomMlilis anti tuberculosis as well as s\pli 
ills and mjxosarcoma mas produce both 
oslcoU sis and osleoplasn as mas aUo mam 
nnr\ and prostatic carcinoma 
Osteomyelitis produces a certain amount 
of destruction of the medulla and torlex 
with an c\lcnsi\e periosteal reaction and 
resulting formation o! sequestra and irregu 
lar sclerosis of bone It rarcU extends be 
Nond the cpiplixseal line The procc-*s max 
exist tno wetks or more before anj change** 
arc rexealed m the roentgen aspect of the 
bone \ negatne diagno is of acute osico 
mxclitis or pcnoslilis should ncxer be gixcn 
on \ rax findings alone IMicn bone infee 
tion» liaxc become chronic ihcx aixxaxsgixe 
positixc rocnlgenographic signs 

Tubrrculons comnionlx attacks the cpiph 
xsos m xoungcr ]ier«ons anti is characterized 
as a slowlx progrts«ixe local dtstructixc 
process nilhout attempt at regeneration It 
IS rarclx found in the diaphxsis In the carlx 
^lagcs the onh finding max he an cfTusion 
into the nfTected joint but the neighboring 
lw)nc*» soon sfioxx rarefaction xwlh character 
islic blurring and loss of detail and later 
areas of elcstrxiclion In the xxrist and baml 
the rarefaction max be so «cx ere as to rcihicc 
the xlcnsxtx of the bones to that of sqU ti«, 
sue As the lesion progresses destniclioij of 
joint surfaces occurs mill resulting ankxlosis 
Tuberculosis sometimes occurs m multipli 
foci XX Inch later fuse as in the head of the 
humerus Spinal tuberculosis UMiallx inxoixcs 
the iiitcrxcrtebral disks xxitli destniciion of 
the contiguous jKirlion of the xcriebral 
bodiis causing collip e and kxphosis A fiisi 
form paraxcrlcbral «hadoxv due to the nb 
'Cess max be the first cxidtnce of spinal 
lubirctilosis 

iiypluhtic bone disease is a combined oslt 
oUtic nii<l osteoplastic process xxhich max 
affect am l>onc at anx age U<uillx it is 
noted as periostitis or as an irregular area 
of destruction Sxpliiliticp nostitis is usuallx 
eoiifinwl to the diaphxsis extending to the 
rjiiphx seal Imp at both cndi In the acute 


stage tlicre are multiple distinct laminae 
supenmpo cd on the old cortex xxitli an ir 
rcgul ir outline of the free margin In chronic 
sxplnlitic periostitis these laminae become 
compact and as dense as the normal cortex 
and the contours of the surface of the en 
largtd bone become smooth This incrt*a cil 
cortical thickness gixes tlic appearance of 
boxxing as m saber shin the cortical thick 
enmg occurs on the conx o\ suU xx hile in cases 
of rickets it appears on the coneaxe side 
Some forms of sxphilitic pcnoNtitis caux a 
lace xxork pattern xxilh strands oT calcifieil 
material running out at right angles to tin 
cortex resembling the sun rax hues of pen 
Osteal sarcoma Gummatous chaiigis caii't 
irregular areas of rartficlion This is cl ar 
actenstic in the skull xxhtre punched ntil 
anas max nix oixe both tables \neongemtal 
syphtbs ti juxlacp?pli>SLa! lesion occurriii> 
111 the shaft is the most common x rax find 
mg associated xxith the formation of nexx bone 
along the shaft Charcot joints arc cliarae 
tcrized bx nitra articular cfTiiMon cxlensixt. 
destruction of tlic articular ciuU of tin 1 onis 
ind a deposit of osseous debris m the dilated 
s>iioxia) sacs 

Chronic oslcomxclilis mu be simulated 
bx a number of diseases such as actinomg 
COSH Madura foot echinococcus Rud cocci I 
toidal dneasc Coccidiosis is most common 
in the bones of the extremitx and xificn it 
occurs mar a joint it resembles lubirciiloix 
Leprosy yaus and pfioapfioru* joisomng nil 
simulate osleomxililis m the roentgenogram 

Bone Tumors — lu eUdcceuUaUvu; benijn 
and malignant bone tumors it max be «ail 
that XX hen the contour of the shadow cast 
bx an o scoiu tumor is unbroken with fc'x 
exceptions the lesion is benign \ slid len 
break in the contour of the slndnxx of a bone 
speaks for malignancx \Micn iiixasion of 
siirroundiiig lis m. has taken plict lack of 
xlefinile demarcation of the inx ailing i>orlion 
of the tumor empliolicallx suggest** • malig 
nant lesion xxhcrcas if the mx adiiig portion 
continues its dcfiniti iltm ircntioii this cii 
capsulation iiidieatcs a benign le ion \gnin 
with fexx exceptions defects in ilal bone 
extn large ones if characlcrized bx smooth 
dcfinilelx oullimil margins iiuliralc a !»<*• 
nign lesion xxlicrcas the mnli^iiinf lesions 
are usinlK markwl bx iiulcfinile or irregular 
serrated bcirders 
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r\cn the nnlurc of bciujrn Ivimor*- mB> 
'omrlinu'? l>p rccOpni7i«l from Ihc rotnl 
ecRoprnplnr rJnni IcnsUc'- b\ taking mlo 
Rci-oiint l}ion‘;i«lflj)ri to t)it, rus ofTimJ Jn 
tlie innoiK tJ".U£'’. cnrhlapt }« pntUcilh 
mw'iblf fibrous tissues ca<t n ccrltm 
nmotmt of slintfoo hkI hone r'lO'cs fi <Ien«e 
jhulow ^fnfi\ tiiniofs (oii'i't of coiiihinn 
(»on« of thf't nm? tficir nattin inn' 

In. o'tinntetl nccorihnp to their rndtotrin*: 
Illccnt^ 

Giant cell lunior« Iwmp" tumors (sir 
coiin\ nmf tuMloum ore conspicuous txrep 
twus to llic pen(nf ruUs for tnnlipnnnl ami 
bcnipn lesions 

Gnnt fill tumor appears ns a sinji c»n 
trnl hsion near llu cpiplissis of a long horn 
tuuling to prow m all ilirLctious hut sonu 
turns showing the pmlcst prowllt nhmj. tin 
pith of hist resist nice the metlulhrs « mil 
llie ceirtical Ikuu hulpes hut rartK hr« iks 
and no invasion of soft tissue (*erurs s\tipl 
whrt H fnelun Ins occiirrcil flu hsion 
tnuscs widening of the bone prts«nlinp a 
Inhuhtwl oiillinf diMdiil h\ mans tralucu 
lilioijs nnd nnihJv nnadcs tJic rpiph\sis m 
contrast to oslioptint sircoiiui 

Vi^rloma a hiphh iiijlipniiit hsjon fol 
lows none of the alxiic rules The ‘haft of 
ribs anti Jong Ikiiics ims be etpimhti with 
out fl brtak in contournnd without unasjon 
of ruighborinp tissue There are inullipJt 
round oroml eJefeets the *ire of a petmil 
or harclfuit putichctl out in appearance 
haeiiip a pnaliicction for nh sttrnnm thor 
ncfc and hinihar «pifi« niul pelvic I ones 

F tang 8 iarcoma {ciulothcUal myeloma o/ 
hone) Is clnrnctcn/ee! Iiv n ehffiise enfiltn 
tion with re'suHiiip wielening atiel imreaseyl 
fltiisitv of the cortex und an dhfitical b\m 
fiielrKn! cx^nnsion of (he sliafl ne ir the nml 
elle of long bones New bone formation prt 
eloiniiiates pniug ri«e iisiialb lei parallel 
( onion skin ) but sometime!, rnhatinp 
'piciilts I^atcr both cortical anel niceliiHarv 
•Icatructive elmnges arc seen Invasion of the 
soft tissues bv (his neoplasm results in a 
sindow less tlcfinitelv eiicapsiilatcel thin 
tint cast bv most benign tumors and jtl not 
so promiscuouslv invasive as o teogenre <ar 
coma Kwuigs tumors usinllv respond read 
iK to radiofhernpj, though the ullmialc 
prognosis IS not so favorable 

Osiecigfmr iutuors muv be (a) benign 


such as osteochondroma and osteoma wjiith 
arise from iliccortcv bv a pedicle often pre 
stilting a ciuh/lower appearance never in 
vndmg or destrovnig bone enchotidroina 
usiialh multiple most frequenth found near 
the ends of the cpiplusts m the hands Ret 
and long bouts simulating giant cell tumor 
or fh) irialnjuant as in the various (vpcs, of 
«<f/co/eme srircomn suhpcnostcul ind mcdiil 
lire |>criostf il selcro mg tclangicetalie and 
the iinilifTercntialcd Ivpcs the litter being 
iiilirtlv oslcolvtic sliowingonlv lo s of sub 
stnnct iiuf no proliferation 

Uestniblmg in rocnlgenOprnphic clianc 
tiristics llic malignant lesions of bone mav 
be chrome scleroswg ostctti< llu non siip 
purnting osteonii/ehtis 0 / Cam traumatic 
ami other types of OKteoniyilita traumatic 
osteoma snLpcnosical hemotomti o«fei(i5 
fibrosa cystica ofteitir dcjormaiis t rostoses 
untl giiuralircd jnnt/iomntosis of bcmi 

O letjcliondnlis tlcforman& jiiveiuhs 
(Perthes tbsense) chronic slowR jirogros 
si\e Osteitis of the scniilunar bone (Kien 
bwk s dist ixe) Kohler s malacn of the tar 
sal scaphoitl bone in children (os navicuhrc 
pctlis retardnluni) and several other similar 
ehondra! lesions are demonsinble with 
roenlgui studic.* 

t/cirtstfihc rumor# — Carcinonn in hone 
IS alwavs metastatic and generallv imdUplt 
iiivohiiig an\ one or nil of the bones It is 
not often foHnd m the extremities liolow the 
kncis or till i))>ov\s Osteoelistic forms pre 
dominate prodiiring i moth eaten appear 
once due to irrtgnlar distniction of Jwine 
subslanet with no piriostcal rnction and 
no change m contour unless patliologic frac 
ture occurs In the osteoplastic form which 
IS iisiinllv seeomJnrv to proslnlic or mam 
man circinoma there is extensive produc- 
tion of dense bone with coar c mottling due 
to inlcmunglcd areas of rirefaetion and eon 
drns.ilion and sometimes with enlargement 
of the bones suggestive of osti itis deformans 
Metaslascs From hjipcmiplironn have a 
predileetion for bones Aliilignant disease of 
the teslielc and of the bladder nreU niclas 
lasizcs to bone \pprox)mntclv 0 per cent of 
utcniic and 3 per cent of ovarian malignant 
tumors cause skeletal melaslascs Bone met 
astascs arc encountered in ibout 1 per cent 
of the cases of malignant diseases of the < 
gcslue tube and in about 15 per ci 
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c'i«cs of malign'int disease of the lung 
Lamphosarcom-i ma\ metastasize to bone 
and osteogenic sarcoma maj present multi 
centric gro«tlis Patliologic fractures are 
often di'icosercd in nielaslalic bone lesions 

The Head and the Skull — the mjee 
tion of air into the spina! canal (cnccphal 
ograplij) and the injection of air into the 
acntricics through small trephine openings 
m the parietooccipital regions (aenlricu 
Iograph\) nen aid is rendered in the dem 
onslration of tntracramal tumors and post 
inllamniatora or post hemorrhagic etcatn 
ctal lesions which distort the aeiitriclcs or 
obliterate the subarachnoid spaces In the 
spinal canal the injection of air or opaque 
media permits the localization of sjannl cord 
tumors and other cau'^cs of compression of 
the cord A brain tumor sometimes causes 
cliangts m the skull winch are recognizable 
in simple films without the aid of \enlricu 
lographv or cnccp!nlograph\ Calcification 
in the mass itself is rare but it occurs just 
often enough to be tantalizing locilized 
erosions dilated \a«cular channeU m the in 
ncr table of the skull irregular osteoporosis 
when lesions are situated m or near the cal 
annum new bone formation in the dura and 
dis|ihccmcnt of a calcified pineal gland arc 
other signs seen in cases of brain tumors 
Growth in the ccrebellopontilc angle maj 
erode and push forward the posterior clinoi 
dal process 

Defonnila of the sella turcica is also seen 
in cases of generalized vicrease of intra 
-^iTcMurc awd latroscUar tumors Iw. 
acromcgali/ there is cnlargcnKUt of the 
sinuses elongation of the mandible a gen 
eral increase ui size of the bones of the hands 
and feet and co»r«cning of the tcalurc of 
sponga bone in general in addition to the 
lo( al dcslnictn t changes consisting of spheri 
cal enlargement and thinning of the sella 
sometimes with perforation of the floor and 
ntlercd contours of the posterior clinoid 
process 

Premature closure of the cranial sutures 
enrh m life causes the sinking picture of 
tower skull or turrtl head (oxi/cephalg) 
showing an abiiornialla high and liroad skull 
willi iiunurous crcsccnlic markings m the 
inner table corresponding to consolutional 
prt sure nlroph\ (mil ns lones digitorum) 

Ilijdroccphalus enlarges and thins the 


■vault of the skull evaggenles the con\olu 
tional impressions sometimes separates tl e 
sutures and flattens tlie «clla Vcntriculog 
raphv shows remarkable vcntneular dilala 
lion and reduction of the thickness of the 
cortev 

Rocntgenograpln of the ncces«on /muses 
constitutes a subject which cannot he dealt 
wnth in a paragraph In roentgenograms 
made for the sinuses one maj recognize 
thickening of the lining membranes bs a 
generalized uniform baziness tumors such 
as osteoma or polspoid growth malignant 
disease empiema and other le«ions 

Acute mastoiditis causes general lin?inc<s 
of the affected cells with blurring of their 
marginal contours More udsanced casts 
show destruction of cells and loss of detailed 
olltllne^ with an indefinite area of increased 
dcnsitv Comparison of the two sides is help 
ful anomalies are usinlh bdatcral Chronic 
cases show more or less absence of cells and 
a certain imouiit of sclerosis 
Denial film, studies supplemented when 
ncccssarv 1>\ cxtnonl roentgenograms of the 
lower jaw aid in the detection of dental foci 
of infection TIic following are the principal 
lesions shown m relation to the teeth apical 
pcnctmcDlitis gnmdoma apical chronic 
abscess willi scar born, walled off ibscC'S or 
erosion of the tip of the root root c\sl ostc- 
om>tlilis ntcrosis and sequestrum forma 
lion pathologic change in the pulp and pen 
o<Ionlal di ease 

Salnary calculi cist dense oval or rounded 
sba-dows uv Uve. ^vwsdvww of «aU\atv 
glands or their ducts Much technical m 
gcnuitj IS required to demonslrilc such cal 
cub Sialograph}/ bv the introduction of 
opaque oil tbrough a cannula into the duct 
of the affected saliiarv gland is often verj 
useful in diagnosis 

The joit is subject to the same diseases 
seen in bone elsewhere Special mention 
should be made of the following conditions 
a Root ci/sts appear as single or multiple 
rounded areas of rarefaction Thev are well 
demarcated enclose the roots of one or more 
teeth and show little or no trabeculalion 
b Dentigerous cysts arc similar but since 
Ihcv develop from a buried tooth germ thev 
usuallv contain teeth 
c An odontoma is seen as a dense mass 
of dental tissues attached to a tooth or com 
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of a conunct nn^s of «t\eral 

tcrlh 

<1 Anotlcjincnfirtonui forn\« a lirj,L MowU 
rnn'« oonlaminc ojiiltipJr siM'ill 
ct-iU «K«tti»irs rnhifi'tJ olnth ctp^mls 
{|\c nKwiKr pfocf'« 71ii^« Rrnttifi<i iJo not 
nclaHtftMZe Occn<ionnlI\ ifnrr a <o1m! 
farm of lbi« liitnor 

I.OCMI7VTION nr KllU K.N llOnil-S AM» 
izi i)i cTiov OF \ u \rmii s 

LocaIt/.i(ion of forelcn f>ozl}os umfer 

X nv cxaimintino In-t l>ccn brotiKhl lo a 
bi^b 4c{im of ptTficlion ttiroii^h Un im 

nifn*-* pncUci c'ltHtl «f\>rjn 4 \\orl»l Uar I 
\\)i<-n llir rorfj;.n l>inl\ n hrpL ciuovh lo 
Htn on tho nfJTJi ftiioro-ooinr 
lion mirkmc locafiyiii,? jioint* on tin *> 1.111 
«itii nu!r!it)tr mb Uu tno<l prompt 

an<! «ili'(aclor\ »(r\icc to tin "urf’con 
NumchinN locnliynlion imtlioiKnrt «1» •‘rilicrl 
in llir liii ralur* * bill ^ind lirri vmII not p r 
mil a <!' <ripti<m of tlioni hilm reronl» m 
two or morr ilimliniK «Ufto<fopit 
ntid ntm'^ inaile afltr tlic uitr<v{tirtioii of 
nmlU« min tlm ^^oft ti'Mici in tin. M<mit\ 
of Ibr foriiffii IitmU nml left m phci durmp 
Ibr ofHralion «<* mc!1 as iJiiniiB ll»‘ 

>linh m<-atn at tJioamimaiKl of « 
lio*pital Simpfi flitom«c<)pic imibml' of nc 
tiinto tocniinhon ofncli mn\ In. <tnplotc<l 
with am alnndartl t\|»r of flimro'COiK ln\c 
ltct.n dpscnhcil h\ Gillart and lIi.rlin«lciM * 
aj»] llif* ii]rt]jt>tl proMiJnJ wilh tht U S 
Arjji JLalijj wjjI iws hi'ca 5«1 Soilh l»» do 
f^ontnicr® 

(ffiliration of the fluoTO^enp^r tcrrfn dur- 
mt; extraction of opaque fort ton hoihc* is 
not ^ufTiciintlx npprctiatcd hs Am«ri<’nn 
'tirpcojiH tin. sounder mm s'ho 

did not Jm\c an np|)orliiml\ for «ar <crMco 
Out of fin operntmR «(tafT mii-.l H«c dark 
fflis»c*5 to protect Ins csts fmrti light or else 
the prclimmnrs ixpo'.uro of the Held must 
he oiitnimil with n rtd light lo prestrst the 
'Hrgesm's accommodalion Tin. operation 
mu«l be performed m the x rn> fluoro«copic 
room on Ihe slaiidird fliinro>!<DjMc table, or 
« iiorlnhle x ns appamlns (prtbnWj n 
shock-proof mstrumenl) «hoidd he taken lo 
the optrolmg room and the screm obsersa- 
lioiis unde In one of the doetors using n 
bonnet t\pe of flnoro'-cope 'I he x raj op- 
par Uiis in use should be tahbrated under 


the condilimis empiosed in the actual opera- 
lion ns to neturaUU measured target film 
diMnnee milhjunpcres soli ipe and Ihc out- 
piif III rotiilpcijs p«r mimilc and h\ itusns 
of «»i mtfpmlitip lime clock careful wntcli 
should lie mniiilainc<l so tliat no skin area 
ricriso more than 500 roeiilpens A foot 
switch slioiild hi iinjiloxcd and the current 
turnial on nnlv nfUr the siirpeon s cm s lui\c 
foni rd on the screm not a «aond of screen 
dliimmatmii slintdil be wasted The ojiciunp 
ill till ihiphracm -hoiihl be ns small as pns 
-ilile and «itlhcunlh lonp mslrunicuts used 
-o that the njKnlors fnigcrs art nc\cr ex 
1*0 cd SpiiialK diMsid forceps for the ex 
trnrfioii of forcipii bodu s ircaiadalde Rc- 
nioMiI of a fiireipri hods is often of minor 
ronM<picmi III the Ircalmml of war woumb 
I hr reduction of fractures under fluoro 
scopic control uivobis the principles just 
dc erdnd \o siirpi'on s)joij!d resort to llii 
oroscopn mnlrol of ridiietioii nnmpuhtion 
unless tl IS quite impossible to do without 
It otherwise III will sooner or lattr suffer 
danuite from npcnled exposures howexcr 
brief tlics mnj be When this aid is required 
the ob<(r\nlioiis should hi made ns brief ns 
j>o<«ible Hilda total skin dosape of iOOroml 
p<n< III an mdnidinl ease should not be ex 
cetdid without a time inters al of three 
wteks Hire ton the held of 'crien illumina- 
tmn diould be ns small as is compatible with 
cxpiabtious work Aii alummum filter of from 
0.5 lo ) mm IhickmsS is ivbsohitclx neces- 
viTj> for «afe fluorosco;3ic work 

TIIL THORAX 

Roentgen interpretation of mtrathoracic 
pathologic stales must depend funda- 
incntnlU on gross alterations of the normal 
shadows wlncli max be recogmred m the 
films Of screen image The large air content 
of the lungs enhances the visibdilv of the 
pathologic process 1 he screen studi is of 
more aaluc in the sliiiK of viscera m motion 
for noting <lc\iations of organs or accumula- 
liona of lluid on change of posture and in 
the various rcspirntorj phases and in the 
difTerenliation between transmitted and ex 
pnnsdi pulsation Iilms record finer details 
than can be rceogmzed fluoroscopicalh 

Tlic bones of the thorax are subject to the 
same disease^ as skeletal structures eNc- 
where Soft tissue emphvsemn may accom 



im 


HOENTGEKOLOGY 


pnn% Iht fncliire of a nb or other injuries 
iti wliicJj tliL Iun{t punctured 

The rriitral •jh'ulo;' of the chest luchulcs 
the pencarilmm anti its contents and the 
^rcat M««els tlic tlnroid if it extends into 
the thonx the llnnius when prc'cnl and 
tilt root of the lun^s \ii I'nhrjeJ ihymvs 
sonutinits rc't mbits a small heart capping 
lilt nornnl cirdiot asculir shadow sotne- 
tinies It pre-ents a rouphlt quadrangular 
shadow V rctroslcmaf extenaion o/ Ifie ihjf 
roi<l Is ii>inlh broad in its uppir portion 
narrowing to the point of disappearance o\cr 
the shadow of the great acs'tli it frequtiilU 
results in tracheal eoniprcsaion or deviation 
rnlnrgt incuts of the iracheohrottchial and 
other neighboring ghndi gcneralh duo to 
Hodgkins diseast lidwrcvdosis or witlasla 
MS from maligtuiit diMast ibcwhere in the 
l>odv prtHiil sharph dtfintd irregular or 
lobiilattil shadows often bilateral without 
intrinsic pulsation dlliough the larger 
massts transmit pulsations from the litart 
or nnrln Ilodghn t disenac is usuallv nccom 
panud bv plnndidir enlargements tl<ewUerc 
ilndintion thcrapv supplies a thcrnpciitic 
list sjnet under irradiation the glands rap 
ullv (limini li in «i?c or disappear / vmp/io 
garenmn tlo tiv resembles Hodgkins di case 
mcibastiml tumors show more 
imgiihniv of outline lending to invade 
the surrounding tissues rather than to dis 
place them Thi priseiiec or nh ence of pul 
satioii has not been of ninth help m making 
a iIifTertntnl dia„tin is Some nncurvsnis do 
not pul ate iraiismilted luid expansile pul- 
sations art not ia«i!v difftrtntiatcd 

The various tahulnr le^tona of the heart, 
vvhtiv tlitv Imvt altcrul the sire of Hit car 
di ic cliamla rs show more or loss clinractcr 
istic \ rnv tviditice whirh rnnlrdmlis to the 
nctiiritv of tiu clinical diagnosis CanUac 
onrur^'mj occur occasioiiallv usuiUv in Hit 
VI utricular rtgioii as a scqiitl of comnarv 
infnrrts ami sliould bt ricogmzed CaleiH 
rations of tin t tnli it vnlvts art mort t isih 
di ettvond oil tin screen than tlitv art on 
roeut-.inogrim 

Si/p/i/it affects i‘speeiallv tht root of Iht 
aorta lie months of the tnronarv artirics 
and tin aortic cusps Hu aortic shadow 
bulgis ninrkcillv to tlie right pul atis prom 
iiunllv nml is dtfinililv incria'cd m di 
armttr 


In artenosclcTosis the heart maj show no 
change or mav be cniargial to the left and 
the aortic shadow is inert isul toward thi 
Itfl witli marktd prommeiict of the aortic 
knoll sointlimes showing dtn c caltarcoii* 
plaques Iht roentgen findings art often 
conipliettid bv broktn compensation with 
rcsnitiiig piilmonarv circulalorv sla«is and 
evidence of small fluid iccinmilntions m one 
or both costophrtniL atiglts 

In pericnrc/iflf effusion the heart shadow is 
triangular with tht apex pointing toward 
the region of the grcit vessels giving i 
water holllc shape to the heart shadow 
tsptcnllv wJicn the piticnt is in an upright 
position Cardiac pulsation is grcnllv dimin 
ished or ib«ctit when it is distinguish tl h 
tht unpuUc IS more or less generd over the 
entire left bonier without distinction be 
Ittccn Iht atintuHr and ventricular pul a 
lion Amounts of ptntardiil effiisjon cvui 
up to 2no tc mav escape observation The 
difTtrcnlial ihagno'.is between uareliac ddi 
lation and pcrienrdiil elTusion depends 
chicflv on the presenee or absence of the 
altered shape of tlic Iieart shadow when the 
patient s position is changed 

Aneurysms of the ascending aorta show 
hiiigmg of lilt aortic shadow to the right 
those of the arch appear higher up and to 
the left and those of tht descending imrtion 
to the left more or less superimposed on the 
cardiac shadow The position of the anourvs 
mal sac is of Ihcgrcaltsl importance DifTii i 
dilatations of the aorta art nnciirvsmal m 
character but mvoht tlic tnlirc Ihorncit 
aorta Torino its of Ihi aorta mav suniihte 
diffuse fliintation or inturvsm The pan 
vertebral fusiform shadow due to the ahset s 
of Pott s ilisnsc should not beconfiistd with 
antiin sm 

yfediaxtinal jlnirisy or abKCis is hc<t di« 
lint,uishid bv lateral studv ciflhechcst Die 
shape of the shnelow does not change with 
respiration or with the {losition of tlie pa 
livnt indml the movement-* of the tliaph 
ragm arc limited or paradoxical 

Weniin of the tlinjhrnjm shows roenl 
Muologicillv as a evst like mass alxivc tie 
diaphragm u ualh the left e-ontnining m*' 
or fluid or both flic nature of the h'lon is 
sluelieal bv an ojiaquc me d and at turns I ' 
nil opaque critma llv using cverv device <f 
fluoro'Ctjpv 111 various positions and at van 
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ou« niigic*: It «ill he {io«tb!c. to difTcrcnli'ile 
n licriuft through the c^opli igcal hiatus from 
a Jicrmn through nn nrquirrd or tongcnitil 
fxnt m the ilnphngiu niul to iktfrmine the 
niHiroKmnte siirL nnd po«ilioii of tin ixnl 
as wtU ns to rtcoginzc e\tntrnliou of the 
<!n(>hrapm 

Suhjilirrinc shows eUsnliou nnii 

limit ition of moarimnl of tin. tlnjihrngm on 
the nlTirUsl side nnil Inlir st.condir\ siipr-i 
phrenic pnlrtioinrs nriel pUiinl msohcmciit 
111 iKrhips I third of Uu casis the n! «coss 
n\il\ contninspas whuli ciuiscn n flm 1 lc\il 
to form thil cnii h< ikltrmMud hi i stinli 
mntk in (In erect or hterni |in ition \ sub 
phrenic nhsetss ina\ be fimulnttd h\ <tn ip 
siihtid fluid just nboip tht ilnpliri^m n»d 
In nil nh ci«> of the liicr or n siilihcpalic or 
jcrinephritic nb cess 

/’ufmoKiri/ tii/)crcti/o*M is rarcU present 
nilhoiU sufhoicrit pro«« clnnge lu the tisiucs 
to produce «liulon« on (lu rooulgtini^rntus 
Ihb IS more Inu of nduUs while for infants 
pcnhroiKlinl liiborculosis iiin\ iiilmli es 
cape roirifgttiofogic efctection Themterpre 
tntion shoiihl be con-erintiic uii<{<ml»tetllj 
m main ca«es nn nicorrtcl dngnosis of pul 
niomri luherenlosis has been nuidt lieiause 
too much pnlholoRic eiicKiice was rend into 
t ra\ films of the clusl An\ operation on 
the chest looking to the cure of pidmomn 
litbereiilosi- shoidel he rigidli controlled nl 
iiitemU bs r rai obseriations 

f*o*/oy rrafiie pidnionein/ covij>!tcaUons 
•*)joidd be more friepienlJi evmlroJJeel bi bid 
side t me studies /otar p«eK»/or is char 
nelcnml bi ctcnrlj elifined arci> of homo 
Rcneous increased deu«ilN which pirlialK or 
complelilj^ occiipi tin position of pulme>- 
imn lobes 7 here is at first a slight led hkt 
shadow in the ciiitra! lung ficlel associated 
with an necinliialcd penbronthial marking 
fill \ciljng increases in dcnsili as the exu 
ehtiie procc-s ithnnces As resolution lakes 
place, there, riniaiiis a distinct inollhng 
which gi\cs place to Ihickoiied broiiehial 
markings or large glands Pneumonic shad 
ows are h«s eknse than the shadow of the 
fluid fluid m fair amount displaces the heart 
md other modmstmal structures to the op 
jio&iie side whereas lobar pneumonia causes 
no displaciment Rtspiratorj motion and 
diaphragmatic evctiraion arc reeJuered lo lobar 
pneumonia 


In broncho^ncumoma the relation of the 
single or multiple slntlows of mcioascd ekn 
sill lo On larger bronrhi is tasih recog 
ntred Ihei rireK reach the pleura and 
ihcv tomplcleli obhleritethe lung markings 
onl> rnriK Tlure js rnrclj any mlerftnnce 
with the tvetirsron of the diaphragm Pul 
monara circulatorj stasis moj simulate 
bronc lopneumonia An atjpical broncho 
piHiinionn not due to a piHiimococciis and 
iisudk without Iciikoci tosts has been gen 
eralli ncciptid ns tiriis jmmmoiiia 

Injtrcls oj the hin(j show sh irplj defined 
are IS of mm ised /lerisiti single or multiple 
without displacement of mediastinal slriic 
lures or interference with the diajdirigm 
Ihci lire iisunllj triangular in shape with 
the apex of the triangle pointing toward the 
tool of the Iiing 

l*uln»ottanj abscess ustmlly follows an 
iciile mfeclion aspintion of infected ma 
lirial (os> at operation) or the inhalation of 
foreign IkkIics I mig abscesses are usiialK 
single occurring more often at the bases 
tspttinllj the right and gnmg rise lo ir 
regular slmdow areas which are denser at 
the center and fuk out into the normal lung 
tissue Cn\il\ formation supericncs ns lu 
erosis occurs m tie center of tin. dtnsiti 
Ulien air prisent in the caiili the fluid 
assumes a Iciel which shifts according lo 
thi jKisilion pf the patient The associated 
bronchi d markings are coarser than norma! 
and the roots of the lungs are usuallj cn 
larged Information should be sought con 
rt riling the prcsincc or absence of nn ad 
liirent pleura and the distance from the 
ab«ccss to the nearest point of extern d ap 
proacti Tuberculous caiities arc usiialh 
imply while ordinary abscess caiities usu 
alJj conlam some fluid Confusing lesions are 
lho>c of tuberculosis bronchopneiinionia 
ind bronchiectasis Multiple abscess maj 
simulate metastatic m dignant disease or 
brontliopueumonia 

PiciiTfit cTudaics collect m the most de 
pendent part of the thorax causing a lerj 
dense '•hallow winch obscures the ribs and 
the dnplngm In simple Indrotliorax the 
upper border of the shadow curves upward 
towani the chest wall m the axiilnn Imc in 
liidropneumothorax there is a fluid level 
which clianges according to the position of 
the patient )Micn the effusion is extensile 
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dispHcemtnt of the mednstinnl slr^icturcs 
occurs low ml the opposite side 'ind there 
IS cMdence of compression of llio Junij Fluid 
which develops in bedridden pntienls some- 
times becomes cncapsiiKlcd nnd products n 
slnrpl^ defined shadow aloiif, the axilhrj 
I order Collections of mterlob ir jileurnl fluid 
nnj become encnpsul'itcil showing bclteron 
lateral linn on iiosleroaiilerior projection 
In cases of unencapsulaled pleural tlliision 
without pneumothorax the shape of the 
shadow changes onlv sluggishh as the posi 
tion of the patient is altered Lneapsiilaled 
tlmd should be carcfullj localized so as to 
facilitate accurate surgical approach The 
dcnsitv of the shadow of pleural effusions is 
the same whether due to pus serum or 
blood Simple serous pleural effusions are 
rartlv encapsulated encapsulation suggests 
empj cma 

Pneumothorax with the lung partnllv 
collapsed and the pleural cavitv containing 
air ma> occur spontaneousU with htllc or 
no cvidtncc of pulmonarv disease The lung 
m irkings are absent m the pleura outside 
the contracted lung If no pleural adhesions 
arc present the lung appears as a lobiitated 
central mass but when adhesions have 
formcil the collapse is incomplete This is 
true both in spontaneous and m artificial 
pneumothorax 

ricurfll cafct/icodona cause ragged dense 
fiat or linear shadows corresponding to 
pleura! sites 

Cronc/iiecfasis is charactented h\ exten 
sue thichening ol the lung markings usu 
nllj along the larger descending branches of 
the bronchial tree with enlarged root glands 
and diffuse clouding m the lower portions of 
the lungs sometimes showing multiple small 
fluid leveU corrcsjKinding to the various 
bronthicclatic cavities Emphjscma maj be 
an associated finding The introduction of 
lodizcvl oil into the bronchi rev eals the exact 
location and size of the bronchiectatic cav 
itics 

Foreign bodies cause a surrounding area 
of increased dcnsitv as a result of localized 
pneumonia the formation of an ab'ccss or 
the collapse of one or mote lobes because of 
bronchostenosis Sometimes the foreign hodj 
nets ns n ball valve permitting atr to pass 
into but not out of one or mori lobes 
Opaque foreign bodies nre casilj visualized 


and localized but the presence of a non 
opaque foreign bodv must be dcducid from 
the fact that air can enter fretiv hnl its ex 
pulsion mav be obstniclcd During cxpira 
tion the involved lobe shows cmphvscma 
vvith incrciscd transluccncv to thcrav« the 
diaphragm on the afftclwl side is depriiscd 
and flatlcncil and the heart mav be displaced 
lowanl the opposite side hen the bronchus 
IS complcteh obstructed the air in ll at por 
lion of the lung is soon absorbed and nlclcc 
lasts occurs resulting in deiisitj of the in 
solved lobe retraction of the thoracic cage 
narrowing of the intercostal spices elevi 
lion of the diaphrapm and retraction of Die 
mc<lmslinal contents toward the involved 
side Such a condition of atelectasis mvolv 
mg all or part of a lung maj occur during 
or after operation following the aspiration 
of a clot of mucus or other similar material 
If the foreign bodv persists or if it consi Is 
of infected material infinmmatorv changes 
take place which resemble btonchopneu 
monia consolidation local dcgencrotion and 
abscess mav follow The roajorit;^ of aspi 
rated foreign bodies occupj the right bron 
chus unless thee arc too large in which ease 
Ihej lodge in the trachea A foreign bodj 
ma> lodge m one of the bronchi of the upper 
lobe if inhaled while the patient is horizon 
lal riuoroscopv especiallv biplane mav aid 
matcrialK in the bronchoscopic procedures 
for removal of foreign bodies 
Pleural viaUgnant disease is not casilv 
diagnoscvl from the x ra> fimbngs alone It 
maj be masked bv the accompanving e!5n 
Sion In suspcctctl cases withdrawal of the 
fluid should be followed immcdialclj h> 
roentgen studj nt which a diffuse thicken 
mg mav be the oiilj x raj evidence 
Pnmari/ jmfnionari; ma/ignant disease is 
usiiallv unilateral The nodular tv pe prc'cnts 
penlular dense rounded masses sometimes 
with till formation of an irregular cavitv 
The infiltrated tjpc follows the larger 
branehts of the lung tree sooner or later ad 
vancing mlo the patenchvmal tissue Far 
lial collapse mav take place with the usual 
nccompaniiiicnts of atelectasis pleural cffii 
Sion IS seen earK Pulmonars mabgnatil tlis 
case cspecmllv when pnmarv is altogether 
too often unsuspccleii and overlooked 
ilfelasfalic ano/igmint disease is seen most 
commonij ns multiple usunllv rotindeil 
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^Inrply defined densities of ^ amble size 
«cnUcrcd tliroucbouL both Imigs Somelinics 
piilmonarj metastatic mab^'innt disease 
nusca a fine mottling diffuse tliroughoul 
both lungs «bicli is larger more dcnM, and 
mote sharpU defined than in milmry tuber 
tulo^is Another tape of metastasis begins 
m the bronchi willt the development of large 
masses at the roots of the limgs and vpith 
efinsion at one or both bases 
Hydatid cysia of the lung occur most 
often in the bases iisiialli a unilateral single 
lesion but sometimes bilateral and multiple 
There is often a shell of calcareous material 
surrounding the cast If rupture has oc 
curred inflammatori reactions follow re 
scmbling lung abscess 

THE DIGESTIVE ORGANS 
Manv gaslromtcstinal surgical lesions arc 
Tocntgcnologicallj recOpiimble because of 
some alteration of the normal morphology 
or function It is therefore a prime ts«cntnl 
that the roentgenologist should be Ihor 
oughly familiar aaith the fluoro«copic and 
roentgtnognphic anatomical and physiologic 
aspects of the normal digestiae trict a 
knowledge aaliicli can be gained onl\ by 
ibundanl experience Naturally the lumen 
of the digesliac tract must be visualized 
cither oralla or reolally by the adininistra 
tion of «omc contrast substance usiiallv 
barium sulfate sometimes supplcinentcd by 
air inflation 

ait oioid fac of greater or lesser size iiau 
alK located to the left and posteriorlv in 
the upper esophagus thougii cpiphrenic di 
atrticula do occur The opaque medium 
insscs rcadih donu the pnclicalU unob 
driicted tsopha{,us alongside the dia erlicular 
>ac Regurgitation and aspiration of the 
■nrnim may occur aaith a isuali^ation of the 
•ironchial tree A conyemially short esopha 
7m nith a portion of the stomach aboae the 
hnphragm mav be confused aaith hermn of 
ihe stomach through the ecophngeal hiatus 
ar a supraphrcnic diaerliculum 
Faophngeal carcinoma is characterized by 
;orluous or irregular contours of the stenosed 
umen with some dilatation abo> e tin. steno 
us nsinllv less marked than m ca<ies of be 
iign obstruction iVnfipcnstalsts is often seen 
n cases of obstruction A rough or indented 


filling defect of the esophageal lumen pro 
portionate to the size of the groavlh maa bt 
demonstrated especially with the patient m 
the horizontal position 

Cardtoapasm is marked by signs of ob 
struction near the cardia the smooth sim 
metrical termination of the loarer end of the 
dilated e«ophagcal shadow «howmg a blunt 
or regularly conical contour as contrasted 
aaith the usual denlated aspect seen in car 
cinoma The dilatation la often extreme and 
the contours of the upper part of tlie e«opha 
gus are marked bv contraction avaves often 
with anlipenstal'is or spa«raodic constric 
tions 

Spasm maa occur anywhere in the esoph 
agus as a reflev result of early carcinoma be 
cause of gastric irritations or because of the 
presence of foreign bodies Non opaque for 
tign bodies ma\ be recognized sometimes by 
fluoroscopic search for a point of temporary 
or lasting obstruction of barium 

Aside from the taidence of obstruction 
cicntnciof stenoses foUoaamg healed simple 
syphihlic or tuberculous ulcer trauma oi 
from saaalJovamg caustic liquids do not give 
cspccnlla characteristic \ rav finding the 
difTercnlial diagnosis must depend on the 
history There is usmilK a rounded sym 
metrical smooth termination to the dilated 
esophageal sbadoaa a thin slreim of opaque 
material trickling through the stenosis 

Esophageal lanccs are 'sometimes shown 
by using i barium 'sulfatc-glaccrm mixture 

•VC. c.tviciiu.s. sAlaUcia ot tUoicuiaj. diQvulc 
(umbra thor) 

Stomach — Organic intragastnc Icaions 
arc belrivcd by a derangement of the nor 
mat sammetry of the gastric rugae by 
chaAges in size inobiiita motilita stcretion 
or peristalsis and b\ persistent deformity of 
the luminal contour but such deformities 
as ncH as alterations of motdili tone and 
peristalsis ire 'jomctimes malerialli confused 
b\ spism Indeed spasm is cliiefiy account 
able for some of the characteristic changes 
in form such as the spastic hourglass stem 
ach in a ca«e of ulcer and mucli of the do 
forinita of tfit dtiodemi bulb m a case of 
duodenal ulcer Spastic indentation of the 
greater cur^ature at the lesions Icxtl dif 
fu e spastic distortion or reflex pxloric spasm 
max occur m gastric ulcer When reflex 
spasm IS suspected an aiilispasinodtc should 
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bt ndtmnislercd to full |)h\sjologic effect 
Spi*!!! of «ort will di's'jppoir under the 
inniicncc of a genera! mesthc^ja 
DisUiicl roinlgcnologic signs arc present 
in 03 per cent of the ca'cs of gastne eancera 
mill ineliidi filliii^ defects iorrisponding more 
or less to llie size ami shape of the tumor, 
alUr\tio»s of pjlonc function usudlv v.ilh 
gaping of the opening bill somelimca with 
obslriietion when the le«ion is near the i>\ 
loriis ntisince of ptrisldsis in the aria of 
tfu growth with weak or exaggerated pens 
tal Is and at times anlipcrislalsis or irrcgii 
lar peristalsis depending on the nearness of 
the lesion to the. p\loriis rapid and carlj 
emptying m non-obstructi'C ca<is aiiel natti 
rails a elela\ in cases with obslniclion les 
seiuil flcMluhtj and mobihts of the gastric 
wall aiiel otiicr less important signs The 
t\pc of malignant growth colloid fungous 
or scirrhous is somelimts indicated b\ the 
character of the filling defect ‘Nfosl ‘ leather 
boltk stomachs are due to the diffuse in 
fdtritnc scirrhous t\pe of carcinoma The 
upcrabilitj of a gastric carcinoma nm\ often 
be cstimalcd with great accuracy from the 
roentgen examination 
In ejostnc 8i;p/idis the roentgen findings 
are usualK not chamctcristic and pathog 
iioniomc but taken together with the other 
hlKirnlora and cluneal ciidcnce thca should 
lead to a Iiioh percentage of correct diag 
no cs a gastric filling defect usually with 
out a palpable nia<s an irrtgular contcniric 
ronlr iclion producing an hourglass stomach 
and a di rrepanci Yietwccn "l^ic C’rlen'l ol V^ic 
organic gastric ineohement and the Instore 
and rehltieh good general conehtton of the 
patient 

Olhrr bcni jn iuinor producing lesions of 
tlie stomach including ni'omas fil roiiias 
often iKilepoid an<I nd» iionns and oceasion 
till biKunas cause filling defects which sim- 
ulate carcinoma hut lack the dentnted con- 
tours Tuterrulosis of the stomach is xerj 
rare a« art angioma dermoid ce st and gen- 
erahml ga«tnc pohjH) i« 

Of ijaxlne ulct rs tin per cent should be 
ih moii'lriblt at roentKen examination It 
nia\ be im|x) sil.le to dtiuoiistrate «im}»Ic 
nlctrs since thee are small shallow and 
often shl like minute ulcer ilions c*peciaUe 
whin not accompamcel bi indirect signs, 
such ns sjuetic iiici«ures or retention Pene- 


trating ulcers sliow a crater extending out 
from the gastric lumen sometimes causing 
the formation of dn trlicula or acccssore 
pockets whith in the erect ixisilion maj «how 
an flir bubble and liourglass formation In 
direct signs include \anous spastic manifcs 
latioiis such as the incisure hourglass spas 
tic stomach or dilTuse gaslrospasm al-o di 
minishcd tonus dchscdcinplemg wcakiiual 
peri laUis and a point of tcndemcs-» com 
s|H>nding to the site of the ulcer unless the 
ulcer occurs in the pvloric zone m which 
ceeiit the stniplonis will rc«emble Iho e of 
duodenal ulcer An hourglass stomach i 
sometimes simulated b\ a ‘ cascade stom itli 

Various foreign bodies maa be found in 
the stomach the most interesting being the 
non opaque hair balls and plnlobezoar 
Dncrticular sacs arc occasionallv found in 
the stomach usuallv near the cardia where 
thca maj be mistaken for ulcers Diaphrag 
■malic liernin IS h\rh common either througli 
the esophageal orifice (hiatus hernia) or 
through an actual rent in the diaphragm 
In congenital pi/lone stenosis roentgen slmh 
maj demonstrate the degree of paloric pa 
tcnca the time meded for gastric evocua 
lion and the presence or ab'«encc of dilata 
tion and sltould aid m differentiation from 
pxlorosjiasm 

folloiiuHj operofion roentgen sludj is m 
dicaled whenever the results are not «alis 
factory cspttiallv after ga«trocnliro'tom\ 
Jejunal and gaslrnjejuiial ulcers nn\ show 
nn\ one or mon of llie following signs a 
pi.rsis\en\ TlccV n presenting Oie crater ot tbc 
ulcer iftformita nlioiit the stoma dimmishnl 
patenc\ of the stem v with gvstnc dilatation 
ind gastric retention dcformitx and narrow 
ing of the efferent loop gastric InjKrjcns 
lalsis duodena! dilatation and the coinr 
deuce of a point of pressure pain with t 
stoma 

Duodenum and Small Intestine — lit 
chief dundLiial lesions demonstrable on x ras 
studs arc lisleel below together with the 
chief roentgen signs 

In diiodiual ulcer ihslorlton of the due 
cleiial bulb almost nlwaes occurs often qml' 
out of projiortioij to the orpnir chances 
found at operation The bullnf deformit' 
chitfle tfie result of intrinsic spasm *iiplh 
mented be celemaand mfiimmatore infiltra 
lion PerMslent resemblance of the btilb-ar 
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outline to tv pme tree or a hit of branched 
coral the dcformiU maoKing one or both 
lateral borders almost alwajs indicates the 
presence of a duodenal ulcer Other deformi 
tics in\ohe the ba<al border of the bulb 
others arc of the nicht t\ pc sliU others are 
of the incisura l\pe perhap nith an hour 
glass duodenum ^cces'ora pockets or sac 
cuhlions are fil«o seen following in\a<ion of 
the ulcer into the periduodenal tissues In a 
\cr\ large percentage of cases a constant 
dcformilN of the duodenal bulb is patliogno 
monic of duodenal ulcer but such deformita 
nia\ aho result from periduodenal or pen 
cholecTstic adhesions or from cancer of the 
duodenum Dt.fomllt^ of the bulb ma\ al o 
occur from extrinsic spasm as from gall 
bladiler or pancreatic di'^case 

Obalruclmg duodenal ulcer causes gaMric 
«ta IS and hjTJertroph^ uith gastric dilata 
tion In such cases hvpcrpcri«lal«is alternates 
with periods of almost complete ab cncc of 
peristalsis ll 5 i)ertonicU% lu-perpcn talsu 
and hvpermolililj constitute the triad of 
important indirect signs of non obslnicling 
duodenal ulcer Sometimes h\pcrmoliht% is 
noted during the earU mmutes or first half 
lour of digestion followed h\ delajed emp 
tMng as pyloric spasm and hN-pcraciditv 
de\rfop 

DnerUcula of the duodenum or upper 
small intestine are chiefli non s^Tiiptomitic 
allbough occasionallv one is found nitli di 
lerticulitis or a pcndiscrlicuhr inflamma 
Iatj Iji icj'y cisi?s of Meckel s 

diNcrticuhim has the sac been demonstrated 
roentgcnologicallj though the obstructive 
complications maj be recognized if Ihev 

exist 

A special technic with umbratlior or a 
similar preparation for xi«uahzing the rugae 
and the U'c of compression and multiple 
films are required to demon«trate carcinoma 
or other tumors of the duodenum but with 
this technic the filling defect caused b\ the 
liimor even when *:m'tll niaj be shown 
Encroachment of periduodenal cancer as of 
the pancreas or peritoneum mav »l*o be 
ehouTi bv serial studies willi careful com 
pression technic 

Obstruction of the small intestine from 
various causes maj be «hown bj means of 
X ra\ studv after the ingestion of an opaque 
substance (I ounce of barium sulfate sii« 


pended in glucose solution or a dilution of 
umbratiior) indeed in acute cases the ob 
stniction and its approximalc site mas often 
be determined bv the disposition of gas and 
the level of fluid as shown b\ a simple film 
of the abdomen Carcinoma of the small 
intestine has rceenlli come well within the 
field of succts«ful roentgen diagnosis but 
its recognition demands patient frequent 
«ludj at half hour intervals with compres 
Sion technic once the probable site of the 
(e<;inn has been made out T1 e addition of 
inUstinai intubation with tlie admimstra 
tion of opaque mattnal through this lube 
when It has reached the approximate «ite of 
the lesion still further adds to the pro pect 
of “ucctss The x ra\ aspect of a small m 
teslinal obstriictiou miv be simulated b> 
obstructive lesions of the colon even Iho e 
occurring os far over as the left third of the 
transverse colon Tuherctilom of the ter 
mmal tlcum is characterized bv extreme im 
tabilitv or inhospitnbihtv «o that the 
affected segment refuses to retain its opaque 
content TJic ccciim often shares tin irn 
tabililv giving rise to Slicrlin s «i"n In 
later stage* hvpcrlropliic lesions develop 
with obstruction Regional tleiits i* often 
multiple involving several segments of the 
ileum usuallv the terminal portion distal 
to each dilated segment the narrow ileac 
lumen is rtcogmred bv the string ign 
Colon —Tlic colon vanes greatly as to 
length diameter disposition in the al do 
men and mobility Redundancies are com 
inon and not neceesarilv pathologic t pe 
cnll^ in the sigmoid fiexure Po^ltIon» and 
configurations varv from hour to lour as 
seen at succtcsive exammitions The hatis 
tral con (nctions evpociallv emphasize I in 
the transverse and de*ccnding portions of 
the large intealine are seen prommciillv 
also m the cecum and ascending colon Tlicv 
are more pronounced when the colon is 
visualized bv a barium meal than bv an 
opaque enema but if the eneni i is rctamevl 
for a short time the haustral markings nsu 
alK liccome quite prominent \flcr an 
opaque meal the haustral markings disap 
pear momenlarilj al the time of spontant 
ous mass or tran port movements Severe 
grades of colitis such as ma\ be prc«ent in 
tuberculosis chronic ulcerative colitis and 
various forms of dv«cnterv arc cJiaracttr 
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i?o<J b\ the pcrsislenl nbsence of the li'ius 
Inl mflrkinfis and b\ Inpcrmotihlx Dis 
phccniLnt of the colon maj sometimes gi\c 
a clue fts to the jdcnt»t\ of intrx abdommil 
or retroponloncal tumors c g «!p!cn>c tu 
mors displace the left flexure of the colon 
downoard uhcrcas renal tumors usiialh 
clcMte It and «prcnd apart its loops 
The concentric or unilateral filling defect 
due to carcinoma of the colon is irrtgular 
and constant and maintains its site in the 
colon regardless of manipulations during 
palpation The combination of an opaque 
enema and injvclion of air max icxtal de- 
tails concerning the ixact extent of the 
ksioii that are not recognirable with the 
simple opaque emma Itchnic The filling 
(kfect m casts of colonic caremom » max be 
simulated b\ gas or fecal mailer spasm 
ail insufficient qiiantitx of the opaque 
enema pressure of extrinsic tumors ncigk 
boring Msccra or bonx parts aelhcsions and 
especiallx such gross lesions as tuberculosis 
and dnerlicuhtis of the colon The intlam 
nialorx thickening attending ehxcrticuhlis 
max produce both a filling defect and ob 
struclion and iinlc«s at least a fexx of the 
diverticular sacculalions arc discoxcrcd it 
max be impossible to make a dilTcrcnlial 
diiguosis The filling ekfocts due to tiibcrcu 
losis usiiallx inxoht the proximal colon 
often uith the terminal ikum and there is 
a surprising lack of inljiablc mass in con 
sideration eif the apparent si/c and extent of 
the lesion Colomc circiiiomn max be simii 
lated bx pericecal ibsccss associated «ith 
appendicitis and bx aclinomjcolic poly 
poid sxphililic and nonspecific graiiiiloni 
atoiis ksions 

The cnrlx stages of dneriiculitis max be 
rteogmrtil bx mucosal hcrnialjoiis and 
enlcro pasm most marked in the sigmoid 
colon Sxmplomless tolonic dixcrticula 
(di\crliculo'>is) an common xiben nssoa 
ated with entcrosjiasm abdominal pain 
(often of gnat sexiritx) conslqiatton 
xesical sxmptoins and m main eases a pil 
pablc tumor the ricognilum of dixcrticiilitis 
beeomts n matter of imjiorlance Complica- 
tions such ns fixliilas perforation peril 
onilis abscess formation adhesions and 
supcrim|K)std carcinoma max complicate 
the roentginologic findings 

In intestinal tti6rrcn/o»is the chief roent- 


gen finding IS the filling defect due to the 
ulccratixc and inflanim ilorx jiroccss phis 
the spastic manifotations The hauslral 
markings are nsuallx absent and hx pernio 
lililx IS of extreme grade un}es>, the prore s 
has reached an obslriiclixo stage Chrome 
■ulceTatiie colitis and tnU^itnal 'poly} oats 
arc best studied bx the combined opaque 
enema and the injection of air which max 
permit the identification of indixidnal ulcers 
anel {xitjpi, cspctiallx in stereoscopic films 

Tlie normal appendix rcccucs and exacii 
ales the barium meal xxhen gixcn bx month 
xxitbm the time ncccssarx for cxacinlion of 
the cecum Bx opaque enema the appendix 
max not at first become xisualizcd but if 
obscrv itions arc made after n fexx hours 
some of the retained ojiaque enema xvill find 
ilsxxax mlo the normal appendix Roentgen 
signs of a pathologic appendiceal condition 
adhesions persistent kinking coiurctmns 
localized pressure-tender point localized 
narrowing of tlie Inmen and absence of the 
appendiceal shadow 

Intestinal intnssnsception should be rceog 
nized bx the opaque enema which some- 
times in acute eases sprxes to unfold the 
intussiibceptcd bowel Chronic inlussu cep- 
lion max cnusc a large filling defect whieli is 
casilx confused with carcmoina of the colon 
Congenital idiopathic dilatation of the colon 
IS casi!> recognized bx the opaque enema 
and in most casts it is not nttessarx to ad 
miiiislcr anx opaque malernl the condilum 
being betraxed b> the gas-outimed contours 
ol the dilated stgmtnl 

Postoperalixe gastrocolic fisUdai and 
feed fistulas from other causes siicli as nb 
sccssiv or injuries to the intestinal xvall are 
profitablx sliidud xxilh the x rax after ap 
propnate x i«ua!i/ation of the sinus tract bx 
opaque oil or b\ the routine barium med or 
enema 

Penlonenl Ca\il> — Porn tune roentgen 
sludj after artificial pneumopentontnm bx 
the introduction of^air or gas into the pent 
onea! caxjtx xxns highlx rLConiincndeil as a 
method of difTerLiitiating intn abd uninal 
nml rclropintoncal Inmors but its jmpnlni’ 
itx has faded until todax it is n rnrelx indi 
calecl but iicxcrlhcless at time- xaiinblc 
eliagiiostic aid This i> esperialtx true in 
countries xxhere hxdalid disiase is prexalint 
SpoiitaiK-ous pncumopcrilonuim max be a 
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tiCtt of nipliiri of n liollnu \|srn<i ns b\ |Mr 
of an tilccr 

Lj\cr and (hllbhdtlcr.— Phm films 
show llio «itf of tin ninl ils vfiipi 

Ciill'tonr« arc rr\t ilctl »f tlit\ roulam Imu 
■Mid rnrrU «U>rs Uu itiUlihddir sliow l>\ 
iiKjfunlion of its wnlh \tt« mpls to d»*<xrn 
tlie pnllbhddcr »lncltn\ <in pi nn filtnN or 
i-'linntr pnlUih«l<ltr imprtssmns m Iht 
iliKxleml Iniih nro likfU In Icul to mucli 
<rror finnit-'t llii duodenum it‘iU tnn\ ti'l 
inoxoid slndow rtMiidilim; Hil j.dH»hddcr 

aiil prc^<ur^- dificts m tlu* dundcnnl Imlh 
nn\ l« inadt h\ n Icdji. of t}»t li\(r ipproT 
nmlmj; the pnllljliddif m •■iZi md vhijx. 
V\cn it n flindriM js t i«l l)\ Uh unUbUdiUr, 
th^t I* not suinrienl 1 >i<ih for lulieMiu ll»t 
^allblnddir to Ik |nlholo),ic Shidinvs *ns 
pcclul of hrinj: jjnllslnius ‘lioidd be cm 
fulU diffi rmtinltHl from rmlit mini Motn< 
1)\ mtnNtmiUi or ritropndt p\i.lo^rnpl«\ 
or 1j\ jihin rocnlc-nopTnins mnd«. at an 
oblujiK projirtion so ns to cnsl tin slndow 
oulsiift of llic slindott of tin kidiuv from 
calcifttd nuscntcrio ghiidv wliost «lndi>ws 
arc nsinlK mtiUipU nn<l base n rt*smblnncc 
to midhirrus and from c'vkificalions in llic 
rluindtnl jKirlions of tin nhs 

(imlinm Cole Coplur nnd ^foo^t in 
1*115 thscoMTid llinl it m po'>siIi!c lo ndmin 
istcr m llir hU nfltrnoon ctllier inlruc 
tioud\ or onlU 3 or 4 Ciui of tctnuulo- 
plienolphtlmlcin (for c/n/revsfo^rup/ti/) and 
*imw tile pnllbhddir in films mndi IIk next 
tnornme no foo<l otlur tlmn inrlioh'drilcs 
bunp taken mnnwlnU The resuUmp cliolc- 
i'sto^,nnis nornnlU «liow the uiitformh 
dense ‘.lijulow of thi piUhhdiler Minch rmi»- 
lics Mithin one half to t«o or three hours 
after a nual contninmp f it Cholc**lirm paU 
••101105 slioM ns dtficls 111 tlu paUhlaehkr 
slntlow sotiKMliit supptsliM of snctiok-s in 
au niiuhi imhss the cjslic duel !•» Idockol 
m mIiicIi case no d\t enters the pallhHddir 
and absence of shadow” IS noted When no 
shadow can he found llicre is a 00 pir tent 
prohahililj that cfioleesstic diseasi is pres 
cut (75 per cent of al)«ciirt of shidon 
cases show mp pid'toncs) and a 10 per cent 
prohahilile of cxlrathohcesdc disease of the 
iidiarc tract I ami or distorted shadows 
ma^ indicate pcricliolccsstic adhesions ami 
other non calculous choJccistitis 

ChnUtT/fftoffraplti/ is often useful in studs 


nf the lOnimoii duct In cases of Inljarv 
fistula a 50 ptr itnl ddulinn of diodrasl or 
mo iopa\ or up to re of llmrotnisl ma\ 
lit. iiitrodiiotd into tin fisluloua optninp so 
that otii lan Msinlizc the common duel 
ikUniiim iJic nhscnci of sloius from the 
duel or the papilla of \atir or »\c]udr 
ntlur l\pcs of ronimon duct ohsiruction 
The rctnvradc jns a^i of Da opapjc mate- 
rial into the hjliarv radicJis iloesnot ajipcar 
lo 1 h ill anv wav harmful 

Cfiotanz/ifijraphi/ mn bt performed dnr 
inp operation b\ injtctinp the opujut male 
rial either into the callblalihr or into the 
common duel \ film prcvumsls plared 
under the paliint is tvpo id be properls 
proundid bcdsiik \ rav npnjmant ii-'id in 
lilt optrnliiip room willi spu lal j n c lulions 
npnnist txplosions dependinp on the ants 
the lie cmj)lo\nl 

\ •■'Uahzntion of the Iner n i spkon 
(/irpn/oftcnnjra; /i^/) h\ the intriMuiUsiri 
Iroduclion of thorolrasl mas cti nri occa 
xioiis bo indicated isptcidh wlitn it sums 
imjHirtnnt to dcimmstrnli the jin cnee nr 
ahdicr of innlipnanl ilisiasc of tin liver 
Ikeaust of jH)>sible danpirs inlcnnt in the 
use of thorium dioxide the nicliioil must be 
rcslritlcd to eases in which the patients art 
in the miehlU or older age groujis ind tn 
eases III winch in the pri«cnco of dtfmilc 
malignant disease Ihirc is tht pertinent 
«luesijoii of mttaslnlic iiuohtincnt 

Df{ISAK\ Tn\CT 

I’robnbU 00 ptr cml of nil rtnil and 
nnleral stones will show on u plain film a 
sindler proportion of csstic stones will he 
foiinel ^Ian5 shadows Imiir along the course 
of lilt nruiarv trad must be difTcrcnlntid 
the principal ones of a ver^ long list being 
pnllstont*. calcified incscnKnc plands np 
{lemficcai eakuli tuberculous foci in the 
kidntv calcific itions occurring in the pan 
ertas lu hematomas or in old absce&ses 
iinab'oriijcd opaque pills and other foreign 
hmlics in Die intestme Plain films should 
also dcinonstrate the tonloiir sire and rcla 
live {Kjsilioii of Die kidneys tla outlines of 
the psoas muscles and the oullmc of the 
bladdir Distortions of the psoas muscles 
arc observed in p^oas abscess or in paraver 
libral tumors of aiiv kind and in ptnnephne 
nhsceiss 
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jzed b% the persistent absence of the haus 
tral markings and b\ h\permolihla Dis 
placement of the colon ma\ sometimes gi>e 
a clue as to the identitj of intra abdominal 
or retroperitoneal tumors e g splenic tu 
mors displace the left flexure of the colon 
downward whereas renal tumors usualK 
elea ate it and spread apart its loops 

The concentric or unilateral filling defect 
due lo carctnoma of the colon is iircgular 
and constant and maintains its site m the 
colon regardless of manipulations during 
palpation The combination of an opaque 
enema and injection of air max rex cal de 
tails concerning the exact extent of the 
lesion that are not recognizable with the 
simple opaque enema technic The filling 
defect in cases of colonic carcinoma max be 
simulated bj gas or fecal matter sjiasm 
an insufficient quanlitx of the opaque 
enema pressure of extrinsic tumors neigh 
boring xiscera or bonx parts adhesions and 
especialh such gross lesions as tuberculosis 
and dixerticulitis of the colon The inflam 
matorj thickening attending diverticulitis 
max produce both a filling defect and ob 
struction and unle«s at least a few of the 
dixerticular sacculations arc discoxered it 
max be impossible to make a differential 
diagnosis The filling defects due to tubercu 
losis usiiallv mxolxe the proximal colon 
often xrith the terminal ileum and there is 
a surprising lack of palpable mass in con 
sideralion of the apparent size and extent of 
the lesion Colonic carcinoma max be simu 
^a\ed \>x periccca\ abscess associated xxitii 
appendicitis and bx actinomxcotic polr 
poid sxphilitic and nonspecific graniilom 
atous lesions 

The earh stages of diierticuliiis maj be 
recognized bx muco«ai herniations and 
cnlcro^pasm most marked m the sigmoid 
colon Svmplomless colonic dixerticula 
(dixerticulosis) are common when associ 
ated with enterospasm abdominal pain 
(often of great sexentx) constipation 
vesical svmptoms and in manv cases a pal 
pable tumor the recognition of diverticulitis 
iiecomcs a matter of importance Complica 
lions such as fistulas perforation pent 
onitis abscess formation adhesions and 
supenmpoced carcinoma mav complicate 
the roentgenologic findings 

In intestinal tuberculosis the chief roent 


gen finding is the filling defect due to the 
ulcerative and inflammalorj process plus 
the spastic manif^tations The haiistral 
markings are iisuallv absent and hvponno 
tilitv IS of extreme grade unless the process 
has reached an obstructive stage Chrome 
ulcerative colitis and intestinal -polyposis 
ate best studied bx the combined opaque 
enema and the injection of air which mav 
permit the identification of individual ulcers 
and polvpi espcciallv m stereoscopic films 

The normal apjendtx receives and evacu 
ates the barium meal when given bv mouth 
within the time necessarv for evacuation of 
the cecum Bv opaque enema the appendix 
maj not at first become visualized but if 
observations are made after a few hours 
some of the retained opaque enema will find 
its wax into the normal appendix Roentgen 
signs of a pathologic appcndictal condition 
adhesions persistent kinking concretions 
localized pressure-tender point localized 
narrowing of the lumen and absence of the 
appendiceal shadow 

Intestinal intussusception should be recog 
Dized bx the opaque enema which some 
times m acute cases «crxes to unfold the 
mlussuscepted bowel Chrome inlus-u«ccp 
tion maj cause a large filling defect which is 
easilj confused with carcinoma of the colon 
Congenital idiopaihte dUatation of the colon 
IS easilx recognized bj the opaque enema, 
and in mo«l case* it i2> not neceesarv to ad 
minister anx opaque material the condition 
being betraxed bv the ga«-otitlmed contours 
o\ Vhe dfiaXed segment 

Postoperative gastrocolic fistulas and 
fecal fistulas from other causes such as ab 
■'cessca or injuries to the inlesliiial wall arc 
profitably studied with the X rax after ap- 
propriate xisuahzalion of the «inus tract bx 
opaque oil or bj the routine barium meal or 
enema 

Peritoneal Caxit> — For a lime roentgen 
study after artificial pneumoperitoneum b\ 
the introduction of,air or gas into the pent 
oneal caxitx was highiv recommended ns a 
method of differcnlialmg inlra at dominal 
and retroperitoneal tumors but its jiopular 
ilj has faded until todax it is a rartiv null 
cated but nexerthclc«s at limes valuable 
diagnostic aid This is especiallx true m 
countries where hxdatid disease i-. j rexalcnt 
Spontaneous pncumoperilonetmi may be a 
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i7ctl h\ tlie per«is\enl nb^ence of the hau*^ 
Inl markings and b\ hapcrmotilila Dis 
phccment of the colon maj sometimes gi^e 
a chie as to the »dcnlit% of itilra abdominal 
or retropcntoneil tumors e g splenic tu 
mors displace the left flexure of the colon 
downward whereas renal tumors usualla 
cIcMtc it and spread apart its loops 
The concentric or unilateral filling defect 
due to carcjno?/za of the colon is irregular 
and constant and maintains its site m the 
colon Ttgardleis of manipulations during 
palpation The combination of an opaque 
enema and injection of air ma\ reieal de- 
tails concerning the exact extent of the 
lesion that are not recognizable with the 
simple opaque enema techmc The filling 
defect m cases of colomc carcinoma ma\ be 
simulated bs gas or fecal matter spasm 
an insufficient qiiantits of the opaque 
enema presMire of extrinsic tumors neigh 
boring \i«cera or bon\ part* adhc<ioQs and 
especialU such gross lc«ions as tuberculosis 
and dnerticulilis of the colon The inflam 
malori thickening attending dnerticulilis 
ma\ produce both a fillmc defect and ob 
slruction and unless at least a few of the 
diNcrticular Mcculalions arc dncoicrcd it 
inaa he itnpossibk to make a differential 
diagnosis The filling defects due to tubcrcu 
loMs iKuallv insoUe the proximal colon 
often with the terminal ilcutn and there is 
a surprising lack of palpable mass m con 
sideration of the apparent size and extent of 
the lesion Colomc carcinoma maj be <imu 
lated b\ pcriceial ab*ce*s as oaaled with 
appendicitis and ba actinomaeotic poir 
pnid '.apliihtit and non specific graiiulom 
atou' IcMona 

The carK <t igcs of dnerticuUUs maa be 
reto^nizdl bi mucosal herniations and 
ciitcro pasm most marked in tlie sigmoid 
colon Samptoniles* colomc diierticula 
(d»\crtK\ilo Is) \rx common when associ 
lied with cnterosp7«ni abdominal pain 
(otlen of great sc'intx) constipation 
\csical saanptoms and m man\ cases a pa! 
pahlc tumor the recognition of dn crticulitis 
become a matter of imjioriance Complica 
lions sncli as fi tiilas perforation pent 
onilis ab cess formation adhesions and 
supenmpo ed carcinoma mav complicate 
the roentgenologic findings 

In mtcslual tuhercidonx the chief roent 


gen finding is the filling defect due to the 
ulceratne and lnflammator^ process plus 
the spastic manifqslations The hauslral 
markings are u«uall\ absent and h\permo 
tililx IS of extreme grade unless the process 
has reached an obstructiae stage Chrome 
vlceratite colitis and intestinal polyposis 
are be>t studied bi the combined opaque 
enema and the injection of air which max 
permit the identification of individual ulcers 
and poljqii cspcciallv in stereoscopic films 

The norroat ajij»cnt/ii receives and cvacu 
ates the barium meal when given b\ mouth 
wathin the time neccssarj for evacuation of 
the cecum Bv opaque enema the appendix 
mav not at first become visualized but if 
observations are made after a few hours 
some of the retained opaque enema will find 
its wav into the normal appendix Roentgen 
signs of a pathologic appendiceal condition 
adhesions persistent kinking concretions 
localized pressure tender point loealiznl 
narrowing of the lumen and absence of the 
appendiceal sliadow 

Intestinal intussusception should bcrccog 
nizcd hr the opaque enema vrhieh some 
tunes in acute cases *crvcs to unfold the 
inlussuscepted bowel Chronic inlussuscep 
tion raav cause a largo filling defect which is 
easilv confused with carcinoma of the colon 
Conjenifal idiopol/iic ififatation of the colon 
u casilv recognized bv the opaque enema 
and in most cases it is not nccessarr to ad 
minister anv opaque material the condition 
being bciraved bv the gas outlinctl contours 
of the dilated segment 

Postoperative gastrocolic fistulas and 
fecal fistulas from other causes such as ab 
sccsscs or injuries to the intestinal wall are 
profilablv studied with the x rav after ap- 
propriate visualization of the sinus tract bv 
opaque oil or bv the routine barmm meal or 
enema 

Peritoneal Cavitj —Fora time roentgen 
studj after artificial pneumoperitoneum bv 
the introduction of,air or gas into the pent 
oneal cnvitv was highlj recommended as a 
method of differentiating intra abdominal 
and relropiritoiical tumors but its popiilir 
itv has faded until toda> it is a rarclv mdt 
cated but nevertheless at times valuable 
diagnostic aid This is especiallv true in 
countries where Indatid disease is prevalent 
Spontaneous pneumoperitoneum mav be a 
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^ isiinli/ntion of the iirimrs tnct maj be 
nccompnnicd b\ retrograde rntrodnetion 
throutH utclcral catheters of nn opaque 
mcdtiiin such ns sodium iodide or b\ inlrn 
M.nous ndmmistration of some substance 
jircpnred for mtrn^enous utogrnpb> All 
films should be exposed during expiration to 
n\oid errors m the diagnosis of ureteral 
kmks Before injection of the chosen con 
trnst material a scnsitiMts test should be 
made 

Urographic studj bv one of these methods 
demonstrates renal anomalies such as 
horseshoe or ectopic or double kulnej or 
ureter distortions of the renal pchis by 
pressure of extrinsic tumors or enlarged ad 
jacent organs hydronephroaia in exerj de 
grec of change from the simple blunting of 
the calices to the formation of a large sac 
jiyonephroata uith the principal change in 
the major calicos uluch at first <liow irregu 
lar moth eaten edges and later rounded 
dilatations at their extremities and disten 
tion of the renal peUis tuberculosis tuinors 
polycyattc ) idneys or unipolar renal cxsls 

Coiigemtal ureteral obstructions usually 
bj aberrant blood vessels at or just below 
the urctcropchic junction art sometimes 
charaettnzed h\ kinking of the ureter often 
with an indentation corresponding to the 
blood resscl itself the re<«iiltmg dilatation 
is extensue m the pelsis and compiralixelj 
moderate in the portion o! the ureter abote 
tlic blood aessel 

Renal tuberculosis in its earlj stage can 
be distinguished onh bj anas of cortical 
necrosis later irregular dilatation of the 
pchis obliteration of one or more of the 
tahccs and ureteral stricture are seen The 
apices of the calices arc most frcqucntlj m 
xohed showing an indistinct moth eaten 
outline sometimes with detached opaque 
areas m the rei al substance 

Intrinsic Uiniors such as neoplasms poly 
cytiic I se solitary cyst and hydatid 

e/tf n \ t di<co\cred m pvclograms when 

ll i \ It r Uie normal outline of the renal 
pt.l\is or calices Aheolar carcinoma pro 
duces grtalcr pehic deformitx than does 
'^pemephroma (pipillarj adenocarcinoma) 
Ncoplisms ma% elongate the pehis or one 
or more cahevs thci mav encroach on the 
himeu of the pehis to llie extent of causing 
flattening or cien obliteration of tlie pchis 


and narrowing of the calicos there mav re 
suit an abnormal position of the renal pchjs 
dcfonnitj of the ureter or even its complete 
occlusion m its upper portion or at the lire 
tcropehic junction There is nothing char 
actcnstic m the roentgen findings m cases 
of benign tumors to distinguish them from 
other forms of neoplasm iiiiless the lesion is 
accompanied bv ulceration and tissue dc 
struction 

The roentgen findings in a case of poly 
cystic ! ulney include shortening or efface 
nicnt of one or more calicc** resulting in an 
oval or irregularly squared pelvic contour 
The extension or compression of cysts mav 
cause one or more calices to assume a cir 
cular partly circular or bioad elongated 
outline changed in relation to Iht axis of 
the pchis These findings may be compli 
caled by secondary infection and inflanima 
Hon Simple cyats sometimes re«ult in stnk 
»ng dcformilv of the renal pelvis and calices 
ttilh shortening and compnssion of the cal 
iccs and tint portion of the pthis adjacent 
to the cyst and displacement of the kidntv 
in relation to its normal position and a\i« 
Pressure of an cxtrarcnal tumor nnv closeh 
simulate this deformity llydaUd ci/ata arc 
usuallv marked bv calcareous deposits in 
Ihcir periphery Daughter cysts nvav some 
limes lie detected 

Urographv is a valuable aid m idenlifving 
suspicious shadows One should consider the 
distance of the sliadow from the renal or 
ureteral outline and the exact relation of the 
shadow to the Msuahred urinary tract Com 
parison of the plain roentgenogram showing 
a stone m the region of the kwlnev or ureter 
with another roentgenogram after pvcio 
nrelcrographv will improve the accuracy of 
localization It is important to detcimme 
whellitr the stone is situated in the true 
pehis m a cahx or m the cortex The use 
of roentgenography at the operating tabic 
during the cour'^e of the operation is useful 
in determining tlie number of stones their 
position and whether or not the operative 
procedure has left behind anv of the calculi 
A straight lateral roentgenogram of the rt 
gion will 'sometimes deeuk the identity of a 
suspected shadow winch in the case of a 
renal calculus will lie well back superim 
posed over the vertebral shadow The ideii 
tificatjon of suspected ureteral stones is ac 
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complished b\ inlroduction of an o]>aquc 
ureteral catheter or b\ aismhzation of the 
ureter with retrograde or mtraaenous ure 
terographa The ureterograms jn the case of 
ureteral stone will show complete inclusion 
of the suspected shadow m the shadow of 
the Ureter dilatation of the ureter aboae the 
stone nodular dilatation of the ureter at the 
site of the stone or with retrograde pcelog 
rapha dilatation of the ureter below the 
stone Stcreoscopa is «omctiincs of aaliic in 
determining the relation of the ‘suspected 
■shadow to the ureter when aisualizcd with 
opaque catheters 

Vjcuahzationof the bladder (ejstographa) 
b\ hlling it with some opaque medium such 
as neosiKoI or in the cour^^e of mtraaenous 
urographa is \aluablc in sludaing the o-alenl 
of a neoplasm m the sluda of dnerttcula 
as to «ize and capacila for emptaing and m 
the demonstration of ureteroicstcal visufjl 
ctencff aesica! obstruction ordeformitv from 
pressure from without the bladdit Ga«cous 
media are objectionable for castographj be 
cause thea maa be injiinou* and the uncer 
tauilj of the outline maa be confused with 
gas in the intestinal tract rrojtafic hr/per 
trophy 15 sometimes profitnbh studied m 
this manner cspecialli mtraaesicaJ licper 
trophj 

IjretfiTography is occasionalla of aa/tic 
but It cannot replace direct inspection 
through the urclltroscopc aahen it is feasible 
Stricture of the urethra with urethral diacr 
ticulum and urtthral fi-itulas maj be profit 
ibh studitd in this manner 

OBSTETniC4L yWD G 4 NECOLOGIC\L 
ROE^TGE^OGR VRIU 

T1 e principal indications for obiieincal 
roeaigenoQraphy arc the diagnosis of a 
doubtful pregnancj the determination of 
presentation and position the recognition of 
multiple pregnancy, the question of inlra 
uterine death of the fetus the diagnosis of 
extraulcrme prcgnanca the dclerminnlion 
of pciaic and fetal mensurerrunts and the 
studa of suspected or eaidenl disproportion 
and the inacsligalion of the cause of poly ha 
drammos h laing in mind t»pctiil!\ the pos 
siiulita of fetal uhnormahlics 

ThcoretjciiDa after the ninth week it 
should he possible to demonstrate on good 
X raa filnis «ome part of the fatal skeleton 


but praetjcalh it la not possible to secure 
routinely «alisfaclor\ results before three 
and one half months t c three to six weeks 
licforL the appear ince of definite clinical 
signs of fetal life Near the end of gestation 
good roentgenograms should reacal cacn the 
fetal phalanges and sometimes the cnrpals 
and tilt tarsaJs The perfection of the I'ch 
licim Zondek reaction has diminished con 
sidcrabla the need of resorting to other 
means for the early diagnosis of pregnancy 
\ isualization of the fetus bj injecting 
through the anterior abdominal wall into the 
amniotic sic a preparation of strontium 
iodide (ammography) is sometimes useful 
as m the diagnosis of placenta pracua For 
the diagnosi of pregnancj it is not a justi 
fiablc procedure 

Harm to the fetus is not a danger attend 
mg ordinarv diagnostic roentgen studic’ 
such as the determination of pregnancy 
studies reJatiie to obstetrical probltms and 
gastromlesin il spinal and pchic examma 
tions but actual exposure to the x ra\s 
should bo minimized 

Roentgen iniasurements of the pchic d: 
omclers can be taken without an\ special 
apparatus llie ordinara \ raj equipment of 
a hospital slioidd be salisfacton Spice here 
dots not permit description of the ttclmic of 
pdctc and fe(ai menmrtxtton * 

Fetal monstrosities are sometimes discov 
crablc before dtli\er\ espcclal[^ amneejh 
aly double monstrosities hydrocephalus and 
other skeletal deficls litlojcdion shows as 
a nearly round calcified mass simulating 
n calcified fibroid Oi anan and ectopic j reg 
nancies max occasionalh be recognized c* 
pccially if ulcrograms following the intro 
diiction of iodized oil into the uttrinc cavI(^ 
supplement the ordinfir\ x ra^ slmh 

Death of the fetus in utcro nia\ lit Ih*- 
Inivcd h\ o\trlaj)ping of the cranial hones 
which does not occur in labor until after tn 
gagwncnl of the fetal litael hv spinal angn 
lalion thoracic collapse and dcealcifitation 
of the fetal skeletal parts as well as hi n 
disproportion between the calculated agt of 
the fetus and the supposed duration of ges 
talion 

litrth fractures and anom«/ifj of s! eletaf 
structures of the newborn child as will as 
anomalies of the dige^li'e tract diaplirng 
tnaliL hernia and transposition of llit Mscira 
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are of interest Reference liaS already been 
made to studies of the thymus Aielectans 
IS recognized bj colHp«e of the affected lung 
\s ith displacement of the mediaslmum. toward 
the affected side and e!c\atiOn of the dia 
phragm on the affected sidtf Intra\tnous 
urograph\ furnishes \ahiable *^'d in slud> 
mg the urinar\ complications of pregnanej 
Bi means of a combination of roentgen 
ograph} with pneumoperitoneum and inlra 
uterine injection^ of iodized od ^aluable aid 
maj be given in gynecological diagnosis 
Plain roentgenograms are not often of value 
except in the demonstration of calcified 
fibroids and calcareous deposits in cysts and 
other otanan tumors Calcified fibroids show 
well but even when not calcified thej maj 
be recognized bj the displacement of inlcs 
tinal loops Msuatized b\ the opaque meal 
or enema 

Patency or stenosis 0 / the fallopian tubes 
and visualization of the pehic viscera mav 
bt established bv the peruterine introduction 
of air or ox>gcn into the peritoneal cavity 
Tubal occlusion mav be localized bv the 
intrauterine injection of iodized oil The 
combined use of tran-utcrine intrapenloneal 
injections and iodized oil intrauterine injec 
tions IS occasionallj of value m solving spe 
cnl problems Carcinoma o' the uterine 
fundus should contraindicate attempts at 
peruterine injections Double uterus and 
other uterine deformities are best demon 
slraled bv the use of opaque oils 

Examination of the luny.s and other parts 
of the bodj for evidence of metasfases is cs 
pcciallv important alter operations on the 
breast uterus and kidncvs for malignant 
disease 

IlOEVTGEV TIIEHAPY 

The factors governing the therapeutic ad 
ministration of xravs arc too complex for 
adequate presentation m a brief space The 
use of radium and x rajs is recognized uni 
vcrsallv as the third member of the triad of 
agencies which have proved most useful in 
the lieatmenl of malignant diseases viz 
siirgcrj the cautcrv and radiation thcrapv 
Ix»ng wave («oft raj) thcrapv for the de 
slnictioii of superficial malignant growths 
and other lesions of the skin has been dis 
cu'scvl lu another chapter and the follow 
mg discii«<ion will be devoted to deep x rav 
thcrapv 


Dttpxraj therapj means the use of short 
wave xrajs at 200 000 volts or higher Its 
cfilciencv depends to a considerable extent 
on the thickness and kind of metal filter used 
to screen out the less penetrating radiation 
which cannot reach the depth of the treated 
tissues and which can onlj harm the skin 
The percentage of radiation which reaches 
the deep tissue is enhanced bj a maximum 
target skin distance bj the u«e of larger por- 
tals of entrv (treatment fields) bv greater 
millianipcragc (intensitv) and bj cross fire 
Cro^s fire is obtained bv treating the objec 
tiv e lesion through «ev eral different areas of 
skin directing the radiation through each 
one toward the lesion The time factor is im 
portant as a dose winch maj bo sufficient if 
administered within a certain time mav be 
altogether inadequate if spread out ov er too 
long a period Increasing the inlcnsitj of the 
radiation (the milliamperagc) directlj in 
creases the eflicicncj of the treatment and 
IS of special importance when a long target 
skm distance is used 

All of the foregoing factors combine to in 
crease the tolerable skin dose and the depth 
dose in the region of the tumor although 
at the expense of greath prolonging the m 
dividual Ircalments and muUipljmg the 
number of nccessarj seances m each case 
Insufficient irradiation is worse than none 
Biologic researches liave shown the dose in 
roentgens necessarj for definite reddening 
of the vkm (erjthema dose), this amount 
varving according to the wave length and 
the filler emplovcd and phjsical means arc 
or should be now available in cverv hospital 
and radiological institute for measuring in 
roentgens the output of all therapeutic x rav 
apparatus* As manv as four or five tissue 
doacs should be given for most malignant 
lesions cither as a preoperative or as a post 
operative measure 

This total dose should be administered in 
fractions within the shortest lime compatible 
with the patient s reasonable comfort and 
powers of resistance otherwise an even 

•The internal onal roentgen u that cuantily of 
* rav raliaton wlich v hen the rcconKry electrons 
are fully ul J rerl and the wall effect of the chamber 
» a'xwded prcxJuces m 1 cc of almosphene air at 
0* C and "CO mm of tnereury pte^urc such a deprw 
of condurbvitv Ual one elcctrostalir un t of charge w 
ineawretl at saturaUon current This urut is designated 
b) amal! r 



ROnNTGDNOLOG\ IN SUllGER'i 


1417 


grcflttr nmounl of trcitment \\iU be needed 
The aim of the fraclioricd method should be 
to mcli siluralion ns quicklj ns possible 
b\ hrge initial frcqucnlh repented treat 
nitnts and then bj smaller doses dnil^ or on 
nltenulc dajs in order to inninlain the mdi 
ntjoii c/Ttet nt n mnvjmum for at least thirlj 
dn\s The direct effect of the xri\s is to 
d image the cells so Indfj Unt mitosis is m 
hibiled Indirect effects include inhibition of 
tin gnsious. exchange resulting from the 
clollmg of blood in the \eisch 'horlh after 
radiation and some immiimring effect 
brought about b\ the d\ing g^o^^tIl An in 
oeulnted tumor tends to i\oid growing into 
an irei of tissue which has prcMouslj been 
irradiated Tin embrsoual Ijpeofccllis more 
radiosensituc than adult forms The shorter 
the life cjclc of a cell the more sensitixc it 
is to ndiilion LMnpliocstes arc most sen 
sitiNc and bone and nerve tissues arc most 
resistant Other important factors mfliicnc 
mg the result of radiation tiierapv include 
the general condition of the patient and liis 
nbililv to react to radiition the nature of 
the tumor and the proximilv of tlie growth 
to important normal tissues that maj suffer 
injurv Increased benefits from the fraction 
aled eloso method lie m the improvement in 
the ratio between the destructive effect on 
the neoplasm and tlie favorable reaction on 
the surrounding normal tissue 
The methods of radium thcrapj have also 
undergone considtrnblc modification in re 
cent vears Gold and platinum seeds have 
been substituted for glass scids m Uie direct 
applicition of radon (the gas of radium) 
into the tissues Gre it care must be exercised 
in introducing such seeds or needles to secure 
a uniform distribution in the area under 
treatment There is a rapidlv growing ten 
dcjKv to use radium as in extern d applica 
lion at a distance of 10 cm or more from 
the skm rcserv ing tJ t direct applications for 
cavities sinuses and interstitial implanta 
tion but the distant application of radium 
tiirongh the working of the inverse square 
law requires such enormous amounts of 
radium and such long applications that the 
method is really not verj practicable for the 
treatment of a hrge number of patients 
Ccrtamlv it is not economical Highly fil 
tered xrajs produced at high voltage np 
plied with great mtcnsitj from a rather 


long target skin dialancc constitute a sen 
ous rival to the external application of 
radium by radium packs even though they 
contain enormous quantities of radium 

The results of radiition thcrapv dcppiul 
on the application and thoroughness of the 
planning and administration of treatment in 
well iiidnidunl case Even cases utterh 
Iioptfcss fiom the standpoint of surgical 
treatment sometimes \ield good pallnlivc 
results and five vear survivals Some seem 
inglj inoperable casts become operable 
Some conditions formerU treated only sur 
gicalfv arc now often referred to tlie radia 
lion therapist cspcciallv cancer of the liter 
me cervix many tvpes of skin cancer and 
cancer of tlie hp toagiit and pliarviiv (See 
stctionon Circmonia of the Lip Tongue and 
Pharynx) In others the question of oper 
ability IS being more closely studied and in 
some cases surgical removal of the primary 
lesion and regional glands has been replaced 
by irradialion treatment of the piimary 
growth and of the regional nodes vvatli per 
Imps surgical remov al of such regional nodes 
after treatment 

Biopsy IS nrcessarv m a great main Jc 
sions It IS believed that biopsv should as a 
rule be postponed until at least two weeks 
after beginning roentgen irradiation Lym 
pliatic drainage should be treated first 

Statistics from the leading tumor climes 
of Sweden Belgium Pranco England and 
America have shown tint cancer of the 
Ircasl gives at least double the number of 
five vear survivals if m all cases the Optra 
lion IS supplemented by adequate radiation 
therapy preferabK preopcrntive As a pre 
operative me isiirt at least 5000 roentgens 
should be aiiphcd through three or four areas 
over a period of twentv one davs as the 
initial treatment m a case of opcnblc cancer 
of the breast If tlie tumor is operable at 
least three wtel s should inters ent. after the 
X ray treatment is finished before operation 
an infcrv tl of from six to eight weeks is bet 
ter Attcniial on of the cancerous cells and 
the ’'oalmg of blood vessels and lymph chan 
nels limits the dissemination of the disease 
at the tune of operation Preoperative irradi 
alien in cancer of the breast as a roulint 
measure constitutes the greatest advance in 
the treatment of this disease Whether or 
not postoperative treatment is also to be 
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gucn depends on the needs in the mdividuil 
case ^o^^ that the more rational method 
of preoporatne irradiation is coming into 
recognition there %m11 be some question as 
to the technic and necesslt^ for additional 
irradiation after operation if the prcojicra 
ti\e treatment has been giicn to the point 
of maximum tolerance If for anj reason 
adequate presurgieal x raj thcrapj has not 
been given the lack should bo made up after 
operation (See section on Careinomt of the 
Breast ) 

There are of course cases of cancer m 
which cure can rareh be cxpccterl but in 
vtIucIi the palliative results are well worth 
while as in cancer of the unnarj bladder 
mahgnanl lesions of the kidnevs and metns 
tatic malignant lesions of bone 

In primarv malignant tumors of l>one 
roentgen thcrapj accomplishes verv little 
except as a palliative and anodjne Ewings 
endothelioma of bone and multiple mvelonia 
arc fairlj radiosensitive but arc dilliciilt to 
cure because of the diverse distribution of 
the lesions or distant mctastascs Broncho 
gcnic carcinoma and carcinoma of thcc«opli 
agus stomach colon liver and pancreas are 
lesions m which therapeutic irradiation has 
accomplished little Earlj diagnosis and 
trcRtment are lugWj important ncxerlhc 
less cases which are hopekss for surgical 
treatment are occasionallv benefited bj ir 
radiation 

Almj lesions of benign character respond 
to radiation therapv such as tuberculous 
glands of the neck abdominal tuberculosis 
and some cases of joint tuberculosis inter 
stitial fibroid tumors when not larger than a 
three or four months pregnancj and metro 
pathic hemorrhages Toxic adenomas when 
not too large usualiv respond well but the 
treatments must be continued over a period 
of three to five monll s all the doses being 
suberjthema and vxith adequate filtration 
rurimcles carbuncles cellulitis and ervsip 
clas respond promptlv to minimal doses Re- 
cenllv the emplojment of x rav in small 
doses in the therapv of gas gangrene has 
appeared verv promising Buerger s disease 
and Rajmaud s disease respond nicelj to 
roentgen iherapr over the lumbar svmpa 


thetic sjstem often averting the need of 
amputation Tlie onlj worth while treat 
ment for letikemi i is roentgen therapv w’hich 
is also useful m ervthremia Hodgkins dis 
case and Umphoblastomas of anj tvpe 

Roentgen and radium ravs penetrate the 
tissues to a greater or less degree and pro 
dttcc ionization wilhm the tissues their cf 
ficicncv as therapeutic agents depends upon 
this loniyalion Ihe development of the cj 
clotron has made possible the preparation 
of radioactive phosphorus strontium and 
other elements Radioactive phosphorus 
gives off onlv bet i rajs which arc easily ah 
sorbed This substance localizes m bone and 
hone marrow and to a cousuk table degree 
m tlic spleen hmpli nodes and liver Radio 
aclne stronlnim and calcium localize more 
or less txcluMvelj m bone The employment 
of these radioactive elements m the treat 
ment of surgical lesions particularly cancer 
IS as ycl m the expcnincntil stage The re 
suits thus far stem to indicate an effect as 
good as that obtained yrith roentgen irradi 
olion in prolonging life with some degree of 
comfort Tlicre seems to be lc«s tendency to 
irradiation sickness and other reactions I our 
elements or compound — radioactiic stron 
liuni phosphorus and iodine and chromic 
radiophosplnie are now being used m Ihcra 
politic work 

No attempt has been made in the forego 
ing to cover adequatclj the field of roentgen 
therapy but rather to arouse the physician s 
natural invcstigaliic instinct to look at more 
length into the pocsibilities of this rapidli 
developing method of attacking cerlim di« 
cases 

James T Case 
Reffresce's 

I Cw J T n OJcford Loose Le«f Surperv in Tie 
:^leflical DepjTtraenl of U e U letl Siit« Xm y n lUe 
WwM War \o] e pt l Luted Stales \rne \ ra 
Xlanual 

e CHert It J and llertenUe n H U Xi J 
lioenlpeno] U fS 1D41 

3 de Lonnier \ A \m J Roentgenol 

t Caw J T in Curt s \ H Obslel* es and Gyne 
cologi PhhdeIplia,W B SgunlersCo IDS-* i-ol 3 
p 76» 
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touch the ^'Ound edges with his gloMjd 
fingers lie must lenrn to turn his hcnd 
from the held of operation when coughing or 
sneezing If he sees i break m technic he 
must call attention to it 
The student s first dutj as a participant m 
an operation wiH be retraction Let him learn 
it once the art of gentleness one of the roost 
important principles m aseptic suigm 
E^ era surgeon knows that ti\ as he ma\ the 
fiehl of operation is neacr alwaas complelelv 
sterile If tissues are hniiscd ba rough han 
dbng Ihea are all the more <;en<iitive to m 
fcction from pathogenic organisms 



Fig “13 —Pack ng ol Inim willi I nen for sUnt zil on 
in Ih autoclaie 

Granted that the student has a gotwl «n 
dcrstanding of bactcnologj he must realize 
that ea era thing and eacra one that comes in 
contact with the patient is potenlialh a 
source of infection The patient himself is a 
potential '-ourcc Among the common organ 
isms that cau«e wound infection are the 
slreptococcn-. staplialococcus and colon bac 
illns the strtptococcus usualla causing the 
most sea ere infections 

■First consider the patient Organisms arc 
cacr present on the skin in the hair folli 
cits and sebaceous glaiul> — therefore the im 
portance of shaa mg the operatia e region and 
clcaiibing it with oap and water preaioiis to 
operation The operator his assistants and 
the nuT«CN arc sources of infection and Ihea 


roust protect thcmselaes against infecting 
the patient All materials Imen sutures so 
lutions and instruments that come m contact 
with the patient must be made sterile The 
operating room itself must be clean It is 
essential to learn how all these requirements 
can be met 

Operating Room — All modern operating 
rooms are well a cntilalcd ind screened Thc\ 
sltould lie situated on the upper floors of the 
hospital well awa\ from the general ac 
liMtj The room itself must not be too large 
nbout 20 b\ 30 feet It must conlun the 
minimum amount of furniture and apparatus 
thus lessening tlie amount of contaminated 
<uthc€ If po*5ibId clean operations should 
not follow dirt% operations — other rooms 
being used for dirla cases All Msitors must 
be gowned and masked unless tht\ watch 
from a screened galJen 

Sterilization of Linen (Fig 74 >) — All 
gowns caps ma«ks slieets sponges towels 
and dressings arc packed in drums These 
arc heated m the autoclave (Fig 744) 
which employs live steam under a pressure 
of la pounds for fort> five minutes This 
raises the temperature to 121® C The drum*, 
must not be packed too tighllj or the heat 
will not penetrate Cultures should be taken 
bv the bacteriologist of the vinous slenk 
drums at frequent inlervaL 

Rubber gloves are carelulh washed and 
boiled after an operation Ihtv are then 
dried examined for holes and rcstenlizcd in 
the autoclave at ajiressurt of 15 jioumls for 
fifteen minutes on two consecutive davs 
"More prolonged healing would dtstror thi 
rubber 

Rater — Sterile water is obtained bv bod 
ing prcvioHslv filtered water m a high prca 
sure water sterilizer at a pressure of 15 
pounds at a temperature of 121° C for out 
hour — one boiler of hot water and one of 
cold 

Solutions, such as saline glucose and 
bone acid are placed in flasks and auto 
claved at a pressure of 20 pounds for one 
hour at a temptrature of 120° C 

Rubber tubing, cl^sis and infusion sets 
suction tubes <lrains and flasks of novocain 
arc sleniizcil m the autoclave at a pressure 
of 20 pounds for Iwentv minutes 

Instruments arc thoroughlv washed after 
an operation to remove blood and other or 
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game matter Tho\ must be of <!imple con 
htruclioii lo mike for cas\ cleansing Thta 
arc placed m Irajs and Iiodcd for from fif 
teen lo Ineritv minutes TIip tcmptralurc 
100* C A 1 j)tr cent solution of sodium car 
bomlL raises tlic boiling point about 5* 
presents rust and reino\ts grcise Kmfe 
blades are tfuHcd bj prolomred boding and 
11)11*1 be IrnUd diiTircnlJv Tliea ire lioiled 
for three minutes and then placeel m 70 per 
cent ba weight cUnl alcohol for Iwcnla 
minutes 

Basins arc boiled m a special sterilizer 
for one hour because lhc\ are packed closeK 

Suture material in gl^s^ tubes comes 
from the nimufacturtr nlrtad\ rcndcrcel 
sterile b\ I speciil technic These ((d)cs arc 
‘ilorcd 111 5 per rent carbolic acid solution 


tion however non ab«orbabIe sutures mav 
protluce slowU healing foreign bodj sinuses 
The finest possible non absorbable inter 
niptcd sutures art recommended for all 
wounds except those mfected or polentnilv 
infected 

Setting Up a Sterile Operating Room 
— The nurse with all the materials lo be 
used non sterili/cd proceeds to set up the 
room She first puls on her head protector 
and musk and then proceeds to scrub and 
gown as discnbtd later The first slip is 
draping the tables after removing the sheets 
from the sterile drums (Pig 745) Jnstru 
ments are then brought in bv tnv from the 
adjacent sterilizing room (lig 741’) Basins 
arc set np and filled with sterile water b\ 
iheunstcrde nurse Tbi> «ame nurse w uf on 



uul then placed m 70 per cent alcohol for 
twentv nimiitcs just prior to opcrilion 
Suture maternd niav be of tno kinds ab 
sorbablc i r catgut and non ab orbablc 
I e silk silkworm gut lior i hair linen and 
a fine stainless steel wire Maiiv surgeons use 
onK catgut for buried sutures Onmg to the 
continued clTorts of oMelenc^ the absolute 
stcrilitj of catgut is now supervised b\ the 
government The maiij criticisms of catgut 
are in regard lo its variable absorhibilitj 
the deleterious effects of chemicals with 
production of serum and dclavcd wound 
healing and the increase (f mcKlcnce of wound 
infection dehiscence and po'stopentive her 
nia Manj surgeons advocate the use of non 
absorbable suture materials for buried sii 
lures usualU silk In the presence of infee 


the sterile nurse fetching extra sterile drums 
«oIiitions or inv needed matends The small 
uislrumeni tnv is prepared Kmfr Idades 
and lubes of catgut arc removed from the 
alcohol Suture tubes ire broken and catgut 
IS placed in nadiness Sheets for draping the 
patient art obtained from tbe drums and 
the antiseptic solutions for painting the op 
erativc site are made rcadv 

Masking — The surgeon also each assis 
lanl after doimmg a clean while coat trous 
ers and cap puts on a mask which covers 
the mouth and parlicularh the nose This 
fatter is important for anv mtinher of an 
operating room staff nurse or doctor nnv 
be a carrier of virulent Streptococci No 
member of an operating team whether doc 
tor or nurse should enter the operating 



1402 


ASEPTIC SURGICAL TECHNIC 


room if he has a cold or sore tliroat II is 
well espccnlh m the winter months tohn\e 
nose and throat cultures taken frcqucnllj 
of tho'c participating m operations 



1 R |j— ^lpnl« nurse Kno n* I f>«n f om tie 
sVet ir Uuna pTtparatnTj lo nji U c jnsUunwnl 
labln 

Scrublunjr (Figs “47 to 750) — T1 c care 
of the surgeon s hands is most important 
Nnila must be pare<l cuticle clipped and the 
«km Kept soft No surgeon with an infection 



t k IC— n ni« ng ntlnnt^ Ls fn in llr tirnrzer 
Tie 1)01 an I foM watrr slenFrcr ts bi tie IneL 
emun 1 

of his I and* or figers “1 ould operate Prior 
to operation the tips of the fingers arc 
placcil in lalf -slrcn-lh (U percent) line 
turc of io<hnc an 1 allow «1 to dr\ T1 e fin 


gers hand and forearms up to and includ 
ing the elbows are then scrubbed under hot 
running water with green soap and a good 



Tg 7-»7— I)f>p B tl Tn crips m I»lf strensth 
(SJ per cent) mbne prtparelcr) to scnibb ns up 
Note the tuTBcone eoal trousers cap an I tnask cover 
ng tl« iv6«e 

stiff brush for at least five minutes The 
hands arc llicn raised and the water is al 
lowtd to drip off the elbows 'll p hands and 



fonrarms arc then placed vn 70 per cent a! 
cohol wl ich IS aI«o allowed to drain off at 
the elbows 
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Gown and Cloves — ^Tfae hands are then 
dried vMlli 1 sterile towel (Fig 751) The 
gown IS put on (Fig 7a2) ind the hinds 



rig 740 — \ll ng water to dra a oft the elbows 

arc cirefullj powdered with sterile tilcum 
Figure 758 shows the proper method of put 
ting on gloves eirc being taken not to 



Pig ■*50 — Risng iij “0 per cut olcoliol 


Antiseptics — So far onlj sterilization b\ 
heat has been discussed It is obviousU im 
po^ssible to utilize this method of obtaining 
asqicis in connection with the skin of the pa 
tient or the skin of the surgeons and nurses 
Half strength (3 5 per cent) tincture of lo 



If “A — Dfjing hands with a stent I el Tic 
loble bolds gonna, g1o\es and sterile po^ ler can 

dine has been found to be salisfactnrj in 
preparing the operative site It is pul on 
when the skm is dr,\, otherwise it will not 
penetrate It is most important that it ho 
allowed to dri and then removed with 70 
per cent alcohol (Fig 754) 



r>„ A — Niirie I51 g up tie surgroua gn 


touch the outer part of the glove with the 
bare hand U hile waiting for the start of the 
operation the surgeon must keep his hands 
above his waist If the watt is long they 
should be covered with a sterile towel 


Alcohol 70 per cent is used to finidi llu 
sterilization of tubes of catgut and knife 
blades 

Bichloride of mereurv m 1 5000 solution 
IS used for washing the glovei! hands during 
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llic oiwration Tlii< «ilioiiI 1 be rtmo^cU bj 
rin«iri? m Picnic wnler 



I B “^3— Tl<* {<npet *#«■ for Iho lorfffin to p t «>n 
ku stores 

Cnrlxjlic nci<l o»p»rtc»t is u««l for can 
Itriznig the npptntlix •stump or the cut ends 


in suffers hut lhe^c arc inrhips the most 
sniuable 

Dmjttig Ihe Pattrnt . — After the 9>tc of 
operation has been pripirnl ssith lotline ntid 
alcohol if for i liparotoms a small towel i» 
phetd just iboM the pul cs and fastened to 
the «kjn ««lh two tone! clips Two large 
sheets arc then dnped one o\er tlie foot of 
tilt table rtaclmi!; up to tlit lower margin 
of the opentu c field and the other o\ cr the 
head of the table reaching down to the up 
IHT mai^in of the held and draped over llic 
tther screen Four towils art then nffiacd at 
ri^ht angles to one another leaving room for 
tht skin inti ton (Fig 755) hinallv a large 
sheet with a rentrtl opening is placed over 
the entire table Tlic small instrument traj 
IS brought over tht foot of the table and 
ndjiisttd to the proper height The surgi“on 
his n< istnnis and the nur es then Lake tlair 
proper positions and the incision is made 
(r»g 75<>) 

The stcnic field mu>l be made ns sninl! ns 
(KXMhk in order to avoid unsttnliring’ 
Ihe as istnnts must keep their bands in the 
fitld Ihiv must not reach for inslnimenls 
behind th( operator (I ig 757) 

Anj instrument whitli partiallv slips off 
the Inl ie IS unstcrile and must not lie 
touched \nv brink m the sterile technic 
must be imnuduatclv rcjiorted though it 
intans tliv sitting up of an intirc new sltnlc 
operating room rather this than run the 



t f other 1 oil ivi mtra alMlommal organs Car nsk of has mg a sc% ere infection dev flop m 
l>ol c act I (5 jKf cent) is uscil to store lul»e* tlw jvitirnt and pos«,il)l\ cause hi-s dcatls 
of catgut Manv other anJisiptics arc used In sj ile of nit the manv safeguards that 
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Tig. 75> — Drapinp tf»e patwnL Onlv operative area ii expo«ed 



Fig. 73(5— The incision. Sliowiae llie portion ot the various nicmlirts «*r the Dperatiii; lean). The siirgcoo 
with his fecon«i assisUnt lo the left, hts (irtl assbtant across ll»o table, the sterile nurse hantfing an artery 
clamp, the ancsUictist at (he patient's heact. 



Fie 757. — \n improper way of fiandmg in«lnniienls — ivh'md tlw operator. 
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!ia\c been di cursed there ire sldl wenk 
bilks m the clnin of aseptic surfjica! tcchmc 
'MelencN'^ in 103 d in a stud% of the hiclenal 
flora in his operating room tsUnialcil that 
from 35 000 to CO 000 bacteria fall on the 
operatne field during the cour«c of an hour 
In other words e\er\ wound under usual 
operating room conditions is. contaminated 
lorlunaleh few wounds become infected 
probabK because of the natural resistance 
of tissues and the fact that different indi 
siduals sars in tbeir susiccplibilit' to infec 
tioii Ncserthclcss the as crage incidence of 
infected wound> toda^ is from 4 to C pet 
cent sometimes rising as high as 20 per cent 
IIow can the number of nir borne bacteria 
in an operating room be reduced’ A number 
of procedures ha\o been propo«cd to reduce 
infection of clean surgical wounds to an ir 
reducible nimimum One must mention par 
ticularlj the work of Ilarf* who proposed 
llic destruction of air home bacteria in an 
operating room be bactericidal radiant cn 
ergs through continuous special ultraviolet 
radiation of the air an<l the field of opera 
tion Ills work is most encouraging The use 
of proper masks for the opcriling room per 
sound IS oliMotis Ilowcecr the perfect mask 
which nbsohilch presents the outflow of 
lacltna from the no e and throat has not 
been found Most masks ustd toda\ b\ sur 


geons deflect bacteria from the operatne 
field rather tlian filler them from ihecxpircil 
air Arnold behexes that cellulose wadding 
IS the best material for filtering the cxpireel 
nir It Is far better than the cotton gauze 
comnionix u«cd DcTakats suggests the use 
of a flannel mask which he claims succe s 
ftilh filters tlie e\pind air '^laige Dims’ 
suggests the use of two masks coxcring both 
mouth and nose each consisting of three to 
four thicknesses of woxen muslin CO to 05 
strands to the square inch 

Jackson** behexes that mechanical cleans 
ing with soap and xvatcr just before the 
closure of a clean surgical wound is not 
harmful to good xxound healing and xxill pre- 
sent the small percentage of infections that 
still remain as a plague in excrv surgical 
clinic 

CoMAUSDEIl CaHSLS M EEKS 
RtnjtrNCEs 
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Hypodcrmoclysis — Il^'podcrmocfysis is 
the term ipplicd to the suhcutnntous tnfu 
Sion of large amounts of fluids Inxorite sites 
for lijpodermoclysis are the loose subcu 
taneous artolar tissues of the tliighs aiifl low 
in the axillae or flanks ami the submanimnry 
counectne tissue For infants the subcu 
taneous tissue of the back or bullocks may 
be preferable Following prolonged mhala 
tion anesthesia il is not adMsabk to give 
submammarj infusions ficcausc of the dan 
ger of further embarrassing the respiration 
and thus predisposing to pulniontrv compli 
cations TliL apparatus most commonly used 
consists of two long needles (S or in ) 
conncclerl bv means of a gla^s \ uid rubber 
tubing with a sterile container uiiicli is siis 
pended approximately S feel above the level 
of the patient Ihc rate of flow is controlled 
by a clamp on the tubing just below lla 
bottle and bv using needles of small caliber 
(18 or 20 gauge), overdisttntion of the tis 
^ues should be avoided so as not to cause 
the patient any unntccssarv discomfort 
l\oodyatt‘ advocates the use of several 
small needles m order to accelerate the rale 
of absorption and to prevent undue disten 
tioii of the tissues, these are conncctcrl with 
the central apparatus by means of rubber 
tubes and n Carrel Dakin glass coniictling 
piece Solutions must be carefulh prepared 
Uio ones most comnionlv employed arc nor 
mal saline ami 5 per cent dextrose Uiiigcrs 
solution Tlic rale of flow should not be 
greater than 500 cc per hour v^ hen multiple 
needles art used the amount can be in 
created proportionately 

Intravenous Infusion (Venoclysis) — 
Inlravtnous infusion Jini>be> the inlroduc 
tion of hrgt rjiiantitics of fluid into a vein 
V No 10 or 20 g uige ntcdlc is inserted into 
anv suitable suiicrfidal vein DiflicuU veins 
inav necessitate the U'C of a cannula afUr 
culling down on the vessel in this tviiit tin 
vein siiould ht isoIaUd from its bed »nd two 
catgut ligatures tlirown around it Ifu distal 
one tied niul tJic proximal one left loo c until 
the infusion Ins been completed After the 


distal ligature has been tied the vcm is 
partially incised trausvcrsclv with sharp 
{Minted scissors and the canmila slipped into 
Us lumen through the incision ^^ith mod 
trnte skill and a sharp madle it seldom 
should be neccssarv to cut down on a vtin 
In intraiLtiovs wor! more jailurra arc due 
to a dull needle than to any other ample 
factor Oucc the needle or cannula is properly 
placed in the lumen of the vtm it is con 
necled with a piece of rubber tubing (all air 
having been expelled from tiu tubing by al 
lowing the solution to run tlirou^li it) which 
loads to a buret or vacolilcr flask supj irtixl 
near the bed (Fig 758) The rate of flow is 
rcguhlcd by the height of the fli k ibove 
the vein and by a damp on llie ru! 1 r (ubmg 
the drip clmmlitr shown in fi^iin 5S pro- 
vides an excellent indicator for regulating the 
rate of flow Wooclvalt rccotnii i 1 that 
the rate of flow he ilclcrnimcd bv tl « body 
weight t c 4 cc per minute for i patient 
weighing from 100 to loO poim U and 5 cc 
ptr minute for a patient vvcighini, from 150 
(o 200 pounds This is of espvcnl importance 
when <ic\tro«c solution is being u td as the 
patient can absorb only 0 8 Gm of ^hicosi 
per kilogram of bod\ weight pir hour Gin 
co«e given in qiiuniJlics extriiJing this 
nmoutit acts as n diurctiL and a d hvdranl 
bolulions which mav be used for vtnoclvsis 
arc normal sodium chloride 5 to 20 per cent 
dextrose «;olulion (5 per cent dextrose is 
most neirlv i olomc vvith bloml) gum 
atacia IlartmaniFs «oliition plivmn bfoml 
scrum and comi»itil Ic whole blood All sohi 
tions for intravenous u<c «!hould be preparcxl 
with extrtmt. tare so that no mrlions vij!) 
J>c caused by them Onlv frtsh solutions 
should Ik? ustd and thcsi must bt Inclen 
ologically and diLinn dK pure Cerlam of 
the eoinmcrcial labornloriis havi pritarwl 
solultous for inlravtnous ind subculaiuous 
ust wfiitfi arc put up iti scaled gltss contain 
trs thus innkmg (his form of Ihtrapv avail 
able to the general pnctiliomr 

lllood Transfusion ^ — lie Icchmc of 
blood transfusion has been so grcallv smipli 
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ficd in recent jears that it's nse is now 
able to ph\sicnns e\cr\ where Formerly it 
was n hospital procedure hut now blood 
can be readih gn en in the home on the bat 
tie field or on ships at sea 
Selection of the donor is of prime impor 
lance Syphilis m the donor must he care 
full\ excluded both bv historj and b\ the 
Ra«sermann test A recent attack of taphoid 
feicr diphtheria malaria influenza tuber 
culosis or rheumatism should ilisquaUfa a 
prospective donor The blood of the donor 


Group II (A — Landstemer) — Serum ag 
glutmates corpuscles of groups I and III 
Corpuscles are agclutinaled l)\ sera of 
groups HI and 1\ (4ppro\imatcK 40 per 
cent of all persons belong in group II ) 
Group III (B — Landstciner) — Serum ag 
glutiuatts corpuscles of groups I and II Cor 
puscles arc agglutinated bv sera of groups 
11 and IV ( \ppro\imatclj 7 per cent of all 
persons belong m group 111 ) 

Group I\ (0 — Landsteiner) -^erum ag 
glutmatcs corpuscles of all other groups 



should be. tvped and if it is found to be in 
the saint group as that of the recipient the 
bloods of the two should be cross tvped 
Failure of agglutination with tlie cross tjp 
ing indicates compalibihtv of the two bloods 
Blood Grouping —Moss® found that all 
bloods could be classified into four groups 
according to their agglutination reactions 
Group I (AB — I andslciner) — Serum does 
not agglutinate the corpuscles of anv group 
Corpuscles are agglulinaled bv sera of 
groups IT in and IV (Approximalclv 10 
per cent of all persons belong to group I ) 


Corpuscle are agglutinated bj none of the 
sera (\pproximatelv 43 ptr cent of all per 
sons belong m group IV ) 

For Lee’s technic of blood grouping there 
should be kept on hand fresh sera of persons 
belonging to groups. H and IH * To carrv 
out the tests a suspension of the donors 
red cells is prepared bv placing two or three 
drops of his blood into 1 cc of citratcd salt 
solution A platinum loopful of standard 
group II serum is deposited on a slide and 
• Stock sera olita ned from one of the t >01 
lalioratonca ore rccommen for penend twaRC 
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in jt IS cmuUillcd i loopful of Ihc ilonot’s 
rtil cell suspension The agglutimtion can 
be obsmecl ssitb a Ion poner mngnifjmi; 
glass Agglutiintion wlitn il occurs is com 
plete m from five to fifteen minutes The 
test IS repeated asith group III «erum (Ibis 
mas be clone simullantousK forexpedicnej) 
If both sera agglutinate the. donors cells be 
belongs to group I If neither agglutinates 
them he belongs to group IV If ngglutina 
tion occurs w ilh group II scrum and not nilb 
group III the donor belongs to group 111 
Agglutination bj group III serum but not 
with group n puls him in group II 

Cross tjpmg IS done bj mixing a loopful 
of the donors cells iMtli a drop of the re 
cipienl’s serum If agglutination occurs the 
donor should be rejoclod esen though be 
belongs to the same group as the recipient 
Guthrie and Huck hnse ckmonstrated the 
ivistence of subgroups uhich the usuallj' cm 
plojed methods of blood grouping fad to 
detect 

In an emergenej it mas be necessary to 
dispenie irilJi the time consuming procedure 
of grouping the bloods In such instances 
compatibihtj can be dircctlj and qutcUs 
dclcrnimcd bv cross taping It is ad\i able 
if txpcdiencj permits to select a known 
group n donor Ilottescr the cro«s match 
ing nocr should be omitted 

\fethods of blood transfusion m most 
coniiuon use todaj are the indirc'cl or citrate 
method of I CM isobn'* and the direct methods 
of Lindcmann Kiinpton Broun Unger and 
Scaniiell 

Citrate Method — This method is the one 
most widelv used Icidas The procedure as 
described originalh b\ Lem ohii In*, been 
aanouslj modifl«.d but its cs«enlid features 
arc unchanged the*«e art (I) collet tion of 
the blood from the donor (2) addition of 
sodium cilrilc (10 tc of n 2^ per cent solu 
lion for each 100 tc of blooil) and (1) in 
Iroduction of the citratcd blood into the re- 
cipient s \ein (I ig 7o8) The use of a sealed 
flask for colhetmg the blood rtpresents the 
most significant impro\cmcnt o\er the origi 
nal Ictlinic For the procedure as carr/«I out 
b\ our transfusion teim the following 
materials arc required (1) two nicilles of 
Mifficienth hrgt giugc to insure fn c passage 
of blood Ihrougb the lumen (a No 15 or IG 
gnugt needle is rccommcndctl for the donors 


aein and a No 19 or 20 gauge for Iht re 
cipicnl s) tlita must be sharp and should 
jiosccsa n short bc\cl (2) a \ itohUr flask 
filUd with a rubber stopper and ronlauung 
70 cc of 2^ per ctnt solution of sodium ci 
trale m normal sabne solution (3) n second 
piece of rubber tubing (15 to 18 mcbtslong) 
fitted with an adaptor at one end and the 
speaal sake with attnclitd needle at the 
other (Fig 759 li), (4) a lujiodcrmic sjr 
jnge containing a 1 per cent solution of «oi o- 
cam and (5) an ordmars sacoliter tape of 
inlrjsenotis set The apparatus is assembled 
ns shown in figure ToP and the blood flow 
from the donors %ein is rcgulaltd b\ means 
of the val\t Iht ncp.ati\c pressure m the 
staled flask insurc!> t steads flow 
A blood pressure cuff i» placed <m the 
donors arm to scree ns a lourmquct uid 
the arm is prcparcel as for an\ intravenous 
infusion Prior to insertion of tlie meilh a 
drop of 1 per cent novocain sh ulJ lie m 
jeeted tnlradernmlK over the vim s lecttd 
Dodd savs This nneslhelic is mil i tour 
lesv Id donors it is a right Tin m die is 
llicn inserted into a large vein pref nbk 
directed pcniiluralh The rale of (he flow 
of blood from the donor is regtilnletl bv the 
valve mtch inism As the blood flows into the 
flask It IS agitatwl gcnlK to insure mixing 
with Uie citrate \joIenl ngititmii sliouhl 
be condemned because of tl e il ni^er of dc 
stroking tin platelets ami ctlluhr elements 
Use of this teclinie makes certain that the 
biooel IS at no time exiiosed to the mr Uhen 
llic desired amount has been oblminal llie 
needle in the donors vim !-• withdrawn and 
Ihc valve with its attnclud netdh i- re- 
moved from the rubber stopper in the vaco 
liter disk 'llii flask is then tmii porlisl to 
the tiatienls room the rubber disk which 
seal- the nir vent nml the hole for the at 
lacliincnl of the tubing of the reripicnl «cl 
IS torn awav from the -topper ami the fln-k 
IS substituted for the flask m the intravemms 
i:ct which IS in operation at the rc-cipiinls 
bedside (Iig 758) A metal filter s« i is at 
lached below tin fla-k containing the 1 lood 
The iiifusioji shnuli) be given sJowk (forlv 
minutes to an hour being allowed for 500 re 
of bfooif) and measures advptid to prevent 
the blood from liecommg ehitinl before il 
enter- the reciimnt s circulation this i« ac 
coraphshed bv immer-mg the rubber tubing 
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of the mtn>tnous <?el in n hnsm of water 
mamt'iincd at 'Iiglitlj al)o\e bo(h temper 
aturc 

The donor s arm -slioulti be carefully 
bandaged following the withdrawal of the 
needle in order to pre\cnt the de\elopment 
of a hematoma or sccondarj infection He 
should be instructed to remove the bandage 
in from twehc to twentj four hours 

The ad\antagcs of the citrate method are 
sc\ oral (1) It IS simple and applicable for 


effect IIowe%cr it has been shown that 
temporarily the coagulation tune of bloml 
actiialU IS decreased following the injection 
of citratcd blood A more plausible objection 
IS that of the destructt^c action of the drug 
on the complement thus reducing its phago 
cytic and opsonic powers The latter contri 
indicates its use in cases of sepsis or in the 
presence of genera! infections Administra 
tion of heparin to the donor just prior to 
transfusion has been projioscd In this wa% 



!■ B "39 — Cqd mcfcial »acollfr fin ks fuel as lie o e si own in ihi* llustraUan love ^really simptfie*! 
ll e mil Irswal of 1>I xhI from a dotjor Tl e rubber stopper i» €y» ererl with ai a r lighl rubljer »l A lo pre«er t 
the saruiim Tie siwc al needle wl ch u attached lo lie s Ive merl an sm is passe I through this rut her 
<1 <0 after l>e ng connecter! w th tl e rubber tub ng \fler ll e needle ts inserted into the donors arm tJ e valve is 
rarefuti opined an I repdaled so as to pnvluce a bnsi steals fion ot blood tMien lie desired amount of 
Ilxxl has i>cen taken the salve needle is wthdrann tie artglt ml ber dA is peeled off and lie tube lo 
tl e rrcij ent (wl cl conta ns tl e RieUI filer) is connected » th ll e flask by the insertion of a glna* 1 1 m 
the tulbrr stopper The flask is then tn%eited nod suspenled troia a atan lard at n heiEl t to insure Row (v 
Itmiity 


tis,e li\ ihc Rcncrtl praclitioncr tnd (2) it 
jtcrmils Iransjiorlition of blood before u«e 
(3) at Olds all possibilitt of infecting the 
donor (4) mmimiycs Ihe danger of clotting 
and (5) requires no assistants The dtsnd 
aantage most corninonlt mentioned in coo 
ncction with this methol is that the blootl 
IS nllcred bt the addition of an nntieoagii 
lant Sodium citrate has a tcndcnct to de 
stmt hlood platelets and this would seem 
to contraindicate its use for hemostatic 


the clotting time of the donor s blootl can 
be prolonged sufficicntU to obtiatc the 
neccssit\ for using sodium citrate However 
heparini/ed blood should not be given when 
Iicmoalasis IS of concern 

Blood Transjuxton'i tn Infants — For in 
fants transfusion requires the iitmo I pre 
cision and should not be uiulertnl.eii b\ one 
iinslvdlcd in intravenous technic Tlic great 
aphenoiis vein just anterior lo the nieiliil 
malleolus and the small saphtnous vein jtisl 
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posterior to the c^lcrnil iniillcohis *»rc Uic 
\ems of clioJct bK-xiivL of their rcKtixth 
large caliber itHl llit, better chance of im 
mobilization of the part The latter can be 
iiccompIisJiccI bi placing a small woodin 
splint along the outer aspect of the leg op 
posite the operative field and fixing it in 
place with adlitsivc strips Tlie foot should 
be strapped to the splint in the position of 
])!antnr flexion if the great saphenous is to 
lie used A prchminarv mlradermal injection 
of novocain is aclsisahlc in order to niitiim 
ize sub tquenl struggling on the part of the 
infant ^^llh n lancet pointed scalpel a smalt 
incibion (1 cm) is made in the skm ovcrlj 
mg the vein and the latter elevated into 
view with the aid of a small fine |)Ointed 
tissue forceps this being used as a skid 
ratlicr than to grasp the vem Once cxposoil 
the vcs'cl is opened with a delicate fine 
pointed scissors and a \o 19 gauge ncc<llc 
with a 45 degree bevel insorUd the needle 
can bo held m place with an 00 catgut tiga 
turc or better b\ clamping it just above 
tiie opening in tlic vein with a spccialtv con 
Striicled mosquito forceps through the 
lihdcs of which near the li/i a holt has betn 
drilled which is just large enough to clasp 
n 19 gauge needle Citraled blood is then 
injected Gentle pressure will control Itak 
age of bloml from the vein following with 
(frawnl of the needle thus preserving the 
vein for fuliirt use 

Jicfnyeralcd lUoail — Cilrated lilooil mav 
be preserved m a rtfriw rater at 4*^ C (or as 
long ns two weeks without serious dcleriora 
lion Slnditv bj Hull and Drew rcvcalcil ns 
tile ontstantlmg rlinngi>. m rtfrrgernlcd 
blood ti lo'S of white etlls and platelets an 
increase in plasma iKilasbiuin and a decrease 
m prothrombin llowevir for most clinical 
purposes it should give the snmc rc«iilU as 
Ircsli blood Transilorv jaundice has Ijcvii 
obsirvcd in recipients given prcscrvtd bloml 
which has iKtn stor«J for nun or niorcdivs 
Ik cause of this hmilcd period of usefulness 
It is jinibable tint refrigi rated whole Wood 
will give wav to ihi use of plisnia which is 
bcconmig rtcognized ns an excellent siiliili 
lute for vvholc blool and can l*c sfortd for 
a much loiie'cr lime 

Dirtrl Vi/fof/-— rill ^iiincll apjnntus 
consists of a thrcc-wnv stoifccK-k vvitli rtiliber 
tubing and adaptor' for each of the thrrt 
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fittings two cannula Ivpe iiecillca and siv 
cral 2> cc special I utr svTingcv 

In former j ears the direct method of blood 
transfusion was widdv uscil but with tin 
increase in popularity of the cilntc mtlIio«i 
it his become almost obsolete 

Vdvocntcs of the dincl method of tnn-> 
fusing blood tlairn for it the iidv inlnges of 
(!) the use of mimodirieil blood (2) Icsa 
ehniice of contamination (J) no disturb 
aiicc to the plalclits and (4) lc-»s thiDing of 
the blood 

'lilt disuh Ullages of Ihiv methcid art 
that {!) sptcjal appiritiis is nqinrul (2) 
the donor and recipient must b< m ll i smnr 
room with consequent psvthie tnuimi to 
the patient and (1) if blood rl it- ii the 
apparatus this mav he difliLiiit of nrnt 
(ion 

is doubtful if J)i imihwl 
(niplovcd per 6c has nnv innint n thi 
incuKnee of rcaclmus following, tr II fi i ms 
Studies conducted b\ Ixwisohn* inillmidv 
lend conviction to the conclusion tint jkisi 
transfusion chills with an iKv i(i i )f (hi 
(cmjicraturc art diit lo (I) irnpro(i r bans 
ing mill stmli/aliDJ) of Ihc matiria) used 
(2) imjicrfecl Ictlinic of transfusion or ( 1) 
incompatibilitv of the donors IiIwkI with 
tint of the recipient 

/Vnsma rruiiJi/iiiioii— -In ricini \«ir the 
thiratHiitic value of human phsnta and 
scrum as n suhvlilulc for whole bJo»>d Ins 
been definitilv c*tnbh«hial and its minivr 
ous advantages are Iwiag dnwon-traUNl 
dailv III the present world war The prob 
km of siirgital shock fong has occupied tfu 
attention of medical iiivistigntors and mi 
mtrous thfoncs have Wn advaiuTd l« 
explain this jihvsinlogie jdicnommon 
scclion on Shock ) T he principal ailv niitnei s 
of plasma or strum over whol bloo! an, 
that it Can be snfelv stored for long jktioiN 
and that it does not nainirt tvpmg before 
infusion mav la })nparid from 

(rt-h cilrnletl or hejearmiris! bl hmI nr from 
stored or preserved whok blotMl Tin cells 
mav kcveparvlid rillnrbv c< ntrifiigation or 
bv cedimentatioti Tim former i- the jeraclire 
in large hospital or whirr large omonr t» of 
plismn nn Jimlrsl and is ne<avinj»)i 1 eel bv 
u-c of lerj.e rcnlnfiijrc fiiV'ks It ha- Ihr- 
vttiilact*. of SjHisl and diinunli m i f In mol 
VMS lligareliese of tlm m''lho<l ueal m 
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separating the cells, the plasma is aspirated 
asepticallj and, after testing for pjrogens 
and sterility, is stored at room temperature. 


Plasma may also be dehydrated and stored 
in the dried state, but this is a complex, 
costlj and difficult procedure Dried plnsim. 







Fir 7GO — Teclinic of intubation I the component parU of a tube for llie small intestines a. The nspiratinc 
tip size 16 F , b. itouble-lismened tube »itb peifoTations from the small lumen for inflation of the balloon 
anil into the large lumen for aspiration of intesliinl contenla c, metal connections if rouml rubber tubing con- 
pecting the apparatus to aspirating bottles or to a aynsge for the injection of air (the rubber balloon is cut to 
the correct size before being lied on the tube) It is of great nnportanee in assembling a tube to safeguanl 
against blockage by seeing that the diameter of the lumen of every part from tip to bottle increases progressiieb 
0, the tube assembled for aspiration both ahead of and behind the balloon In Sa is shown the importance of a 
loose billoon that can sag forward temporanlv cmertng the tip as it ndiances 3 the tip is mounted on the 
small lumen so that llie balloon precedes Ibe lobe an assembly that is parlicularli useful in the presence ol 
multiple adhesions 4 the balloon on a separate tube draws a single-Iumenrd aspirating tube after it, a device 
nsed chiefly m oases of multiple partial obstrucltons S and Sa the fluoroscopic appearance of tubes at the point 
in the duodenum at which the balloon may safely be inflated without tear of its being regurgitated back into 
the stomach G and Ga the wav in which a tube is believed to emptv the intestine segment bv segment, de- 
flating it allowing the blood supply to return and then being advanced to the cevt point of angulation by the 
returning peristalsis • 


at 4“ C , or IS frozen Freezing is the best 
procedure, as no bacterial growth and no 
precipitation of fibnn occur at this tempera- 
ture Frozen plasma \m 11 keep indefinitely. 


however, has the important advantages of 
reduced bulk and sterility under any con- 
ditions of temperature. It can be regener- 
• Abbott Arch Int Med 63 
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ated in ten to fifteen minutes bj the iddi 
tion of sterile distilled wntcr For these 
reasons this tjpe of plasma is used bj the 
Armj m the field 

For routine u«e the most salisfactori 
method of keeping plasma is in the frozen 
stale An\ mechanical refrigerator will ac 
commodate a fen bottles (250 cc of plasma 
in a 350 cc bottle) For prolonged storage 
honever an icecream cabinet or other 
below zero milt should be employ cd Froren 
plasma is melted at 37° C and can be nd 
ministered leithin fifteen to Inentj minutes 
after being ordered 

Proctocljsis (Murphs Drip) — Rectal 
infusion represents the simplest melhwl of 
suppUing fluids to the unconscious patient 
\Mien well tolerated it can be substituted 
for parenteral clvstcrs throughout conxal 
esccncc It requires no elaborate apparatus 
or sterile solutrons and can be gnen bj am 
intelligent nurse Luckharl has shown that 
of the glucose solutions the I per cent con 
ccntralion is absorbed most rnpulli ami is 
least irritating to the colon IleUntion 
enemas maj be substituted for the ACurphi 
drip to supph fluids postoperaliieU For 
this purpose from 4 to 0 ounces of a I per 
cent solution of glucose is giicn through a 
catheter at four hour interiaU Stimulants 
(ubisky brands coffee etc) and seda 
lives (bromides chloral etc ) ma\ be ad 
ministered ns retention enemas 

Phlebotomj — Phlebolomj (vcnc«cction) 
is the term applied to the opening of a a cm 
for blood letting As a therapeutic measure 
blood letting no longer enjoi s the popularity 
it once hold Ilowcier it is a useful procc 
dure in certain forms of hjperttnsion amen 
orrhea poKcythacmn \cri and congtsliic 
heart failure 

Gastric iJinge — ashing the stomach 
IS accomplished bv passing a stomach liilx. 
or nasal catheter (Lcmh tube) into the 
stomach The latter is better tolerated by 
most patients and since it is less hkcli to be 
accompanied bs retching is recommended 
for postoperatne aspiration The catheter 
should be lubricated with iiuncral oil and 
gcnlh introduced through the iiarcs when 
the pharjnx is reached the paliint is gnen 
a glass of water and a straw and instructed 
to swallow The tube can be inserted with 
out difficultj while the patient swallows the 
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water -kftcr the tube has reached the stom 
ach a sarmge is attached and the gastric 
contents are aspirated 

Wangensteen Suction Apparatus — 
The TlangensCeen suction apparatus con 
sists e«sentialls of a water siphonage outfit 
a calibrated bottle for measuring aspirated 
gas and a Levin catheter If the ^\angtn 
Steen suction apparatus is used longer than 
two or three dus the danger of c npliagcal 
erosion should be kept in mind (Sec section 
on Intestinal Obstruction ) 

Intestinal Intubation (Miller Abbott 
Tube) — ^Intubation of the small intLstmc 
bj moans of the Miller Abbott tubi has 
proved to be a valuable diagnostic inr) tber 
apuitic aid in a vnritlv of mte tinal loncli 
tions Decompression of the low cl b\ tin 
means ib particiilarlv effective in paralvtic 
ileus and non-stringiihtion Ivpts of ob true 
tion The apparatus consists of a flrte- 
bolllc ^^aDgenstccn svslcm and a h iililc 
lumened tube with an inflatable r ibbcr 
balloon at the tip one of llic imur tubes 
IS an aspirating lube the other is a tube for 
inflating the balloon The housing tube 
should be 10 to 12 fett in length with a cir 
ciimftrcnce of If* mm (Jig 7R0) TU chief 
obstacle to sutcessful use of the Alillcr 
Abbott tube hes in the difliciillv so fro 
quentiv encountered in passitii. the tip 
beyond the duodenum This difficullv is 
natiirallj increased in the piescnee of mtes 
tinal obstruction AbbolU savs In most 
instances the best results are obtained b\ 
using more patience Omn most men cui 
rcadilv muster iii Ibc presence of n critical 
situntion Ills description of the tcchnic for 
passing the tube is ns follows 

I Insert an appLralor wrapped with cotton to 
III. danelcr ot tip tube for S in of its lensU an I 
saturated with i per cent pontoci nc n the s ct of the 
patients on^ nh cli adm ts it n>o<t freely Tl e t p 
si ould at ul a^n st the |>o$tenor iwLWipl aryn* “ Test 
tl e patency of hnt] lube lum na w lb a synnfT and 
test lie I atloD I II Icr water for Ieohs 3 I ul ncate 
tie tube and empi luillivin will an n I free jetlj 4 
Reino%e lie oppl calor and pass |1 e t be in thtotigh 
tl c IK* e unt I tl e 1 1 e ters ll e slnmaeh \» a r le 
sum Unj; me lent to ll e patient s d sor ler has euipticl 
the sto uaef if nol ewpl> it S Place lh<" patient 
prone w tl I s I ea I (o ll e left, or M nearh m Uits 
pos I n as pov I Ic 0 Inject SflO cc of a r not into 
tie balloon I 1 into tlte patents stomach Advance 
the lube to the "3 cm mark in a small pat enl or to 
^ en lU a larjre one Connect the suction apparatus 
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to the tube for the immediate wilhdranal of the in 
jecled ait and the intestinal contents that an obstructed 
liottcl intermittcnllj regurplates into the stomach The 
purpose of this procedure is to d slen 1 the stomach 
enough to allow the tip of the lube to pass from the 
lell to the ngl t band portion for in tVie presence of 
intestinal ol structinn the antrum and body of the 
stomach are iii light contraction and a lulie passed 
uilhoul this precaution will coil m lie fundus “Tie 
tube shoull be taped to the patients nose and the 
patient allowed to remain in this position for an m 
definite peno I until the tip enters the lrons\erse por 
tion of the diimlenum In general tie perioil for which 
it IS safe to wait depiends on the state of the patient 
In the alisence of strangulation the patient will im 
proie hour bi hour from the withdrawal of inlestioal 
pas and fluid which finds its na\ back to the stomach 
Intravenous infusions or blood transfus ons max be 
given at this time and fluid h\ mouth if as much is 
aspirated as ts swallowed A 0-tJ per cent salt soJ ilian 
max be drunk but if this is distasteful 06 Gm 
sodium chloride in capsules should be pven for exerx 
100 cc of drainage S Tlie tube cannot be passed 
further until the balloon has entered the Ihtnl part of 
the duorlenum or inflating it will cause its regurpUtion 
bach into the stomach Its postion ms> most easiK lie 
checked at frequent intenals bv appl)ina a drv dean 
glass W ce sxTinge with a smootliN ground harrd to 
the balloon lumen and injecting 10 cc of air ^^lth 
practice it soon becomes possible to recognw the chor 
BCtenstic feel of duodenal contract ons as transmitted 
to the ijT'*>** plunger K more certain metlod is to 
take a bcilside film aimed at the upper alalomen 
Fluoroscopx is the most certain but the most Irxsng 
procedure to tl e patient ^ en m place the Inllooii 
should be filler! with <3 cc to 30 cc of air but no 
more and the air passage clamped It is well to test 
the Inlloon occasionally thereafter in case a leak has 
dexeloperl 10 The otten hnt nurse should from this 
time on pass 6 in of the tube into the patients nose 
each hour retaining it with tape If the 1 allnon is 
pulling the tube out of the stomach as fast os it is 
being introduced no nausea w II acr-ompony this pro 
fcdure SI oiil 1 the psticnl s 1 1 lenK liepn to choke on 
the tube no more shouT 1 lie passeil than goes in with 
out gaenng as it is probable tlisl the tip las rcachcrl 
the obstruction an 1 is no longer a Ivancing Tl e tape 
shoiil 1 lie removeil from the patient s nose at this 
time if the obstruction is mechanical In a cose of 
pnmlxtc i!«.us when distention has Ijcon relieved the 

I allnon max lie emptied It is lien safe to allow the 
talie to remain fapeil to the patients nose imlernilelx 

II From the time tie tulic reaches a position 3 ft 
lirxond the pxiorus footl as well as drink should be 
gixen in fixe small feeihngs dailx as tolerated Snee 
the resi 1 je must be aspirated through the tube it is 
important Iluat a low resi lue diet be selectoil I prefer 
to liepn xnlli tie half strength pliisiolope saTine 
referretl to aliovc and to all in the following order 
cFlute straineil fruit juices clear unseasoneil soup tea 
coffee nee melba toa«t soft cl eese meat or fni I 
jell es fnnna-s lean rare beef and Iamb bo led or baked 
fish mashed polslo milk butter an I pim-ol xegelaMes 
^ugnr and salt are used freelv and skim milk in tea 
coffee and on cereals at anv lime 1“ If the tube is 


to remain in place for more than a few davs routine 
esanunation of the nose and throat li alxisable If 
ephednne or a comparable substance is used routineix 
in the nose and if the patient ls urged to eat little 
HifRctiUy need be nnticii ated from niiicosnl imtalion 
IS The tube is renioacd bv emjilnng tl e balloon and 
wiUNlraning 1 ft everx fifteen minutes If the bdloon 
has been esjielletl bx rectum cut oD ll e lube at the 
nose and xxilhiraw it at tie same rate from below” 
In an emergenc} it max be necessary to use a ware 
six let and pass the tube xiitli the aid of the fluoroscope 

Spinal Puncture — Spinal puncltire 
(mdiiccntesis) is the introduction of a 
needle into the stibainehnoul spnee II is in 
dicatcd (1) to rcliexc spiinl fluid pressure 
(2) for sptnil fluid maljsis and (3) for 
spiml anesthesn 

Tcchme — Unless the patient is too iH to 
he moted he should ht plnced on a table 
before sptml puncture is attemplctl lit !« 
then instructed to lie on his side chsp the 
hnees xxith his hands and draw them tighlR 
against the abdomen flcMng the head and 
shoulders at the same time This will arch 
the back and widen the intcrxcrtebral 
spaces A small pillow or folded sheet is 
placed under the head for comfort The 
shoulders and iliac crests should be perpen- 
dicular to the table Proper attention to 
these details will facilitate the introduction 
of the needle into the subdural canal 

Hating satisfied himself tint the patient 
IS in the correct position the operator should 
carcfullv asepticize the skm for a consukr 
able area around the site chosen for the 
puncture This is best done b\ thoroughh 
scrubbing it with ether and applying two 
coals of a 2 per cent solution of iodine 
Sterile towels dnptd oxer the unprepared 
skin will proxide additional protection 
against contamination The fourth liimlur 
interspace is the site usuallx chosen for 
spinal puncture ^Micn this space has bien 
located h\ approximating the center of a 
lint connecting the two ilnc crests it is care- 
fully palpated xvitli the lliiimb of the left 
hand and the oterhing skin nncsthetiml 
with a 2 per cent solution of noxocain 

The spinal puncture needle should be of 
strong jet flexible material A short betel 
with a sharp cutting edge will minimize the 
danger of tnjurx to the nerxe filaments of 
Ibc Cauda A 20 gauge needle is best for 
diagnostic puncture and drainage, while a 
smaller needle (S2 gauge) is recommended 



jriNOR SURGICAL PROCEDURES 


Uo5 


for use m spiml nncsthcsii In performing 
Ihe puncture the shaft of tlie needle is 
steadied vtilh the first three fingers of each 
hand the thumbs controHing the base and 
inserted m the midlmc through the middle 
of the interspace %Mth the ‘•haft pcrpcndie 
ular to the skm surface (I ig 761) Jtc 
sistance \mU be felt \\hen tlie interspinous 
ligament is rcichcd and again when the 
needle point conus m contact with the dura 
There is a sudden release when the dura is 
punctured The st\Ict is then withdrawn and 
the spinal fluid collected in sterile test tubes 
A free flow indicates a satisficlors punc 
lure if tilt flow should stop it usually can 
be reestihlishcd bj rotating the needle 90 
degrees can being taken not to change its 
position otherwise unless the stslct is rein 


cussion and roentgenologic examination If 
the scapiih interferes it niai bt mo>rd for 
ward and lattralU bv ba\mg the patient 
place the hand that corresponds to the af 
footed side on the tip of the opposite shoul 
dor Appropriate drupes of sterile towels 
should then be applied 
A small wheal is raised in the middle of 
the dtsircd intcrspicc bs the injection of a 
small qiiantits of a 1 per cent solution of 
nosocain k larger needle should then be 
used for thorougli infiltration of all intercom 
tal tissues as far ns and inrluding the pleura 
Perfor ition of the parietal pleura mn\ cau«e 
some distress This can be decreased b\ 
slowlj injecting the anesthetic subslanct as 
the needle proceeds An additional aihantage 
m slowlj introducing tht luidit i tl nh r 
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swtOf? TJ.V J?fV be 

measured bj connecting the needle to a 
manometer 

Thoracentesis — Surgical puncture or 
tapping of the tlioracjc wall usualh is rt 
ferred to as Ihoracenttsis although the 
terms paracentesis llioracis ami pleuro 
tenlcsis frequentU arc used Under ordi 
nar\ circumstances tlie procedure is simple 
and nia\ bt camtil out in the paliinl s 
room If the comhtion of the patient will 
ptrmit however he should be taken to the 
operating room and placed in a sitting po«» 
lion A wide area around the point IhrouUi 
which the needle is to lie )n«crfid should be 
well scrubbctl with ether and two coals of 
2 per cent iodine (or some other recognized 
antiseptic) should be appltid TIic point of 
aspiration tan be deUrmintd on!\ b\ per 


wal.wt' t/? t.W of iJfe 

lip of the needle If injection '.uddenK be 
comes easier after slight increased rcsi tance 
the tip IS prohabh in the pleura! space 
Akillidrawdl of tJic pliingtr slonld ciiisc 
pleural fiiiul to flow into tin svrinj,i If no 
fluid IS obtained tht iictallc jirobihlv was 
not instrted far enough If bloodv frothy 
material is obtmud the tip of llic medic 
probably is in pulinonarv tissue and should 
be withdrawn 

The most important fioiiit to rernembtr 
Is that the inUrtostal vessels course along 
the lower hordtrs of the ribs and that sen 
ous hemorrhage mav risull from injurv to 
these vessels Pneumothorax miv be avoided 
hv mttrcidons care in the appljcdton of 

• Cl nstftpl er Minor Surp^ry IJ Co 

I ul I shm 
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sjTinge or rubber tubing to the needle the 
tip of which IS m the pleunl s[nce A Hrge 
qmntitv of 'iir ctn be drawn into the pleu 
ral space during inspiration e\en through a 
needle of small gauge A sufficient quantitj 
of pleural fluid for bacteriolOe,ic e'^amination 
can be obtained with a small sjrmge For 
removal of larger quantities a large bottle 
from which the air has been evhausled with 
a vacuum pump will be found to be of grcnl 
convenience and the possibililv of produc 
mg pneumothorav is decreased because of 
the less frequent change of apparatus A 
small sterile sponge should be placed o\er 
the puncture wound after the needle has 
been withdrawn 

Paracentesis Abdominis — Paracentesis 
abdominis is indicated in cases in which an 
excessive quantitv of ascitic fluid has accu 
mulated in the peritoneal cav ilv ilh the 
patient seated in a chair the midlme of the 
al domcn 2 to 4 inches below the umbilicus 
IS the puncture site most commonly chosen 
as it insures dependent drainage and is an area 
of abdominal wall vrliich is relatively avas 
cular The skin is painted with iodine and 
the puncture site anesthetized b\ infiltration 
with 1 per cent novocain solution down to 
the peritoneum A small incision is then 
made m the skin with a lancet pointed 
scalpel and the trochar carcfullj pushed 
through the abdominal vrall increased re- 
sistance followed bj a sense of release indi 
cates that the peritoneal cavitv has been 
entered Failure to obtain a free flow of 
fluid usiiallv means that the intestine or 
omentum is obstructing the open end of 
the canmila This can be remedied bv rein 
serting the mandarin and gently rotating 
the trochar Too rapid withdrawal of fluid 
should be avoided because of the danger of 
svneope Christopher* warns against the 
danger of perforating the intestine in cases 
of tuberculous peritonitis and suggests that 
this condition be ruled out before aspiration 
is attempted 

Aspiration of a Hjdrocele. — Aspiration 
IS a palliative procedure for an excessive 
accumulation of fluid m the tunica v aginalis 
An intradermal wheal of novocain al the 
puncture site will be appreciated bv the pa 
tient The scrotum is grasped with the left 
I and so that the testis which lies posterior 
to the livdrocele is out of the way A small 


trocar or large hollow needle ts then in 
serled at the anterior dependent portion of 
the scrotum and directed upward and for 
ward In cases of moderate distention in 
which the testis lies in the dependent por 
tion of a large scrotal sac Croft” advocates 
introducing the needle antenorlv at the uji 
per limits of the hvdrocele directing il« 
point downward and anterior to the testis 

Aspiration of a Joint — ^/Vspiratioo of a 
joint maj be required to relieve pressure 
to obtain fluid for baclenologic stiidj or to 
irrigate a joint cavity in cases of infection 
An aseptic technic should be carefullv ob 
served m all instances in which the joint 
cavity IS to be entered In aspirating the 
knee joint the needle is inserted 1 inch to 
the outside of the patella*” and carried to 
ward the middle of the joint The point at 
which the needle is inserted for entering the 
hip joint IS midwaj between the great tro 
chanter and the intersection of the femoral 
arlerv with Poupart s ligament The slioiil 
der joint is ajiproached from the posterior 
aspect the needle being inserted just distal 
to the base of the acromion process between 
the posterior border of the deltoid and the 
tendon of the infraspinatus The needle is 
directed toward the index finger of the sur 
geons free hand which is placed on the 
coracoid process in front (A small prehm 
inarj skm incision is advised for all cases 
m wrhich an uninfected joint is to be aspt 
rated ) 

Intubation — Intubation is the introduc 
tion of a hard rubber tube into the larviix 
for the relief of threatened asphj-xiation It 
IS usually done in cases of larjngeal diph 
theria in which the larjaix has become «o 
edematous as to interfere with respiration 
and for asphjxia neonatorum A sheet is 
wrapped around the patients bodj mcliid 
mg the arms and the head is steadied V>v 
an assistant A mouth gag should be inserted 
to prevent closure of the jaws The index 
finger of the operator s left hand is intro 
duced into the plmrjnx as far as the cpi 
glottis which IS lifted up while the tube with 
its earner is inserted into the back part of 
the mouth vnth the right hand The tube is 
carefullv directed into the hrjnx over the 
operators left index finger as a guide the 
obturator is then withdrawn and the silk 
thread which is attached to the intubation 
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tube IS nncIioretJ b\ idhesive phstcr to the 
outside of tlie cheek 

Peritoneoscopy — The ripid growth in 
the populiritj of endoscopic procedures has 
come to include Msuiliznlion of the pent 
oneil caMtv ind its contents Vllhough Us 
u«cfulnes«: is somewhat restricted to ecrlam 
chronic conditions (suspected circinomat 
oils metaslisca cjstic himoi’s etc) aiIu 
able diagnostic information mas he obtained 
and !aparo(om\ aaoidcd The endo‘=cope is 
introduced into the peritoneal easily 
through a stab wound in the abdominal w all 
following the injection of air through a 
pneumoperitoneum needle Purther di ten 
tion is earned out bj means of an air bulb 
which IS connected with the scope The per 
iloneal ca\itv and its contents then become 
aisiblc with proper manipulation of the 
'COpC 

Re 2 >usci(ation — Cessation of respiratorj 
and circulatorj acti\il\ following prolonged 
submergence carbon monoxide poi«oning 
electric shock traumatic shock operating 
room accidents and «o forth call for prompt 
and intelligent action 

ArUftctal resjtratton is the principal aid 
to resuscitition in cases of drowning gas 
poisoning and electric shock The prone 
pressure method*' is a<l\ocaled for such 
emergencies For a8ph\'xn m the operating 
room Sil\ esters method of prod icing ex 
piration ba compressing the sides of the 
thorax with the patients arms gnspsd with 
the hands of the operator and obtaining 
inspiration bj extending the arms to 

the sides of the j alient s head is rccom 
mended In all such instances a finger si oiild 


be inserted into the anus for the purpose of 
dilating the anal sphincter as this mancincr 
IS often followed a drinntic rispiralor\ 
response on the part of the puticnt Bib 
cock* emphasizes the \aluc of mouth to 
mouth insufUation m ‘'udi emergencies In 
cases of a'splia-xia duniu, the mduclion stage 
of anesthesia or following high spinal aiu^ 
thesia the patient « he id should be lowered 
to the Trtn lultnburg position m addition 
to the other measures suggested 
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GENERAL ANESTHESIA 
The aclmmistntion of anesthc'ua is an 
exacting medical procedure In no other act 
are the patients life and uelfare so imme- 
cliatelj and exactly controlled and manipu 
lated No other diagnoses must be more ex 
act than the minute to minute diagnoses 
during anesthesia No other drugs are gnen 
to such exact phjsiologic limits as are anes 
thetics no other must be gi%en taken a«aj 
or antidoted so preciselj 

General Considerations — Analgesia is 
the absence of the sensation of pam ancs 
thesia is the absence of all sensation srhilc 
general anesthesia is the absence of sensa 
tion throughout the entire bods accom 
panied bj unconsciousness These e0ecls arc 
brought about bj the action of certain 
agents on tie ncrsoiis sjstem The special 
characteristics of nerie cells are trrilabililv 
and conductiMtj Conditions such as lack 
of blood supph or lack of owgen and agents 
such as pressure heat cold and anesthetic 
drugs reduce or abolish imtabilUj and con 
(luctiMtj Some authorities state that what 
eser the at,ent anesthesia is accomplished 
(i e imtabdiU and conductiaila are nW 
lahcd) bv keeping the requisite amount of 
owgeii out of the ncrae cell The term an 
estlicsia docs not fiillj describe the effect 
produced bx ancstlietic agents Not onl\ are 
sensation and consciousness abolished but 
freqiiciith the efferent paths also are narco 
tized suspending the function of glands 
and muscles Anesthesia then denotes the 
induced lo s of irritability and condiicli\it> 
nith msensibililx inhibition or paraUsis in 
inx part of the ncrxous sxslcni afferent 
central or efferent Tone or tonicitx is 
according to Stedman a state of normal 
clastic tension of the tissues bx xirtue of 
which the parts are kept in shape and as 
It were alert and ceadx to (unction m re 
sponse to a suitable stimulus Tone is 
present as long as the efferent nerxe path is 
normal exen though imstimulated Tone is 
abolished if the efferent nerxe path is en 
tirelx depnxed of its irritabilitx and conduc 


I1V1I3 Surgical anesthesia is loss of sensa 
tion with mental and nniscuHr relaxation 
sufficient to permit operatix e w ork 

In general anesthesia the agent or agents 
are brought into contact xxith the ncrxoiis 
^stem through the bkod stream Ap 
proaches to the blood stream in the order 
of their rapiditx are as follows inlraxe 
noiisly by inhalation subcutancoiislj bx 
colonic absorption and bx stomach Each 
anesthetic on account of its phxsical and 
chemical properties is suitable onlj for cer- 
tain axenucs of introduction When distrib 
uted by the blood stream the drug is pres 
ent m all the tissues of the bodx in 
approximately the same conccnltalion but 
i» manifested principally in the ncrxous sxs 
tern The xanous parts of the nervous sxs 
tern are not equally affected bx the same 
concentration of an anesthetic In general 
those parts which are newer in exolulion am! 
less necessarx for the mamlen'ince of life 
are more easily afficted by weaker coiicen 
Iration xrlnlc those parts xxhich arc older 
and more necessary for life require stronger 
concentrations to offect them This rule is 
not at nb inaariable Certain anesthetics 
affect certain nerxe elements differently in 
point of sequence and degree Ne\crtllclc’?^ 
the parts of the nerxous sxstxni succumb 
to all anesthetics m sufricicnllv regular 
sequence so that this sequence max be u«ed 
as an index of the stages into which am* 
Ihesia IS divided Each stage of anesthesia 
represents diminution of irntabililx and eon 
ductivily t e the inhibition or paralysis of 
certain parts of the nervous sxsfein 

As the concentration of the anesthetic m 
the blood stream aiul in the tissues is in 
creased from nothing to the lethal dose the 
parts of the nervous sxstem are inlnbiled 
and paralyzed in approximateix the follow 
ing order 

1 The higher centers Inhibitions orien 
tatioD emotions nicmorx will sensation 
consciousness 

2 The spinal and cranial nerve reflexes 


1438 



GENERAL ANESTJIFSIA 


74 IP 


From the clinical c\ idcnce it woiilil «M.cm 
that these are blochid b\ 'inesthclizm^ one 
or more netironH on the itn'or\ smIc of 
the arc 

a The refl«.\ts from the periphen 
thronfih the brain stem or spinal 
cord to the \oluntar\ musclts in 
chiding the re«pirator\ muscles 
b The ^cfic^es from the ptriphers 
tJiroiigh the spmal cord io the 
s\ mpathctic (thoracicolumbnr 
lutononnc) sssttm 

3 The cfTtrcnt or motor neurons to most 
\oUintar\ muscles 

4 a The parnssnipithctic (eraniosacml 

aulonomit) system 
b The \nsoinolor center 
c The rtspiralor\ center 

Stages of Anesthesia — \nesthesia is dc 
scribed m four stages corresponding to the 
parts of the nenoiis siettm affected 

J-mt Siatjc Jmluciion Analfjesia — This 
^ligc IS entered ns «oon ns the ndmm»<lm 
lion begins It is characterized b\ waning 
scnsnlion and consclousncs^ As this stage 
jirogrcsscs l?ie inlnbitions oricntnlion tmo 
tion* momon «dl sonsalion n«<l con«cio«s 
iipss want and disnpptar in appro\imalcU 
the order nanitd Sensation mn\ begin to 
wane from the \ct\ first but mn\ not cii 
tiriU disappear until juat before imcon 
sciousne«s lliui giMiig a considerable pcrio<l 
of analgesia 

Second Staije htqht tnest/icsm — ^Tlii« 
stage IS entered wlioii ion«ciou nt^s In'; 
compltleh gone It is cliaracliririd b\ un 
con«ciou ncHS wilb remaining aclisiU of the 
ssiupathetiL reflexes and the solmitars 
inustle reflexes mchnlmg Iho e of the res 
pinlors muscles As this stag* progresses 
the sensors or afTercnl neurons bivoint in 
crcasmgh aiKslhelutd «o that the rtfltxta 
dimmi li The muscles reiiimn in lone 

Third Stage Sttrgtcal Aticslfena — Ihis 
stage is (iitcreil when the ssjnpilhctie ami 
\olunlar\ miiselc reilexis including the 
respirators hast di ipinarcel It i- char 
ncterire-d b\ uncon tioiisiioss aiul ah enre of 
n flexes that is stimulation ma\ be applitd 
to ntiv ficll nilhoiit ran mg a «\mpalh(lic 
mijscijl ir or rcspir itorv risjnnsc Ifaniolor 
mr%e is direa.ll\ simuihUal bowtitr tin 
comsiKmiling muscles cniiiracl As this 


stage progresses the motor or clTcrcnl 
neurons npparentU become progre-ssUcU 
antsthctfZed «o that the chest nitisch*s moxt 
less and Jess m rcspirition until the\ erase 
and the tone of the abdominal nml shoUlal 
muscles dinnnislu* relaxation becoming 
more and more complete 
Fourth Singe Oicnfosc — This slaj,e is 
entered w-litn the parasempathctics and (be 
>a«oniolor and respiraton ct liters cspi 
cialU the last becomt piMl\/t«l It is 
clnmclcnzcrl be umonscioii ness alistiiceof 
reflexes gre it relaxation ind fnihng tenters 
Si^s of \ncsthcsia — The signs of nnes 
the la lire (he plnsital esuIeiHis wlith de- 
note the actniti mhihilioii or pariK-is of 
IIk xanous parts of tin mrinj ssltm 
1 or coiixemcnce m obsenatu n lit si^us of 
anesthesia arc grouped ns follow 1 1 « n 
sor\ signs (2) motor or mn etilirsign i3) 
ns|)irator\ signs (4) cst >u.n lunj (5) 
circulaton signs 

Sjn>>ok\ Siuxs— 'sensation is fr cut in 
diimtHshin„ dignt clnniig the fir t stage 
onb Conscious discninfort due t tie m 
halation of tlic iincslhelit is sliosjn t)\ liold 
iiig the brcilh rtpinlei! s\\ dlowinc liaring 
the throat xoealh prolrstm^ an) moimg 
the head or olliir jiarts of thi L >K Dis 
comfort due to the opcralixe jniiaratinn i» 
iivimllx shown b\ spenkmu or slnuglmg 
AfoTon oil Ml SCI I \ii Sirss hirst Stage 
-—During this «tan the xolunlurs muscles 
are all nctnateii be both the will and the 
reflex sijninl ition \s this singe tiro„ris«is 
the will betomis anestlieli/id ami the mns 
cKs tan be \olunlard\ mn\rt! less and l(ss 
The xoliiiitarv mu«cle nflix ares an still 
active and aiiv mn (Its mav confrart in 
rt jjonse to vinsori stmiidatjon apjlnd In 
an\ region of thi Ixwlv 

Second Stage — 1 In will has btrn anes 
llielind Nnhinliirv ninvement has bin 
at oh h«I The volunfarv musefe rt fi x arcs 
are still nrtiie aid anv mn eh- mav rou 
trad in respon » to srn-nrv stunulatu n an% 
where in the IkhIv Thi (vdils rtsist ojitn 
mg Tlic ivelalls arc wilth moving or 
widelv ceeenlrir esj>ccn!!v m rcsp< use to 
sensofv stimuhti »n and <((» m a nmotr 
area The jaws la's! t ojwmng Tb nnn and 
leg resist railing if liftrvl an 1 dropiaal The 
alHlomiinl mil cles nre ngi 1 Tin \ rrsi»i 
ntricliou an 1 tend to extnidc tie viserra 
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jf tJic abdomen js open As this stage pro- 
gresses the reflex responses become less and 
less 

Third Stage Four Planes A,B,C,andD 
— ^Tht alTerenl side of the x oluntarj muscle 
reflex arcs Ins been anesthetized and the 
muscles do not respond to sensors shmuH- 
tion Plane A The cjchds im\ he opened 
uitliout resistance The cj chills are slighllj. 
moMng or eccentric Tiie jins mas be 
opened without rcsistnncc The mindible 
mav even open and recede spontaneoush 
b\ Its own weight and thus obstruct rcspim- 
tion Tlie arm and kg fill without resistance 
if lifted and dropped The muscles are still 
m tone ind fairlj firm especially those of 
the abdomen, so that with the abilomcn 
open the Msccri arc somewhat under pres- 
sure and tend to escape The muscles, how- 
ever, do not contract in response to rctrac 
tion or other stimulition Plane B Tlic 
cvehills are fixed in the center looking 
straight forward piralltl to cich other The 
muscles are less firm Plane C The motor 
nturons are appircntlv becoming anesthe 
tizcd the muscle tone is definitelv dimmish 
mg and the muscles are becoming more and 
more fliccid allowing free retraction and 
slrclclung Plane D The voluntary motor 
or elTcrcnt pathways have become anesthe- 
tized, and the muscles arc flaccid 

Pourth Stage — riacciditv rimims 

RESrinvTOUi Sioxs — In the adimiiislra- 
tioii of III anesthetic all the factors which 
mfluente respiration art being consimtly 
matiipulilcd 

Hc^piralion* 14 nirxliflci] the mil and tlie rrnei«s 
IjiiI j 4 mrned on b» the rwpifiilorv center The toller 
«> rrpiiintes resfnrBlinn na to keep the difTtnsiOn pres-turc 
of o%\cen and the pH of the hixid at pnurticaU4 con 
slant levels A bepnnias lack nf thmuch lU 

effert upon Uie carotid I>od> stimiihles the renter to 
j>twl«ce more input trspiraVion in an effort lo acrjoire 
more oxipen Cnrixin dioxiik prrxluml fmm lie r«n 
sumn! oxypeii at a praclicallv constant rate during 
aii<-ithc4i3 aciumiihttca an I louers llie pH to the 
flimiilitinfr point at rrcuhr intenals thtw initiating 
siiciTefhng cicics of respiration which m turn rolucc 
the carbon d oxid content of tie Hood Iiierrased 
retention of rarljon dioxide stimukte* the respiratoo 
center to pftytiice first mcrease^t Rmpfitnite then ako 
an increasnl rale of respiration m an effort to eseiele 
the excess earlxin d oxide Increaseii prewure nf gas 
into Ue long eanscs greater eepannon and requires 
greater stimulation rortmn dioxidi. and the IJrnng 
IJreiier* reflex and thus a greater excitement of the 
rrspinlorv center lo aceomplKh respiration Oiistnio 


lioii bnng* the same result All tlie«e faelors stimulate 
the respiratory center, hut if (he sUniulnled effort 
continues too long and especially tf it is iinaiailiiig in 
restonng tlie oxygen and carbon dioxide to tlie normal 
levels the respiratory center becomes fatigued and 
damaged 

In atdition lo the ronstanl mani| ulation of thi-^i 
factors the dose of the anesthetic is being administered 
and regulaled Primarily the dase of the anesthetic de- 
termines the stage of anesthesia and the character of 
the tespiralion which indicates the stage and results 
from It It raii«t also lx* constantly rcmcmlxred that 
the other factors svlnch fatigue an I dJniui.e He res 
piratoo apparatus namelv continued cxcc«3 irsistance 
or oljstriictjon to respiration, continued excess cnrlion 
dioxale and especially continuisJ and cxcessiic oxigen 
lack o<ld to and also themselves piruhici nii anesthesia 
rapidiv adsancing lo dentil An uncorrerted oxigen 
lack IS especialU dimaping If the rapid respiration of 
esrK oxygen lack fnLs to restore the oxygen but suc- 
ceeds in washing out t!te carlxui dioxide then res 
piralion decreases bemuse it is Iwth pnmUasl aiul 
unstimulated and anoxemia becomes immeihsteb oxer 
wlielming 

First Stage huhtcUon — ^During tins slxgc 
respiralion is cirricd on b.v the rcspirilory 
center hut is modificil by the will and the 
reflctes As thi* «tngc progresses, the will 
becomes anothclizcd and respiration is 
changed voluntarily Icxs and levs The re 
flex arcs however, art still active and in 
response lo stimuhtion applied anx where tn 
the both, onv type of change or irrcgiihrity 
m rcspirnlioii nnv take place Holding the 
brc-ilh and straining on eviration are thi 
two most common responses but any rlrnugc 
in nte. rhythm amplitude or force mnv 
occur. 

Second Stage — ^\Mieii the second stage is 
entered, the wqll lins been anestlitlizetl 
There is no xohintarv change in respiration 
The reflex arcs are active and inxv cause 
any Ivpe of change m respiration as ]u»l de- 
<cnbed for the first stage As this stage pro 
gresses the affcrcut vide of the riflcx arcs 
becomes more ami more ancsllitlirctl and 
reflex response m respiration becomes less 
and less 

Third Stage Four Planer A, B C D — 
^Vhen Ihi third «tagc is entered, the will is 
nnesUietmd The afferent side of the reflex 
arcs hxs btcome 'vncslheUreil. and no rtflix 
irrcgulirity m rcspinlion takes place The 
respintorv center and the efferent paths to 
the re>-piratorv muscles arc still active 
Plane A Third stage breathing, as carried 
on by tilt rcspiritory cenlcr mechanism un 
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hampered is like the swing of a pendulum 
— regular riathmic auloimtic Inspinl/on 
and expiration are equal to each other m 
time amplitude and force There is no pause 
between and each Miadcs into the other 
Plane B lltspiration is the same in clmrat 
Ur as in plane A but iistidb a little deeper 
and more stertorous beciu>.e there is more 
genera! rtla\ation of the musclts of the 
throat neck and trunk Plane C As this 
plane progresses the efftrent neurons to the 
intercostal muscles appareutl\ become more 
and more anesthetired so that the thesl 
excursion lags more and more behind the 
di iphragm in point of lime and Ik comes less 
and less in amplitude The mo\emenl of the 
diaphragm however being the last difcn<e 
outpost remains unimpaired Plane D The 
will the reflexes and the cfTcrent paths to 
the intercostal muscles have all been ancs 
tlietized The chest does not expand at all 
with inspiration In fact when the dmph 
ragm dc tends the chest because of its 
complete relaxation mnv even be sucked 
inward As this stage progresses the rc-^pi 
ratorj center and the efftrent paths through 
the phrenic nerves to the diaphragm become 
increasingh anesthetized The diaphrag 
matic txcnrMOti becomes reduced As the 
center btcomes less sensitive a greater fall 
in the 71TI I c n greater accumulation of 
carbon dioxide is required to stimulate it 
The interval therefore becomes longer In 
spiration becomes progressiveU ■shorttr 
quicker more gasping 111 tjpt Expiration 
becomes progrcssivch longer and Uss force 
fill followed bj a progrtssivtU lengthening 
pause until respiration ctascji In cvciopro 
pane ancNthesia tins tape of depressed rts 
piration dots not occur but respiration 
remains regular and rhv Ihmic gradualla 
fading in amplitude until it cciscs 
Fourth Stage — ^IJns period follows ces 
sation of respirition while the heart is still 
Iitating and lift still remains 

rai sirxs consist m the changes in bo 
havior of the tvclids evtbilU pupiU and 
hcrimnl glands The bihnvior of the bds and 
globes has alrtadv betn dcstribid undir the 
subject of muscidnr signs The ins is com 
po ed of radial miistle fibers supplied bj 
the svmpatlictic and circular fibers which 
in turn are siijiphcd bv the pirasvmpvlhetic 
svslcm In ndililion to this there arc radial 


strands of clastic tissue The Incnmal glands 
have n double iiinervatioii from both the 
sjmpalhclic and the parasjmpithclic svs 
tern The sjmpalhctic mncrvntion products 
tears m response to emotional and rtmolt 
reflex stimulation while the parasvmpith 
etic reflex supplies the norma! moisture and 
probablv that 'excess needed to defend 
against foreign substances 
First Stage — The evthds and globes 
move at will uul in reflex response The 
pupils mav dilate and the eves mat be wet 
m respon c to fear or other emotion or m 
response to scu«or\ rcHcx stimulation Ac 
cording to GelDiorn IJntinstcm and Ilain 
Irving and AIcbwincj * dilatation of the 
pupils in rtsponsc to pain is priulutid b\ 
iiihibilion of the pvrisvinjiathtties ritlcr 
tbau Lj stimulation of the svmpath tic 
Second Stage — Hhen this st£i..r is in 
Icrcd the will 1 ms been anestli tized Tlic 
reflexes to the voluntarv muscles ind the 
svmpatlictic reflexes arc still acljv i T h luU 
nn\ be rigid nml the globes movinj, or ee 
centric The ])UpiIs ma> be dilitid and 
lacrimalion mnv be excessive All tlies signs 
arc due to reflex stiimilntion and n iv be 
absent if there is no stimulntioii \s this 
stage progresses these ofTccls beeotm less 
and less The light reflex 13 verv active 
Third Stage Tour rMne;» A B C 
AMicn thi 3 stage is entered llure is no \ol 
imtarj movement There is almosl no reflex 
response bv the globes The svmpithelic 
sjslem has been aneslhctizid The pira 
svmpatlutic innervation is still in tone In 
plane A the lids are relaxed the globes are 
slightly moving or eccentric and nnrmallv 
moist The pupils arc constricted The light 
reflex IS (liercfore not in ividcneo \s this 
stage progrisscs the voluntarv muscles Ic 
come more and more relaxed «o that m 
planes B C and D the cvebalU an fixixl m 
ll e center looking straight forward parallel 
to each other In plane D the parasvmpath 
die innervation bicomcs more and nion 
nneslhctized The pupils bciomc more and 
more dilated and the light reflex dimin 
ishes at the same rate until with large 
ddatatcon f?re b^ht reflex i< cnt/rcli nJwJ 
ishcd Hie cveballs becoim intrcnsuiglv drv 
Milh cvclopropane ancsthisn the pupils in 
most caso do not ilihtc until respiration 
cea«cs and oxvgen lack comes on 
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Cmcui^ATon^ *iirNs ln\e a {loiiblc sig 
nificnncc Thc\ liclp to indicate llte stage of 
anesthesia and abn indicate the aital condi 
tion f e the nbiht\ of the patient to with- 
stand the ordeil of the illness or injiirj 
nnistlicsia and operation 

Cyono«T indicates lach of sufficient o*\ 
j.eii to change all the hcnroglobm to ox\ 
liemoglobin It mas be local or general For 
instance with the Trendelenburg position 
the face mas be somewhat dark because of 
slnckcncel circulation there although the 
rest of the blood mas be normal In a person 
who has ample hemoglobin slight ceaiiosis 
lb tasih seen set c\cn with the hemoglobin 
un«aturatcd tlie Mtil centers ma\ still be 
Mifficicnth supplied with owgen In a per 
son who IS anemic or in shock and therefore 
pale c%anosis is much less noticeable even 
though the \ilal centers mas be acliiallj 
siifferingfrom a want of ovsgen \\ ilb pallor 
cvanosis appears as a dirlN gra\ am! is of 
grn\e significance C\nnosis then is » warn 
ingof oxNgen lack It should be hoedeel and 
the nncslhetisl should be still more alert 
for other circulators or rcspir it«r\ signs of 
ot>f,en want Cmiiosis i« not howeser n 
dependable and final criterion It sometimes 
mas be considered ncccssars to carrv picth 
one persons m some degree of esanosjs in 
order to base them well aiUbtliiti/etl with 
a gas the wtal centers still showing no »m 
pairnunl but the author helieics that no 
ceaiio IS should be tolerated 

ValloT imlicatcb nmmia or 'liock If this 
IS line to an illness or injure before opera 
linn It presents an itilded risk and should be 
met if jKissit 1( til suitalik treatment before 
the ordeal of anesthesia and operation is 
uihlctl If pallor is noteel (hiring operation, 
il IS due to hemorrhage or shoek 

/‘w/tc — \ slow strong pule indicates 
pira«\mpalhelic stimulation A rapid strong 
pulse indicates sempillictic stimulation 
which ma\ be caii'cd bi hsperthvroidism or 
tie opcratiee stimulation eviUiout siiflieieiit 
anislhesia of the sempnlhctic ncrecs V 
rapul weak pulse imhcalcs debilile anemia 
hcinorrliagt or shock before operation hem 
orrhage or shock during operation or collapse 
of the %n«oniotor and cardiac centers due to 
ovcrblinuilalion b\ operatne manipiilatton 
under in«iilTicionl anesthetic or due to too 
much nncsthelic too little nwgcn or a con 


tiniitd great excess of carbon dioxide \ 
slow weak or irregular pulse ma\ occur as 
the terminal stage of the fast weak puke or 
ma\ occur [inmariK folloaring an oicrdosc 
of chloroform or c\clopropane 
C\clopropanc depresses the pace maker 
and increases the irnlabilita of the rest of 
the comliiclion mechanism A concentration 
of cjclopropanc to which the iiulieuliial 
heart Is sensitive therefore causes slowing 
of the rate with the occurrence of aiJnciilar 
or ventricular extrasv stoles winch lend to 
merge into ventricular taclncardia anil 
finallv venlneiilar fibrillation In the carlv 
stages this effect is cisilv reversible 

Illotui I’reisurc — Increased blood pres 
sure indicates svmpathetic stimulation This 
mac be caused bv (a) hvperthvroidism 
fb) operative stiniulation wilhoul sufficient 
anesthesia of the svinpithetjc nerves (c) 
stimulation of the va«oniotor center bv 
moderate owgen want or (H) slimnlalmii 
of the vasomotor tenter bv niodcrnle excess 
of carbon dioMile Decreased blood prcssuri 
niav be caused b} (a) prcopcmtive dcbil 
tlv anmu hcmorrliagc or shock (b) hem 
orrhage during operation (c) shock due to 
severe surgical trauma during operation 
(d) continued surgical manipulation with 
msnflicieiit ane®thcsn fatiguing the svm 
pathetic svstim and (c) collapsi of the 
vasomotor and cardiac centers and ptrhaps 
the heart muscle due to loo much ancs 
thetic too bttli oxvgen or a continued gml 
excess of carbon dioxide 
Preparation for General Anesthesia — 
>io cathartic should he given but a plim 
enema the evening before is dtsinblc if i>o* 
sible Fvcrv effort should be made to pro 
molt the pitienl’s confidence and to minim 
i/c the psvchie trauma 
Preonest/irtic Medicatron — Avrmvrr Ir 
recTiVT \dult Dosij, Pentobirbilal stKlmm 
IJ grams one and one half hours before 
aiHsUicsn morphine sulfate gram plus 
atropine sulfate „ grain or scopohmint 
* o gram thric fourths hour before aiic 
Ihcsia This should be incriised for c«i*t 
ciillv large and vigorous adults and di 
creased for those who art small frail weak 
debilitated anemic or aged lor patieiils 
over especial tare must be taken to 

estimate dcbilitv For all adults the dose is 
varied actonling to variations from tin 
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average size nutrition hemogfobm vigor 
etc 

Dds4ge Fon Cnn-DiiFN The accomptn} 
ing table is a good guide for childrens pre- 
parntorv nudication Tnditionallj children 
do not lahe morpJjjnL well Pratticallv the 
writer and manv otliers have found that 
they take the doses ciltd verv well and it 
IS a great help in «nft and smooth anesthetic 


atropine, scopolamine or hvoseme, regard 
less of the time 

Imtmvesous AD^^I^7ST^vT^o^ If se<la 
tion prows to be insnniciLiil for sntishtlorv 
conduct of local or regional anesthesia or for 
smootli induction of gcnenl nncsthesn it 
ma\ be produced or fortified 1)\ morphine 
sulfate intrasenoush gram dissolved in 
See of water and injected very slowJv until 
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administration Preparatory barbiturates 
should not be givt-n with these doses All 
jircoperative hjpodtrmic medicntion is to he 
Riven tNactly fortv fiv u mmulcs before oper 
afioti If the child i* tsjiecnilv vigorous or 
oy erdey eloped the dosage for the next older 
age group is given If a child is debiiitalid 
undenv eight, antinic or siifTcring from 
chronic illness the dosige for tht mxl 
younger age group is given A child should 
never be sent to the opiritmt, room without 


the patient feels any one or inort of tin 
following sjniptorns general warmth slight 
dizziness weakness or shtpuKs^ or tinglmg 
numbne", or nciirifgic efiscomforl m any ex 
Ircniitv or m the bark Anv disrontforl will 
immiehateK cense 'Iho pitiint will iisnallv 
iHCOme and remain quiet and coopcntiw 
Too ripnl injection miu cause con\u!>ions 
Intravenous morphine scelation is vxccllenl 
for hronchoscopj 

Cart must be taken to remove from tin 
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mouth false teeth chewing gum or anj other 
foreign boch before operation The respira 
torv and pulse rates and the blood pressure 
si ould be recorded on the anesthesia chart 
before the anesthetic is started and fre 
quentl> during tlie administration 

Anesthetic Agents — Discussion of the 
details of technic of the administration of 
aanous agents is not included in the scope 
of this article 

EO yl eti er was for over fifti jears the 
most commonlj used anesthetic ^^’hen not 
contraindicated it is still verj generally 
used for operations requuring complete relax 
ation It is administered bj (a) the serai 
open mask (b) oral insufflation (c) phar 
yngeal insufflation (d) intratracheal insuf 
fiation (e) aaponiation with ox\gen or one 
of the anesthetic gases or (f) colonic injec 
tion mixed with equal parts of olive or 
vegetable oil 

Dtvtnyl ether (C<»H 3 )nO is a highly 
volatile liquid more potent and more rapid 
than ethvl ether which can be administered 
m all the vvajs suitable for ethvl ether it is 
more pleasant for the patient and it is prob 
ablj being incrcQ<inglj emplojed It is used 
on a verv «mall and closely fitting mask to 
prevent excessive loss bv vaporization Its 
special field is for short procedures or for 
pleasant quick induction before ether is 
given espcciallj for children It produces 
anj degree of anesthesia rapidly Recovery 
is swiftlj complete so that the patient can 
verv soon go about his usual aclivitj Prac 
licallr never is nausea produced "Most m 
vcstigators have reported no damage to anj 
tissues but some instances of hepatic dam 
age have been noted after repeated or pro 
longed administration Except for its infiam 
mabdilv it has taken awav all need for 
using cl loroform 

Clloroform is administered on the open 
mask Because of its manj good qualities it 
was once used very gencrallv but because 
of the added immediate cardiac risk and 
danger of hepatic damage it is now little 
used etcept for certain cases m which a pow 
crful and non inflammable agent is required 
as in malignant tumors of the head Some 
surgeons insist on using it for convenience 
in obstetrical cases but this is a ver> ques 
tionable procedure 

Ethyl cHoTidc on the open mask is verj 


pleasant and serviceable for short opera 
tions but it must be used with skill and 
caution and onij bj those wl o have had 
sufficient training It tends to produce fatal 
spasticitv of the re'piratorv muscles 
Attrous oxide the first and weakest gas 
anesthetic is administered with just enough 
owgen to supplj the metabolic need and 
does not produce good surgical anesthesia 
unless the ovjgen is reduced to or below the 
verj margin of oxjgen want A little carbon 
dioxide may possibly be allowed to accumu 
late for respiralorv stimulation and to com 
bat the tendency to oxvgen want 

Ethylene is a more powerful gas anes 
thetic and is given bj the same tcchnic It 
produces somewhat more complete anes 
thesia \v ith less limitation of oxvgen 
CydopTopane^'^ is a powerful gas which 
produces almost complete relaxation and is 
administered bj mixing a small quantity 
from 5 to about SS per cent of cyclopropane 
with Co to Oo per cent of oxjgen 
All gas anesthetics are best given bv the 
completely closed method allowing as little 
escape of gas as is possible and absorbing 
with soda lime as much of the nccumuKting 
carbon dioxide as mav be eliminated Ether 
vapor may be added if sufficient relaxation 
IS not otherwise obtainable The admmis 
tralion of inhalation anesthetics through an 
intratracheal lube' provides entirely unob 
structed respiration controlled ventilation 
improved relaxation and easy removal of 
bronchial secretion and is indispensable in 
cerlam operations on the chest neck and 
head At the conclusion of inhalation anes 
Ihesia recovery is facilitated and musea 
largely obviated bv hyperventilation with 
oxjgen After this expansion of the lungs 
with *ur bv means of moderate bag pressure 
helps to prevent atelectasis because mtro 
gen la much less quickly absorbed from the 
lungs than is oxygen Instead of air helium 
with oxygen may be used with as good or 
belter effect 

ixertin^ (tribromcthanol) is given bv 
colonic injection for basal anesthesia in a 
dose generally not to exceed 70 to 80 mg 
per kUogram of body weight and is then 
supplemented if necessary bv nitrous oxide 
or chloroform bv inhalation or bv pentothal 
sodium intravenously forcautcrv operations 
Avertm la verv useful for thvToidectoinies 
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and for induction of anesthesia in appre 
hensi\e children Manj anesthetists arc 
again using avertm for more complete anes 
thesia judging the do«e bj the type of pa 
tient The basal caloric requirement seems 
to be tlie best inde\ of the required dose 
Sodium aviytal^** b> inlrascnous mjee 
tion has been used for general anesthesia m 
a dose of from 13 to I C Gm in 20 cc of 
distilled natcr The production of surgical 
anesthesia in this naj has lost greatly 
popularilj largeh because of the long lime 
required for rccovcrj and the untoward 
mental and nervous sjmploms which loo 
frequently follow so large a dose 
Pentoharbilal sodium^^ (nembutal) in 
half the above dose produces equal ancs 
thesia and less untoward after effects but 
has gained little popularilj 
The two harbitiiratcs just mentioned now 
find their most suitable intravenous u«ie m 
prolonged or sustained control of severe 
convulsive states or intermittent control of 
intractable pain 

iSorfmm eii/inri'* or evtpal soluble and 
‘peniothal (thiopenlobarbital) sodmm^'* *’ 
are the latest barbiturate anesthetics and 
have become well established Thev are 
given intravcnouslj in 5 per cent or prefer 
ablj S5 per cent solution slowlv about I cc 
lacli five seconds until the patient is uncon 
scions and then 0 5 or 1 cc is added as 
needed to maintain anesthesia Complete 
relaxation should not be sought as the rev 
piratorv center is thus endangcre<l 
I’tntothal sodium has proved to be so 
useful for such a wide varictj of proccihircs 
that in some large hospitals it is used cither 
atone or in eombiiialion with other ones 
Ihctics and methods in from SO to S5 per 
cent of all cases It is bv far the most picas 
ant anesthetic available The accepted dura 
lion of adnnmslralion has graduallj been 
increased up to two or three hours and it 
has been administered without detriment 
for as long as eight or nine hours After a 
short period of anesthesia rccovcrv takes 
place m fifteen or twentj numiles After a 
long period retoverv mnj ri^quirc many 
hours with depression lasting long enough 
to increase the haranl of atelectasis Tim 
IS a serious di'adv milage m peniothal 
sodium a disadvantage which Ins prevented 
the use of intravenous anesthesia for major 
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surgical procediiris w most hospital' One 
of the best uses for intravenous anesthesia 
is to produce unconsciousness to supplement 
spinal ancslhosn or nerve block 

Curare — The most speclvcnlar advance 
m anesthesia m the last few jears has been 
the use of curare to produce relavalion A 
preparation of this drug is now available in 
sufficicntlv purified form to produce well 
controlled effects with apparcntlj no harm 
ful side effects Patients ina> be earned 
under verv light general aiici>llicsia no 
deeper than plane k of the third stage and 
relaxation of anj desired degree mav be 
produced bj the intravenous injection of 10 
to 120 units of cunre The iffict lomes on 
in approximaUlj one minute V con^rvalivc 
dose should at hrsl be injected in 1 adclt 
Itonal iloscs of 20 units «hould b injickd 
at one minute intervals until the dcsirid 
relaxation is produced Various niustlt 
groups art relaxed in the order of thiir sus 
ccptibilitj the diaphragm being tin last 
affected and the mlcrcoslals and ainlcminn! 
muscles ju»t before the diaphragm If the 
ihaphragm should be paralvrcd artificial 
respiration bv inlcrmillont j rcsMiri upon 
the breathing bag is llit onlv antidote nee 
cssarj Curare should never be given unless 
the amsthctist i« certain that his truck fils 
propcriv the palitnts airwav can he main 
lamed and he can mfi itt the lungs hj bag 
pressure Prosligminc is the drug anlnlolc 
but Its use has never been found mctssarv 
bj the writer CvcJopropanc is the heel 
suitcvf geiicraf anesthetic for eombincif iid. 
with cnrnn but it mnj bv. used with others 
if llio anesthetist is o«pocnllv cartful about 
the dose Diiralton of curart tfftcl varus 
from thirty to nmctv minutes It mav then 
be repealed One half to two thirds of tlit 
first dose is u«uaIK sufficient for the second 
dose 

Combtticfl Anestbena — Thcpreale-ft char 
nctcnstic of successful modern nncslhcsn is 
the combinevl use of different perhaps sev 
era! ancsllutio mu! melhovls fxamphs of 
this are the combmetJ use of spun! aiHl 
tnlravtiious anesthesia nervt block and 
intravenous nneslhc'm intravenous indue 
tion followtd bv iiilialition mamlcnanco of 
anesthesia intravenous induction of tmeon 
•rioiisness befort the procialnre of mrve 
block or -lunal anccthtsia and the ctunbina 
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tion of inhalation anesthesia of an\ type 
Mith the concurrent u«e of intra\enou5 anes 
thesn The use of combinations makes it 
possible to use a minimum of each drug 
with consequent rapid reco^erj It is pos 
sible in this wa\ to use each drug or method 
for its greatest ad\antage and not to call 
upon an^ of them for effects which can be 
produced onl\ bj a large dose 


explosion llazards — E^plos on ma> ocnir when s 
mixture of ether eth>Iene or cyclopropane with nilroua 
osde or oxygen is exposed to a fhtme or spark within 
the respiratory tract breathing tubes or bag or tanks 
or within about 9 feet of any point of escape there' 
from Under certain special conditions the distance nia\ 
be greater according to some authorities The wnler 
has neser been able to collect an explostie sample of 
gas as far as S inches from the open end of the respira 
lory tubing nith three times the customan amount 
of an explosiie anesthetic mixture flawing from the 
machine 

The most effective pieiention is (1) avoidance of 
static spark by having a relatue humidity aboie 55 
per cent, which conttnuoush and equally grounds all 
persons and objects in the room and {*) keep ng 
electric and hot instruments out of the clicst and 
farther than S feet from the mask aod apparatus 
'kneslhesia tilth CO abvirption nod a complelelv 
closed respiraton circuit greallv reduces the hazard by 
protidmg adequate inside humiditi and by minimiziDg 
the gas escape Gas must be pretenled from entenog 
a tank containing another gas 
Metal or metal and water grounding of all objects 
in the room ii effective against static but is prac> 
tically impossible 'Metal grounding of the machine 
ak>ne IS unwise in that it inntes other objects and 
persons charged with static to aparlc against the patient 
anesthetist and machine Electncal instruments must 
not be used m the presence of metal grounding because 
of the danger of short arcuits 
An intercoupler which equalizes the potentials of 
the patient anesthetist suicsthesia machine and op- 
erating table IS a wise provis on 
Certain proportional mixtures of ethilene cyclopro- 
pane and oxigen are non-mflamtnable and if accuratcK 
controlled mixtures of these three mav be kept non 
explosive and sUH may produce ajir plane of anesthesia 
DIution of csclopropane-oxigen mixtures with helium 
or nitrogen in proper proportions also makes them 

non-explosne Ralph T Knight 
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REGIONAL ANESTHESIA AND 
NERVE BLOCK 

Never in history have so manv surgical operatioTU 
been performed under loeal regional and <p nal anes 
tiesa as duniig these current days of AAorld Mar 11 
The exigencros of battle ashore and afloat, an 1 condi 
lions of personnel nnd >upply at base establishments 
have combined to favor widespread use of injection 
teebmos Former stages of eTperiirentation contro- 
versy and uncertainly prevalent until recent vears 
have abruptli been *et as de leaving nerve blocking 
methods the procedures of clearrul choice for most 
miritaey end a considerable proportion of civilian oper 
atwns Today operations by the hundred of thousands 
are routmely performed without resort to inhalation 
narcosis 

Advantages of Nerve Block —Reasons for this 
preference for nerve block are numerous onlv a few 
illustrolions needing to be cited 1 Tlie consnouv 
coopemtion of the patient is retained, nlertncss being 
but sligbllv dulled through jndicions use of premedi 
cation pven to alleviate apprehension It is higfdy 
advantageous that the pvlient be able to move a 
limb to breathe deeply or to cough at the d reclion 
of the surgeon 9 The surgeon if he so desires can 
vrork without the aid of a special anesthetist, a con 
sidcration of mornent m certain croergenaes either 
mil tarv or civil 3 The airwais rcinara patent and 
sensitive respiratorv murous membranes sustain no 
pathologic injury 4 Sledullarv centers are protectnl 
5 Damage to hver kidnev and other vital organs is 
minimal 6 The injurious inflow of noxious sensory 
stimuli from the pcnpl erv or operative site is cut off 
Tlua is not the case under inhalation or intravenous 
anesthesia, where the patient is rendered incapable of 
response while such a bombardment continues 7 The 
patient often is able to walk from the surgical ampbi 
theater and to help himself to take notmahmcnl 
promptly U) cooperate m the frequent postural changes 
important in the prevention of tlifoinbo«is and em 
bol sm all in all operations are shorn of much of the 
diaracter of dread^ ordeals 
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HistoncaL — The ability to WockarJe sensory stimoli 
at Ihcir scat of onpn at the penpherj began -with the 
discovery by Carl K'oller, a student nf optilhalroology 
m \icnna on Sept 15 1881 that operations on the 
eye could lie painlessly performed after topical appli 
rations of comine The significance of this discoaciy 
was irotncdiatelj recognired throughout the surgicd 
world and rapid advances fcilfnwed tnienran sor 
geons (ITabted Cushing Cnle Matas) pla^e^l an im 
portant role m bnnging the advantages of the method 
to all deparlraents of surgical work The toxicity of 
cocaine however and its habit forming properties 
proved almost insurmountable diSicoItiei in allempU 
to standardize this form of pmn control Onlv when 
Einhorn more tiian Iwentv vears thereafter (1905) 
introduced noiocnin an anesthetic agent but one-sev 
enlh as toxic as cocaine was sound and pertnxncnt 
progress in Ibis field made possible whidi led to the 
ilevclopment of the more elaborate technical methods 
now in use Simultmeoiis blockade of manv large nerve 
trunks (paravertebral block) or of complete plexuses 
(brachial block cervical plexus block) and of entire 
regions of the liody now had tlieir advent 
Id 1037 alcohol nerve block was introduced render 
iBg pain-eontrol permanent or semi permanent when 
so desired depending on the strength of the solution 
empfoveif Therapeutic nerve Ifock for intractable pa n 
as in carcinoma and n wide vnnetv of laieclion tech 
nica for treatment followed and during this penod 
rapid clevrloproent of diagnostic nerve block and prog 
noslic block was observed 
S(age» of Deitlojnnent of lietioftal AnatAeM-~- 
^ven distinct singes have marked the three-score jean 
of development of regional anesthesia namely, Uie four 
just cited and three of more recent origin 

1 Discovery of the clinical use of cocaine (tSSI) 

B latndaetioa of novocain (IOOj), foTloned by 
that of other less toxic anesthetic agents 

3 A phase of rapid extuision of diagnostic thcra 
peulic and prognostic nerve block (1010-1930) 

4 Advent of alcohol nerve block (1937) for per- 
maJienl or semi permanent destruction of sensory fibers 

5 t^’iiTfnotra nme kioA. •wVvmn a werfa WioViwn 
of an anesthetic agent is applied for mans hours even 
da>s while the injection needle catheter or cannula 
remains in situ Thus child birtli and opctolions of 
unusual length have been brought within the donuun 
of regional nerve blocking technics 

C The sixth stag* is the current one of oniverjal 
mil tary acceptance and routine apiilicalron 

7 There remains the seventh and final stage that of 
chemicophysiologic isolation of individual nerve fibers 
and fibrils It is seen that most of the peaks In prog 
ress fomcided with the inlroiluttion of new drugs 
demonstrating the association and interdepen lence of 
stirpeal and of chemical and biocbemicol progress \e» 
drugs arc now appearing with selective aifinilies for 
exclusive or dominant action on tniItttJual eomponenlf 
of the nerve bundles Thus for example vawonstne 
tive fibers and other autonomic aiwl visceral motor 
fibers are bepnning to lie controlled bv nerve block 
metlods just as reliablv as have purelv sensorv com 
ponents hitherto Ail parts and repon* of the bodv are 
now within tie domain of the injection methwls under 
Jisnission 


SCOPE OF NEnVE BLOCKING METHODS 

It IS pcadilv apparent that regional anes 
thesia has long since outlived its original 
name The terms anesthesia and analgesia 
no longer prove adequate to indicate the full 
scope of nerve blocking procedures Utgional 
aneslhesn, within a short spin of venrs has 
reacltefl a point from which it sends nmifi 
cations into everv branch of medicine and 
to each of the medical specialties and the 
role It phvs in these several domains is not 
minor hutoneofevtr increasing imporfanct 

Diagnostic Nerve Block.— Diagnostic 
nerve block maj be defined ns nerve block- 
ade for iJu purpose of differentiating ont 
condition from another 

Tlie impuL^ea for pain in b liarv colic for example 
are earned over the ninth intcrrovtxl nerves an! Iheir 
avsooaled white ram lommumcanles i tide tho<e of 
renal colic traverse the first lumbar nerv s und tl nve 
of aitpna pectoris (ravel over pathwnw between the 
second and Sixth Iboracic trunks thus bv ajiproi rntc 
injections to block Uio-e impulses sucli d « miKr d s- 
case entities and syoulromes mnv be i hot fed and diag 
noves facilitated Another example of diagnostic block 
IS to be found in the fielj of penpherj laseulor 
disease It was early noted that an are-i which had 
been renderwl nnesUielic through nerve block itijeclions 
shows an increase m the skin trmpemture disivl to the 
site of injection and ns the stub of vascular disease 
advsnfed »t was prove! llial nerve block feJenseil the 
area eoncerncil from vasoconstrictor rontml ir the 
sympallietic vasoconslnctor Tbers aere nfferlerl as well 
as the sensory nerve It is now pnvnhte to diiTerentinte 
vascutnr diveusis which are pnmanlv vasi spavlie such 
as Itovnauds disease from tlove wliieli are primanh 
obliterative such ns nrlenoscletov s In the rnlitirs of 
the former ratrgory release of vasoconslnetor artmn 
Vav\s \x> xwwvVrA xtvswViow vA Vbv vavtaw Vtw.5wvw.VOTt 
within the affectcif pxrt hut m fir presence of an» 
organic narrowing of the vessel lumen the release of 
vasoeonstnclion is insufilcicnt to restore circulator} 
effieiency to tlie normal range 

Prognostic Nerv e Block. — IVogiiostit 
nerve block makes it possible to foretell the 
probable course of a disease and to forecast 
the results llmt mil folJon surgical treat- 
ment Tlie forcgoinf; statements relative to 
peripheral vascular distasc illustrate the 
possibilities of profpiostic nerve block It 
has been demonstrated that the allernlions 
in ctrculalorj cffieiencj that follow blockade 
of vasomotor pathways with local nnesthcfjc 
solutions npproximntcK parallel those to be 
expcetcvl from surRicnl destnirlion of the 
same pathwavs (svmpathetic paiiglionec* 
tomv or ramiscction) The patient ma> 
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then be gi'en an actual preoperatJ\e sample 
of the state that vrill be surgicalK product 
Therapeutic Nerve Block — Therapeutic 
ner\e block signibes temporary or per 
manent control of ncr\e impulses for pur 
poses of treatment Injections of scnsoi^ 
paths and ner%e trunks ma\ be made in the 
treatment of sciatica tic douloureux angina 
pectoris incurable carcinoma and other 
painful slates Therapeutic nerae block for 
thrombophlebitis has also gamed popular 
itj In fact manv of the technics originated 
to proMde temporary msensitnity for the 
purpose of aiding surgical mter\enlion ha\e 
now come to be used for permanent insen 
«;ilivit\ and to make surgical mter\enlion 
needless 

The question has nell been asked IV ho 
would dare predict the end results in the 
alleviation of human ills that will ultimateh 
result from the deliberate control and con 
ditionmg of the multitudinous plusiologic 
actiMties directlv under the dominion of the 
numerous indi\ idual components of pe 
npberal ne^^e bundles as new injectable 
agents of high selectuiti continue to be 
adianced’ 

TECHNICAL APPLICVTIONS 
Needles S)rin;?es Solutions — It i« prefmil 
to kave noc<II« of fine jiauje sad where necessary 
long enougk so that the operalot can feel the \mno ts 
Issers and fasaa trasersed the needle pent *teme 
operators prefer to make the intradermal wheal will 
a si arp needle and use a rather hlual needle for 
deeper inject on feel ng that there ' II be more re- 
sistance from the heavier tissues and that there will 
be less chance of entering a vessel Any p>od svnnce 
that IS metl an cilly in pruport on to the gauge of tl e 
tceslle can be used nhether it has an antomatic reGH 
or m st be Ictacl ed from the needle to be refilled 
Sen pulo 5 care must be emplojed so that the coirecl 
sot I on $ used for (hrougl accident, h gh concen 
trat ons of slock solut ons alcohol boracic aad and 
oil er flu ds I ne been injected at t raes with fatal re- 
sults In making an nject on into the deeper tissues 
tie neerlle s! ould aNa^s be passed througt an intra 
dcriual wheal Iron) five to ten m nutes must be al 
lowed bet cen the I me of injection and that for 
bepnn ng the operation 

A Topical Anesthesia — Defimtton — In 
scn«ilivitt produced bj direct 'ipplication 
of an ane>thclic solution (I) to mucous 
membranes (®) to serous surfaces or (3) 
into open wounds 

1 ifticoiii I/cmbrcncT — ^Topical anes 
thcsia IS exlcnsnch used in the work of the 


ophthalmologist rhmolarvngologist urolo- 
gist and proctologist The anesthetic agent is 
applied in the form of drops or sprajs or b\ 
means of applicators or pledgets soaked in 
the solution occasionalh full strength cr\s 
tals being used Alost operators use solutions 
such as ponlocaine butan and nupercaine 

Ete — I t has been found tint 2 per cent 
solution of ponlocaine or butsn gives suf 
ficient insensitnilj for the removal of a 
foreign bodj from the cornta however 
other anesthetics in liquid or ointment form 
often produce sufficient anesthesia to allow 
surface operations For the removal of a 
cataract or iridectomj each operator uses 
the anesthetic he has found most succe'^sfii! 

Nose — Adequate anesthesia of the na«al 
mucosa is obtained bv spravmg or dircclh 
appljing ponlocaine or butvn solutions 
Quite extcneive procedures can be earned 
out bv using this technic-— turbinectomv 
septum resections etc 

Pjurtnx Aao LARisv^The use of anes 
thesia here is to control local sensation and 
reflexes and is best done bv cither sprajmg 
the anesthetic directly onto the mucous 
membranes or bv the use of ane Ihetic 
lozenges (numerous products arc on the 
market which are manufactured b\ repu 
table Arms) Lozenges used preceding gas 
Iroscopv are of v alue 

tJnETimv — Only the less toxic aneslbelic 
agents should be used in the urethra and 
bladder because of rapiditj of absorption 
from these surfaces causing toxic or allergic 
manifestations Diothaine (5 per cent) or 
solutions of ponlocaine or mctjcaine arc 
suitable agents 

2 Serous Surfaces — ^VVeak solutions of 
the less toxic anesthetic agents often pro 
ducc insensilnitv to the surfaces of joint 
and peritoneal and pleural cavities 

Joints — Orthopedic procedures such as 
arthrolomv removal of loose cartilage re 
diiction of dislocations and b^l^t-mc^t mav 
be earned out with the aid of svnovial dis 
tention with a weak anesthetic solution 
When the joint is to be opened this anes 
thesia must of course be supplemented bv 
infiltration of the overhang tissues 

3 Open omuls — It is often po sible to 
obtain satisfactorv anesthesia w illiin and im 
mediatclv around an open wound bv pack 
mg the wound ioosclv with gauze or cotton 
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moistened m ith a dilute solution of one of the 
effective topical mcsthetics There ib dinger 
m the al)U>=e of this method since open its 
culir channels m Hit irotind raav alloiv rapid 
nbson’tion of the drug with s%stemtc toxic 
reactions IIoweNtr pain and sensitiveness 
can bt so easilj reduetd in this manner that 
It IS a highh useful procedure in treating 
comparatively small accidental wounds 

B Local Anesthesia — Definition — 
cal anesthesia is localired inscnsitiMly of 
the skin or mucous membrane produced h\ 
subsurface injection of an anesthetic solu 
tion This IS induced either for the removal 
of purely mtracutaneoiis lesions such os 
nevi papillomas and warts or to allow the 
making of an incision through the surface 
to give access to the deeper tissues Local 
anesthesia is cxtensivclv used bv the general 
practitioner, general surgeon and dcrmalolo 
gist who are enabled bj this method to 
perform almost any operation cither b\ 
nerve block or bj infiltration 

The tniradermal uheal is the basis of all 
local anesthetic injections The finest intra 
dermal needle (S7 gauge) is attached to a 
sjringc filled with 1 or 3 per cent solution of 
procamc and pas«ed into the shin A small 
wheal is raised A proper wheal products a 
peau d orange” or ‘pig skin appearance 
The anesthesia is instantaneous 

Rtmovtiig a Remgn Cutancou't Ijcnon — 
The base of the lesion is encircicti by whtals 
which must include siifflciint area to allow 
for wide excision and substquent suturing of 
the skin margins 

C Field Block Anesthesia — Defimtion 
— Field block aiiistliesia is insinsitivitj pro 
duced bv infiltration of the tissues adjacent 
to the proposed operative field through 
which pass the stnsorv nerves of the o|>cr 
alive site cn route to the spinal cord Tins 
procidiirc resembles local mfillration m Hit 
manner in which it is performed but re- 
sembles nerve block in tint it effeets inlir 
ruplion of the senrorv palhwavs central to 
ratlitr Hun within the field of optnilion 
Its advantages over local antslhoMa art Hit 
lack of distortion of the tissues in tin fiehl 
of operation Iht prolonged aiitsHiesia 
(sinct nom of the fluid t'-inpts through the 
tnci'ion) and the rrquircnunl of fir Ics> 
anatomic il knowledge than for nervt block 
the technical difiicnUics in creating a diffuse 


wall of nneNthcsia are bv no means as great 
as when the exact seat of an iniiiorlanl nerve 
trunk must be located 

The method is used in the removal of 
sebaceous cysts lipomas and other tumors 
and for surgical txposurcs in all parts of the 
body 

Scalp — All the sensorv nerves supplvmg 
the scalp are situated within the subciifarte 
ous tisMics Therefore the cntirt cramum 
and scalp can be nncslhtli/ed bv n rone of 
infiltration encircling the head 

rnujcT — Vn encircling rone of held block 
anesthesia at the base of the finger alloii s 
the removal of a foreign bodv an inii‘«ion 
for drainage amputation or anv optrntion 
on the digit Caution must be tnhen so as 
not to use too much solution an 1 ovinlis 
lend the tissues especially if tin soliition 
contains adronnliti because of tin <lnn,,tr of 
causing necrosis Infiltration is lx t iiiiidi in 
the vveb space TIic use of ndrtnilm is not 
adv iscd 

Thoracic U all — In the remov al of ril s for 
empyema or in performing other operations 
on the thoracic wall the desirid area ts 
widely blocked bv inriltraling nil tiie hvers 
Siihciitnncous block in the lateral nspixil of 
the chest wall docs, not nlwavs provide satis 
faclorv anc!»thcsn This is betniist the 
lateral cutaneous branch of tin thoracic 
nerve which iccompamcs each nb « merges 
from its deep situation at the side of the 
elicsl and incomes subcutaneous there 
Therefore even though its point of emer 
gcnce may be enlirclv encircled bv a rone of 
infiltration the area wilhm Hint roiu mnv 
still be unancslhclized Paravertebral nerve 
block mij be necessary to provide ancs 
thesin in this parlicuhr region 

AlHlotinnal Wall — laid block of an en 
tire half of Hic anterior abdominal wall mav 
be obtained by mflUmting all the lavcrs 
along lilt taisl d margin and thence down 
ward to Hu crest of the ilium thus block- 
ing the seventh to ilLveiilh iiitcrcostnl and 
ihohv|»ogis{ric and iboingumal nerves Of 
ten partial blocking of either sidi of the al> 
dominn! wall dtpindiiig uiKin where the 
incision IS lev lx made is a vnhinblc aeljtincl 
to pas aneslhesn producing projKr relnxa 
tion Tlu'» form of loclimc is rnulintlv used 
bv many surgeons 

Frec/wres— Irom 10 to 30 re of a J or 
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oncl injection of 10 cc Tins maj be gncn 
iier\ hour for tnelvc to fourteen hours if 
m eded 

Midcauclaf block is used for analgesn of 
llie lovrix abdomen as in ^Mucolo^ic sur 
ger> cesarean section and hcrnioplistj 
Here again an initia} dose of JO cc isgnen 
and after fi\e minutes the sacral area is 
tested The patient is turned m the position 
required bj the surgeon A second injection 
of JO cc IS made and the table is tilted 
nith the head doirn o degrees This is also 
suitable for opcrilions upon the lower ex 
tremities except that the head of the table 
is raised 5 degrees 

High caudal anesthesia is produced b> 
giving an additional 30 cc above that used 
in midcaudal block the anesthesia w ill reach 
as far as the clavicles or nipples 
Supplementary InjecUona—To use con 
tmiious caudal anesthesia supplemcnlarj 
injections are needed ever^ thirtv or forty 
minutes when epinephrine is not used or 
everj 8 l\ 1} to ninctj minutes with epmeph 
nne depending upon the nccessitv for the 
continuation of the analgesia 

Captain Eoav AKD M LmNcsTos USN^ 
Constantint; Oden 
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SPINAL ANESTHESIA 

Spinal ane'ilhcsw has been a most \alu 
able contribution to the practice of surgery 
but It IS well to keep m mind that there ire 
dangers attendant on its u c just as there 


art. on the ute of anj anesthetic 1 ailurc to 
observe certain principles goveniing its era 
plovracnl will result disastroush The 
majoritj of deaths that have occurred have 
resulted through failure to observe certain 
fixed rules The student should studv one 
mcUiod and master it just as vnth anv 
other surgical procedure While several 
methods are now enjovang success the tech 
me of volume control is safe and reliable if 
accurately followed 

When novocain is introduced into the sub 
dural space it bathts the intradural tissues 
and is quicklv ab'«orljed tv the ntrve roots 
thus blockin„ tic passage of sen or^ and 
motor nerve stimuli The spinal nerve that 
supplv motor stimulation to the svnipath 
clic nerves bj waj of the while rami com 
municantes arc paraljzcd bv its upw ird 
diffusion a fall m blood pressure occurs as 
a result of the vasodilation and i prol ablj 
dirtclb proportional to the extent of sNra 
pathetic paralvsis which mav be gauged b> 
the height of the anesthesia The sen orv 
fibers arc more susceptible to the mlhuncc 
of novocain than are the motor fibers To 
combat the fal) in blood pressure Labat 
Babcock and Vchrs advocate the Irendelen 
burg position which causes the blood to 
gravitate to Ihe brain and prevents cerebral 
anemia This position tends to defer cardiac 
and respirnlorv failure, despite relaxation of 
the entire vascular system A fall m blood 
pressure mav be prevented also bv the ad 
minislraljon of ephedrme prior to the spinal 
anesthesia Ephcifrine is a perqihcral acting 
vascular stimulant and propcrlv admmis 
lered mamtauis normal va«cuhr tone de 
spile the paraJvxing effect of novocam on 
the vasomotor fibers in the anterior roots of 
the cord 

It has been found possible to product 
spinal anesthesia which can bo faiHv accu 
ralcU controlkd as to tlu height of the 
anesthesia The use of anv foreign suhstanct 
other than riovoctm in the spinal canal is 
not required The upward evtcn oti of niics 
tlicsia IS din ctfv proportional to the rapulitv 
of diffusion of the novocain mjeetid Ihi 
aohime of fluid injected and tlie sjecific 
gravitv of the soJulion of novocain it is 
inversciv projiorlional to the rale of fixation 
of novocain bv nerve ti sue It mav be in 
fliienccd hv the {Million of the {valient s 
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bod^ ^\hen there e'fists a difference in spe 
cific gr'iMt\ between the solution injected 
and the spinal fluid lien the specific gta> 
it\ of the injected solution is heaMer than 
that of the spinal fluid the Trindclcnbiirg 
position assumed during or immwhalely 
after injection of noiocam will accelerate 
the rate of upward diffusion while Fowlers 
position will retard it The dosage of eph 
cdrine js \aried m direct proportion to the 
degree of \asodilatation eTpected To be 
readih absorbed ephednne should be in 
jected into the interspmoiis muscles and it 
should be giien fixe minutes preceding the 
introduction of noaocam 
Technic — Important factors in the lech 
me of \oIume control (Stout) are aspira 
tion of accutalelj measured \olumes of 
spinal fluid used as a sohent for graded 
doses of noaocam and the reinjection of the 
solution of spmal fluid and noiocam without 
loss at a constant measured rate A 92 gauge 
non breakable spina! puncture needle is 
used Multiple punctures and trauma of the 
cord should be avoided Graphic records 
should be kept of the patients general con 
dition the height and duration of anes 
thcsia the blood pressure pulse rate drug 
administration and so forth 

Preopcratiie preparation depends on the 
condition of the patient the nature of the 
disease and the Ijii® extent of the oper 
ation Time permitting the patient rcceiaes 
in addition to the usual preoperatiie mcas 
ures the following iV grams of nembutal 
In mouth one-half hour preoperalivelv, 
pantopon gram ami scopolamine */, 5 o 
grain for the patient under fifl^ a ears of age 
wnd /loo grain for the patient o>cr f»ft> br 
Inpodermic one hour before operation The 
scopolamine maj be omitted if the patient 
IS calm and the operation not prolonged 
These dosages of course art onlj tbcaaer 
age The importance of mdnuluahzation of 
preoperatne medication cannot be o\er 
stressed 

The blood pressure is recorded and the 
sui^ical field prepared and coitrcd with a 
sterile towel tMth the operating table lc\cl 
the patient is placed on Ins right side back 
liowed out knees up and neck fleved His 
position should not be cramped but must 
be maintained bv an assistant The back 
IS surgicallj prepared Ephedrinc is then ad 


ministered The dosage of ephedrinc depends 
on the amount of noaocam to be used it is 
recommended that 15 mg be gia en for each 
50 mg of noiocain but this maj be altered 
to satisfy complicating conditions Thus 
one hesitates to guc ephcdrine to a patient 
with hvpcTtcnsion or ad\anccd arterioscle 
FOSIS 

A drop of 1 per cent solution of noiocam 
injected intradcrmalh oier the second or 
third lumbar interspace will minimize the 
pain of spmal puncture and proMde hotter 
cooperation In this area the 22 gauge needle 
IS inserted and carried through the inter 
spinous ligament into the dural sac This is 
recognized b\ a temporara snap and the 
subsequent lack of resistance 

\\ ith the needle m the subdural space the 
sUlct IS withdrawn and spmal fluid should 
flow It nia> be neccssarv to readjust either 
the direction or the depth of the iictdie 
The sTTinge is attached and the desired 
amount of spina) fluid aspirated One cubic 
cenlimeler of spinal fluid for each 100 mg 
of no%ocam used insures a 20 per cent «o!u 
lion the concentration usualh emplovcd in 
the technic of aoltime control (Sonic work 
ers prefer a 5 to 7 per cent concentration) 
The s>Tinge is detaclied and the stjlet 
replaced A larger mixing needle is then 
attached to the sj-ringe and its contents 
transferred to the ampule of novocain errs 
tals Oleljcame spinocame pontocameand 
nupercame ha%e their ad%ocatcs) The dos 
age of noaocain should not commonU exceed 
200 mg although SoO to SOO mg i» used 
routinel) m some clinics for operations on 
the gallbladder and stomach The enstab 
are dissolved by agitating the solution and 
at the expiration of five minutes from the 
lime of the injection of ephednne the slvlet 
IS removed and the novocain solution in 
jecled at the rate of 1 cc in five seconds 
The needle is then withdrawn the site of 
puncture covered with sterile gauze and 
the patient quicklv turned on his bnck 

The level of anesthesia i then carcfiillv 
observed as it climbs upward If it does not 
progress with sufficient rapulitv the head 
of the table mar be sliglitlv lowered As 
soon as the correct level of aiie tfic^ia is 
reached the table is leveled for ten minutes 
to assure fixation ^\hlle the patient is being 
draped the anesthetist should record the 
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blood pressure The p'xticnt first experiences 
a scns'ition of warmth and tinshiig in the 
feet folJow-td numbness and imbilitv to 
mo\c the legs OccasionalU there is nausea 
due to the falling blood pressure Adrenalin 
will often check thia fall and then additional 
tphcdrinc ma\ be used Carbon dioxide usu 
allj controls the nausea I\hen the height of 
anisthcsn is fixid the Trendelenburg posi 
tion mav be saftl% assumed and tins like 
wise counlcracls the lendencj to nausea 
proNcnting cerebral anemia 

The patient should at all times be under 
the care of a competent nncslhctisl who 
should be rcad\ to administer tarboii dioxide 
and owgcn at the pilicnt’s first sign of dis 
comfort Ampules of adrenalin ephednne 
and pantopon should be aiailable for imme 
diatt use Prequent blood pressure readings 
should be made Seseral sterile sets for 
spinal antsthesia should al\va\s he available 
The ampules of novocain crv<lals ephednne 
and adrenalin mav be kept in cohered cups 
containing 70 per cent alcohol 

In recent jears m an effort to find a 
longer acting drug a number of subslilulcs 
for novocain have been perfected for use in 
spinal anesthesia Pontocninc and nuper 
tame are the too best known of these 
prepnrations The length of analgesia with 
pontocainc is about two hours and with 
nupercaine about three to four hours 

Ihe stock 1 per cent solution of ponto 
camt: has a specific grav U\ greater limn tlml 
of spinal fluid therefore a technic similar to 
that used for novocain can be folfowc<l in 
Us use as a spinal anesthetic Two cubic 
(.cnlimcters of a I per cent solution is the 
maximum dose this being mixed with an 
cqii'i} ainomtt of spinti nun) riu) rtinjLclcd 
at the rale of 1 cc per twoulv five seconds 
Smaller amounts of cphcilrine can be us«I 
us the fall in blood pressure is niiiclj It^s 
than with novocim Pontocainc i> fixed 
morcslowK than novocain however aniHhe 
patunl diould not be placed in the Iren 
dclciihurg position until at least Iwcnlj 
minutes has elapsed Pontocainc is aLo pul 
up in ervstalloul form m 10 and 20 mg 
ampules The same technic is used the eras 
tnls. liting (h'solvcd m 2 or 4 cc of spinal 
fluid respcctivelv 

Nupercaine solution 1 1500 has bem used 
for spuial nncsthcsn when an even longer 
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duration of anesthesia was desired Since 
this solution is lighter than spinal fluid an 
entire)} different tcehnre is used and to 
avoid confusion it will not be discussed here 
Hand and Sise have published an excellent 
article on nupercame antst)iesn in whtcJi 
the technic is carefullj discussed 

It muNt be cmphasired that both ponto 
came and nuptrcaine are more toxic than 
novocain and should be used onlv bv an 
experienced anesthetist and then onlv after 
a caneful studv of a tichnic applicable to 
their use has bien made 

A recent dev clopnu nl m spmnl am slhcsia 
namely the use of Lontinuoii>i or frjittional 
spinal anesthesia eliminates to a hr^i cxlenl 
(h nctil for the list of tin, mori toM( huger 
acting ancstliclic agents In this tiihiiu a 
spcciall} designed slotted mattr ■* Sindiis 
thick and a verv ficviblc sjuxml allov him 
bar puncture needle permit tiu rd lining 
of the ntcdk in place m the sul indtinid 
space throughout the entire operafi n The 
needle 13 conncctcil to n svrmgi bv im ms of 
a 10 inch puct of rubber tubing Pro une 
prtvioiish mixed with spmnj /liiid to i o per 
cent strength that is 50 mg of Iht <lrug 
per 1 cc of spinal fluid is tluii injictid in 
fractional doses as meded during the Optra 
lion Bv this method anesthesia can be con 
tinned indcfinitelv whik under euntrnl at nil 
limes UsualK ^00 to SOO mg of novocain 
dissolved m from 0 to 10 cc of spinal fluid 
IS suflicicnt for most operations but as high 
ns 3 200 mg ins hem used without unto 
ward results 

Indications and Contraindications for 
Spinal Anesthesia — Spinal anotlicsm i« 
cspcciallv mdicalcd in all cases in which 
complete reJaxatio/i of the nbdonun is dt 
sired It should be used in prcftrcnct to 
inimfation anisthcsn m tin presence of an 
infection of the iipjar respirnlorv tract iin 
less specifically contraindicated and il mav 
be useti m most ca«i> of major opi rations 
below the dinphragiu m vrliich it is safi to 
use inhalation uncstliKii 

Il was formerh hehcvixl that hvi>olefisinii 
was a conlranidiialion to the u^c of spinal 
aneslhesu but cariful building up of tlx 
blood pre-sun with tjilieilritjc eJimmnfts 
Ihi-. factor Neither is hvi>orlcii-ion a contn 
iiulieation prr sc ®puiif anestlipsm should 
not be usial in patients with severe uivo 
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c jnli il (1 uinge or a(l\ incid 'irlcriosclerosis 
It IS conlraindiciKd in tin. presence of mv 
disease of ifie central Iler^ 0 Ua s^>,tein 
CompUcationSw — The literature contains 
reports of \arioiis complications that haic 
followed llie use of spinal anesthesia but 
onlj 2 jmssible fatalities occurred in a senes 
of o\tr 4000 casts at the Jackson Clinic 
One of the Urst patients had con\ul lous on 
the opiralmg table and could have been 
saved with the present dav knowledge of Ihc 
jiropcr tcchnic Headaches formcrlv a fairlv 
frequent complication of spmal anesthesia 
were due to the large caliber of the needle 
uacd traumatization of the cord and loss of 
Huid Flevaling the foot of the bed to pre 
vent headaches is not required with the 
proper tcchnic However the patient should 
he required to lie flat in bed for twenU four 
hours The writer has observed no pares 
tbesjas of more than a transttorj status 
Meningitis due to a contamination of the 
solutions svnngcs or needles lias been rc 
ported The prcopcralive use of tiembtili! 
should obviate the possibilitv of convulsions 
resulting from the injection of novocain into 
tlic venous plexus around the cord This 
danger can be further minimized bj can 
fullv observing the rule never to inject when 
A bloodv tap IV obtained as this is always 
ati mdicnlion for making a fresh spmal punc 
ture 

Advantages and Disadvantages — ^Thc 
advantages of spmal anesthesia maj be 
gauged from the standpoint of the patient 
surgeon nursing stall and relatives Alanv 
patients dread the thought of being pul to 
sleep more than thov fear the operation 
Pam IS usually eliminated ns soon as the 
spmal anesthetic is admmistcrcd \cl the 
patient retains full eonscioUsnc»s Poslojver 
alive nausea and vomiting are largcU clim 
inateHl and distention is decreased There 
IS no damage to a normal cardiorenal \as 
cular sestem There is little or no disturb 
nnee of the nervous s\slcm and the psvchic 
factor of an operation js minimized for the 
average patient The patient returns to the 
room cheerful and smiling and nhU to con 
\er'-e willi relative' HukIs nuv l>c taken 
before during and after operation There is 
no struggling on nwakcnmg no retching or 
straining of the wound and coiisceiucnt pain 
There IS no mucus to l>c aspinlwl Tlie pa 


liciil can cooperate in preventing poslojKr 
alive atelectasis b> de^-p breathing and 
assisting in moving 

The aelv aulages of spmal anesthesia to live 
surgeon nia} be summarized a** follows He 
latalion of the abdominal w ill hrgeh 
eliminates the netal of retraction and of 
vv ailing off the intestines and inrinil' belter 
tYpostire of the operative field ihc mlcs 
lints remain in a contractcil qiiit«cuil st ile 
enabling the source of trouble to be more 
quickiv located and alleviated The lime 
clenicnt i9 further reduced bv the ease of 
closure due to Uie relaxation of the abdom 
iiial wall The patient can cooperate with 
the surgeon a condition winch cannot be 
obtained under a general anesthesia The 
surgeon niav converse witli the patient if 
necessary 

The advantages to the nursing staff arc 
innumerable The use of emesis basins and 
the constant care of tlie patient after hi is 
returned to his room after a general ants 
tlielic are largely elimmalcd TJie patient 
is able to cooperate with the nursing staff 
The moaning and groaning that disturhs 
the mornlt of everv one in the hospital is 
avoided 

TJic disadvantages of spmal anesthesia are 
that (1) the operating time is limited unless 
siipplementarv inhalation anesthesia or the 
eontinuous spmal method is emploved (9) 
It requires the services of one Ihoroughlj 
conversant with the tcchnic of its adminis 
Iralion and the phvsiologv of its eflicl on 
the central nervous svstem and (J) it is not 
a satisfactorv anesthesia for little childnn 
because of the diflicultv of securing a child s 
coo|Hration during the adinini'lration of 
the nncslhetvc 

Caudal anesthe<wa should be mentio«c<l 
ns n tvpe of spinal nnestbcsia It con«isls 
III passing n needli through the sacral liialu> 
and deiio'iliiig an anesthetic fluid wiliiin 
the sacral canal The solution is dislnbutcd 
outside the dura mater and the process is 
thus differentiated from ordmarv ppm »1 
anesthesia in which the anesthetic ngoiil i' 
inlrodiiceal into the subarachnoid spate It 
niav be used in a single inje*ction tcchnic or 
in the continuous nianiur ns populari/td 
latelv for use m obstetrics 

Ahnou) Jacx>o> 
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XLI. PREOPERATIVE AND POSTOPERATIVE CARE 


GENERAL PRINCIPLES OP PRE 
OPERATIVE TREATMENT 

In dtscussmg brieflj the preopenlivc 
preparation of the patient it is possible to 
deal on\> m rather wide generalizations It 
IS obijous that conditions maj radicallj 
alter or modifj subtract from or add to an\ 
course of procedure that might be pro 
pounded as a routine method One need 
only pause to fhxnl. of the muftrterde of he 
tors which maj have to be met to realize 
the complexitj of the undertaking Is the 
patient joung or old ihm or fat male or 
female nenous or phlegmatic sane or in 
sane’ Is there a complicating lesion— car 
diBC pulraonarj xa^cular renal hepatic 
pancreatic? Does the contemplated surgical 
operation carrj with it the necessilj for any 
special preparations such as is frequently 
the case with operations on the th\roid 
thoracic ca\it> stomach or bowel’ Does the 
anesthetic agent chosen demand prepara 
torj measures’ This list scarcelj scratches 
the surface of the multitudinous questions 
winch present themsthes to the conscien 
lious surgeon in the preparation of anj 
patient for the ordeal of anj operation how 
c\ er simple Certain risks and responsibilities 
roust be shouldered b\ him owing to the 
nature of his calling but he is not playing 
fair with the patient or with himself if he 
dots not make ei erj possible effort to reduce 
these hazards to tlie absolute minimum 
be/ore the operaiton This then is the goal 
of all preparalon procedures 

It is most essential that the surgeon 
should have the complete confidence of the 
patient in order to obtain absolute coopera 
lion It IS a most difficult if not lmpo^slble 
task to cure a patient tn spite o/ himself To 
that end it is important to take enough 
time to talk things over wiUi the patient and 
the family beforehand — the reasons for the 
operation its gra\ itv and expected outcome 
even anj unusual or salient points m tlie 
preparation for or care after the operation 
In this wav a mutual understanding is es 


tablished which later maj be of invaluable 
assistance to the surgeon Not mfrequenlh 
certain mdividtial characteristics of that 
particular patient maj be discovered which 
Will be of vital assistance or importance m 
the later handling of the case Converstlv 
many unpleasant situations due to misun 
derstaiiding of motives or principles maj be 
avoided It is essential for the surgeon realU 
to know his patient and to give the patient 
an opportunitv in turn to know the surgeon 
In this waj the patient is put m the propei 
frame of mind for the operation and every 
thing after that is much simpler and easier 

A carefiillv taken detailed history both 
past and present is of the utmost impor 
tance even though it mav at times setm 
rather inconsequential or irrelevant Occa 
sionallj something of great value is discov 
cred and it is this occasional finding that 
makes it worth while to bend every effort 
to disclose It A scnviiivilj to some common 
drug a bemophilmc tendency or a func 
tional organic defect physically not detect 
able mav be brought to light which would 
othervvivE escape detection and might sub 
scquenllj mean deftat to the surgeon and 
disaster to the patient There is too common 
a Icndcncv to slur over this safeguard in 
the apparcnllv simple case and particularlv 
in the cmcrgcncv case It is true that there 
are times when a detailed history should 
and must be omitted but such instances arc 
actually verv rare 

A systematic complete physical examtna 
tion supplemented bv such clinical test* — 
chemical Jaboratorv roenlgenographie me 
chauical — as may be indicated or decmvil 
advisable falls m the same category as the 
aforementioned history but is if anything 
even more important Many extraneous 
complicating factors are picked up in the 
course of even the most perfunctory phvs 
ical examinations (many others would be 
Were the examinations adequately and in 
telligentlj performed) which may inodifv 
or alter completely the furtl er handling of 
the case prtoperalive operative and post 



PRINCIPLLS or PREOPJ:,HATIVL TRLATMENT 


opcriUvc Is the surgeon fair to himself or 
his patient m ignoring or skimping these 
important preliminaries? 

If during the prclmunar\ examinations 
some complicating factor is disco\crc<l this 
should as a rule and as far as possible be 
corrected compensated or planned for be 
fore the operation So the weak or failing 
myocardium should be digita!i 2 ed the ihm 
aged or insufTicicnt kidness stimulatwl the 
lisperthyroid patient adequately lodinizcd 
and the diabetic stabilized It is here par 
ticularly that an understanding coopcmtion 
between the surgeon and internist is of the 
greatest importance and help to the patient 
But these conditions will be more fulls dealt 
with elsewhere and cannot be detailed here 
Instead only the average normal ease if 
there be such a phenomenon is to be con 
siderwl here 

It IS in the \oung and the aged that the 
greatest care must be taken to maintain 
the fluid and alkaline reserve level of the 
body A relalvvcly small amount of vomit 
uig such ns occurs m a case of acute appen 
diciljs or strangulattd hernia iinj produce 
appreciable dohvdration and incipient if 
not actual acidosis together with lowering 
of Ihe chloride value bevond the desired 
limits In the average voimg or middle aged 
adult this IS more dilTicult of accomplish 
ment IMiencv cr such a depletion is present 
it should be corncted bv the admiiuslntion 
of fluids and alkalis or sut,ar& together with 
the ncccssarv chlorides The ndmiiiistrnlion 
is effcctetl bv mouth if (he voniilmg has 
ceased and such ulminislralion is not other 
wise contraindicated bv rectum if lolcratcil 
and absorbed eilhi.r in continuous drip or 
small rtleiilion tnemns by subculniKoiis m 
fusion if Iht tissues will take it up properly 
or intrivcnoii^ly which is posaibh the best 
and ccriamlv the quickest anil surest way 
of all either in bulk do«agL or conliimously 
by drip through a prtviouslv iiisertcvl can 
nuln If sugars are given in auv considcriblc 
quantity m this wav the adusibilitv should 
bt considered of partnllv balancing it with 
lU'Ulin 

In almost cverv operative case winch is 
not an emergmev with llu lime for prepa 
ration heiict limited it is {irobabli wise to 
aiigiiuiil the gheogen rcsirvi of the liver bv 
adminislnilion of sugars for Iwcnlv four 


Iioure or so before the operation Thi« mav be 
clone bv mouth or mtravcnouslv It Mem$ 
particuhrlv valuable in surgicil treatment 
of the gallbladder 

AMien there is any marked anemia eillur 
priniarv or sccondarv a transfusion is usq 
ally indicated The opiralive rnortalilv the 
occurrtncL and degree of postoperative 
shock and the incitlcnce of posioptrntive 
complications seem to bear a mon or ItSi; 
direct ratio to the degree of incmia I or 
this reason one should hesitate to oporalt 
on any patient witli a hcnioclobm lontciit 
below GO per cent If an opcrtlnii is to be 
performed which promisis to be of tonsidcr 
able magnitude or if llitrc will prt hil h be a 
considerable low of blood il is wi i to have 
the patients blood ^roiipul aid mutihed 
6</orc operation and have a siiifilil 1 nor 
available II is certain that son t trij.< li v 
mav thus be ensilv overted bv f ikmj- iJiise 
extra prccniilions 

If tiie patient is jaundiced or lin nnv 
natural or acquired tendenev low ir I union 
trolled or abnormal bidding lisds fur bkul 
mg and clolting time should hi im )i and 
cvtrv tlTort exerted to bring tic valucv 
within normal limits 

FmalK there arc certain routini prtpara 
lorv measures winch npplv to virtinllv nil 
surgical cases If the stomach 1 1 uhlcr and 
liowil art emptv llure will be less diflimltv 
with the ancslbetic and ksv postopentive 
discomfort If possible the patient should he 
given a rclilivulv simple ditt of i isily di 
gtsldl food the day before operation with 
iiolhiiig blit liquids for iht last twelve hours 
md not even lluse during ilit four hours 
bifore operation If an cmirgcucv operation 
IS to be ptrformtd and tin. patient has eaten 
within srv hours it is tisimllv wise either to 
induce vomiting or to vrnsli tJic slomneh out 
before an niusthttic is udimnislrnd thu-. 
at least to ti cLrlnin txlciit nmoving the 
danger of aspiration of stomach contents 
The nncsfliitist in particular will he gritc 
ful If a cathartic is given n shoidil be out 
with a quick nml thorough action and 
should be admimslcrtd at least twenty four 
hours beforehand In nnv went it is wi«e 
to give an enema — warm soapsuds is the 
siiiipJc"} and Hs good as nnv — either the 
nielli befon or carlv on the morning of Ihi 
«.chcduUd operation This is particuhrlv nn 
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portant in order to obtain proper retention 
and absorption iihen an\ mesthetic such as 
a^ertln is to be ndminisleied recfilU 
llie matter of preopcratne sedation es 
pectalh m the nenous or apprcliensi\e pa 
tient depends someuhat on the clioice of 
the anesthetic agent to be employed ^ari 
ous barbiturates notably luminal sodium 
luminal amytal sodium amjtal nembutal 
and so on usually in rather large broken 
doses either by mouth or inlraienousR arc 
fairU vridelj used Their greatest benefit is 
probablj in dulling the sensibilit\ of the pa 
tient who is to undergo local r^ional 
block paraN ertebral or mtraspmal sues 
thesia Alorphia or lijoseme or a mixture of 
the tno IS sometimes used similarh the 
former maj be used preparatorj to an in 
halation anesthesia but many anesthetists 
do not recommend this because of its ten 
dencj to induce slow and shallow respica 
tions and to interfere with the pupillary 
reflexes Possibly one of the best and safest 
methods is the administration of a small 
dose of ai erlin — not over 80 mg of the drug 
per kilogram of body weight — as a basal 
anesthetic It should be admmistered while 
tlie patient is m bed in his own room about 
half an hour before operation In tins way 
the patient usually has no recollection of 
being taken to the operating room Other 
good basal aueslUetics that are now a\ail 
able are seconal administered by mouth 
and pentothal sodium administered inlra 
venously Lately they haie somewhat re 
placed axertin m popularity 

If an inhalation anesthetic is to be admin 
islcred and eien m other cases a fairly 
large dose of atropine gi\ en hy poderraically 
just before the patient is taken to the oper 
aling room is a great help in checking secre 
tions and probably helps to reduce the num 
ber of postoperative pulmonary comphea 
tions (See section on Atelectasis ) 

In the choice of anesthetic many factors 
need to be considered Practically every hos 
pital and «urgeon has some definite routine 
or preference in the matter It is impossible 
to discuss here the virtues or faults One 
anesthetic may be preferable m one case and 
another under a different set of circum 
stances However the tndii.tdual -paiient 
should be considered primarily each Ume 
the choice of anesthetic is made and that 


one should be used which seems the safest 
for that particular combination — nervous 
make up and general condition of the pa 
tient type of operation facilities at hand 
and the ability of the anesthetist 

The last step m the preparation of the 
patient is the cleansing of the field of opera 
tion There are almost as manv variations 
in this technic as there are hospitals and 
operators The object in each case is the 
same — to render the field of operation as 
nearly sterile as possible The most difficult 
structure to sterilize is the patient’s skin 
and the ideally perfect method which has 
not as vet been evolred should sterilize 
not only the surface but the depths of the 
pores glands and hair follicles it should 
not irritate or injure the skin mucous mem 
brane or subcutaneous tissues it should 
have lasting qualities of up to three hours 
it should not interfere with wound healing 
and yet it should have sufficient simphcitv 
and adaptability to be universally apph 
cable and generally obtainable The nearer 
these criteria are approached the better will 
be the results as measured m percentage of 
infected wounds But here again there arc 
certain underlying principles which apply 
irrespective of the specific technic All hair 
should be removed with an adequate mar 
gin by careful shaving All gross dirt should 
be removed with soap and warm water and 
the surface then dried These two steps nnv 
best be done m the patient s room «oiue 
tune before the scheduled operation The 
final preparation of the field in the operating 
room IS discussed elsewhere 

J JI T Fjnxet Jr 
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MANAGEMENT OF THE SURGICAL 
DIABETIC PATIE^T 

The surgeon todav is called on to perform 
many more operations on diabetic patients 
than formerlv The reasons for the greater 
frequenev of «tirgical intervention are three 
(I) the incidence of diabetes is increasing 
particularly among persons more than forty 
years of age (2) the lives of persons af 
fected with diabetes have been prolonged 



MANAGEiSIENT OF SURGICAL DIABETIC PATIENT 


ns a result of modern methods of controlling 
the djseise co that more of them are !ntng 
long enough for conditions uhich require 
surgical trcalnicnt to develop or to be 
acquired and (S) mam more elective Mir 
gicnl procedures cm be earned out "afih on 
<habtlic patients than was formorb possible 

lo zHustralc the imporlanw of tlii> field 
of surgerj from the standpoint of the num 
her of operations pirfornud on diaticlic pa 
lienls as well as to ilUislrilc the low risk 
that mav attend Ihc'C operations there tan 
ht cited a senes of 2f07 operations of all 
kinds performed on diabetic patients at the 
Mn\o Clinic in the ten >tur period from 
lOlO to 1D39 inclusive In this series there 
were 111 hospital deaths vieldmg a hospital 
mortablj rate of 4 3 per cent The opera 
tions included holh major and minor proce 
dures ns commoiiK tlassifie<l more than 
half of them being m vjor operations such 
as amputations for gangrene laparotomj 
for cnnrgcncy abdominal conditions and so 
forth Consulcring a specific operation clio 
Iievstcctomv for cholccvslitis williout anj 
other procedure on the bile ducts it was 
found that among 100 diibctic patients who 
underwent this operation in the ten jear 
period there vrere 2 hospital deaths giving 
a hospital death rate of 1 8 per cent In 1930 
among 703 simdar patients who did not have 
diabetes there were 12 hospital deaths 
jicldmg ft hosjnlnl morlnlilv rate of 1 7 per 
cent or about the same as llml reconlcd for 
diabetic patients It is evuUnt Ih it the mor 
Inlilj of tins tv pc of surgical procedure 
among duihetie pahenls is not ovrctwivc 
Dnbelcs can no longer be consukrid ns 
ground for dcnving xi patient the IwntfiU 
of Mirgcrv and the decision to operate can 
now be basid upon the Mime criteria among 
ilmbetic patients as among nan-<habtlic 
patiiiils 

I cl IS not be forgotten bow ever that the 
polcnlnl diiiip.tr of surgical mlerv cntion in 
the prt'tntc of diabitcs is ns j,rcnt as it ever 
was The occurrence of aci{Io''is and coma 
which often was unavoidable btfore the dis 
coverv of HiMilm is still a iKi<sibdit\ which 
ean hi preventetl oiilv In the vkdlful cm 
plovimnl of modern mtll od> for nmintnm 
iiig normal mclalxih'm To this end the 
comph te coojxratioi) of the surgeon the 
nneslluti't the mlcrm«l the dielilnn and 


the nursing staff is of the utmost impor 
tanci The patient should he subjecleii to ft 
immiiium of oiK-nlixc tnuma thf pcf/od 
of antslht la should bt short ami the prcN 
operatise and po«.loptralut. mmnj.tmtnl of 
the diabetes should hi. prccist Thrtc rcc 
omincndftlions applv to mild av will as to 
severe diabetes for mild diahitcs tempo 
rariJv mav become severe suhsequcril to 
anesthesia and operation 
Preoperative Prcparation^Lnlcss im 
mediate opiration is nccts-sarv ihc patient 
should be oh erved in the hospital for sev 
tral dav*. in onlcr to «ccurc the most favor 
able condition'* This period of ob crvation 
IS of particular imjtorlancc whin ih dial) 
clcs IS severe enough to iictt Mtati tin iim 
of insulin lor two or tlirte dav 1 1 fort 
going to the operating room the | ti nt 
should be completely free from aci I » ts 
glvcosuna should be well conlr Did and 
then should be adequate rc irvis of gl> 
cogtn vvalcr and clcclroUtcs Tin diet 
should he wcighid and usimlK •'houl 1 con 
tarn 200 Gm of carholivdnlc I nil rurlaui 
special conditions nolnblv siirgnal ojwrfa 
tion on the hiliarv tract and nn tin thvrnid 
gland m the presence of hvperlhvroitlism 
nn even higher carhohvdrale uitnki nmv be 
desirable I he caloric anhic of the diet of 
patients with hepcrtheroidism should also 
i>e mcrcaseil in pmiiortion to the ilevoimn 
of the basil imlabobc rate The qvialilnlivc 
character of tin ilul can be modified ns nec 
cssnrv for jialicnls who have lesions of the 
gastfomtcstinal tract providtd its rifonc 
and carl>ohvdnlc values arc jiniulaiiioJ at 
the desired levels Suflieicul m«ulin is u*fd 
to maintain thi urmi free of su^nr or nearly 
so Otlur spreial aspects of prrojM'rative 
prcjivration mehiding nualicntHms arc 
planned with r«f.ard to the general condition 
of the patient rather than to tht prcsiiKc of 
dnlvctes On the morning of 0 [>eraliyn 
breakfast is withheld and a d>s< of prota 
mine zinc msuhn iqunf to apjiroTimatelv 
half of the total daih requircuient of invuhn 
ts given 

Lmergencj Surgical Pn>ccdurcsi.— Oj>- 
crations pirformid in the pn-'cncc of dm 
hetie «ti l< sj orciuna ireiloin atgriatlv in 
ercaod risk I iit to drliv iir^tnl suf^jMl in 
lervintion mav lie cvrn more jktiIous TI •* 
ts particuhrlv true when there nn presriil 
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itiflimnntor\ lesions stich as npicll> sprcid 
ing gingrenc of an cxtrcmilj witli infeclion 
aciilc appendicitis pchic abscess mastoiditis 
or some otlier acute mflainmatorj process 
which if neglected ma^ threaten the life of 
the patient as well as interfere with control 
of the diabetes In such instances a single 
injection of 20 to 100 units of unmodified 
insulin depending on the degree of acidosis 
should be given 1 liter or more of phvsiologic 
saline solution should be administered inlra 
venou^lj and operation should then be per 
formevl without further dclaj 
Diagnosis of Abdominal Lesions — ^The 
ehagnosis of acute abdominal lesions es 
pccmilv appendicitis maj present serious 
difficullv in the presence of uncontrolled dia 
betes The patient who has diabetic acidosis 
occasionallv presents signs and svmploms 
tlosclj resembling those resulting from le 
sjons that require immediate surgical opera 
tion Thus nausea and vomiting abdominal 
pam and tenderness rapid pul<e leukocjto 
sis and even fever mav be a«sociated with 
acidosis in the absence of an> demonstrable 
abdominal lesion I.eukoc}tc counts as high 
as CO 000 in each cubic millimeter of blood 
have been observed during dnbclic coma 
and counts of from 15 000 to 20 000 are not 
at qU uncommon Fever if present is due to 
infection or dehvdralion but the infvclion 
mnj be in the respiratory tract and not m 
the abdomen On the other liaml an acute 
mfinnimnlorv process m the abdomen raaj 
be associated with and responsible for the 
existing acidosis 

A careful!^ elicited historv is of great im 
]K>rtnncc in arriving at a diagnosis in such 
cases Abdominal pam prt*cidmg the on^ct 
of other svinptoins speaks for a surgical 
tmergencj particuhrlv if the onset of the 
pam IS acute whereas a grailual onset of 
svmptoms with poUuna polvdipsn anvl 
nau«ca preceding the abdominal pain prob 
nbh means acidosis Generalization of the 
findings on abdominal cxannnalion speaks 
for acidosis while localization iisinllv mdi 
cates a surgical Ic ion If pain persists after 
two to three hours of treatment of the ncielo 
sis surgical exploration of the abdoincti 
should be carrunl out 

Anesthesia — I’nor to the advent of in 
sulm the choice of ane'sthesia was a matter 
of great importance Inasmuch as there arc 


now good means at hand for the control of 
the metabolic dislurlwnces protiticeel bv 
anesthesia provided the phvsician nnlici 
pates or recognizes them the patient eaii for 
the most part be placed under the kind of 
ancsthcMa which the surgeon ordinarily 
would choose for a non diabetic person un 
dergoing the same type of operation An 
anesthetic agent should be used which will 
produce a minimum of postoperative nausea 
and vomiting From the standpoint of their 
cITccts on the carbohydrate metabolism of 
the diabetic patient the order of preference 
of anesthetic methods is approximately ns 
follows (1) local or block (2) spinal and 
(3) general The order of preference of gen 
ernl anesthetic agents js approximatelv (1) 
cvclopropane and oxygen (2) ethylene and 
oxygen (3) nitrous oxide and oxygen (4) 
intravenous pcntotiml or cvjpal and (5) 
ether Local anesthesia and block anesthesia 
if they involve the use of considerable qtian 
titles of a vasoconstricting agent such as 
epintplirinc mav have an undesirable effect 
on diabetic metabolism by stimulating he 
palic glvcogcnolysis Obviously the same 
order of preference may not hold true from 
the slandiioint of surgical indications Fther 
for example causes loss of glycogen from the 
liver and acidovis but jt max still lie pro* 
ferrcil when its use cm be uxpectcil to 
shorten the tunc of operation and to reduce 
surgical traunia by providing belter rclaxa 
lion 

Postoperative Treatment — After oper 
alioii the diabetic patient should be relumed 
to a medical ward and the management of 
the diabetes should be the rcsponsibilitv of 
a mcilical service The essential features of 
treatment of diabetic patients during the first 
few days after an operation are sufTicicnt 
fluids and clcctrolvlcs liberal amounts of 
catbohxdralc and adequate insulin Post 
operative ketosis is common even among 
tiou-diabclic persons and vvhen the patient 
IS diabetic special precautions arc ncccs«arv 
to prevent its occurrence V (hilv intake of 
at hast 120 Giii of cirbolivdrate should be 
maintained and the utilization of most of 
tins amount should be assurtil bv the projicr 
administration of insulin Slow intravenous 
injection of solutions containing 0 0 per cent 
of smbum chloride and 5 per cent of ghico c 
will provide a sah faelorv supplv of flui‘1 
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which primm araputalion was made 
through the leg secoiwlarj operntion was 
ncccssa^^ in onl> 4 cases and the ultimate 
outcome was fatal m onlj 7 per cent In a 
more recent senes of OG prmiarj major am 
putations among GI patients ilaccj and 
Bickel reported a mortalitj rate of IOC per 
cent based on the number of primary am 
putations or 11 4 per cent based on the 


diabetic patients with artcno'Jclcrosis will 
burn and blister at temperatures far below 
those lolemlcd b\ patients who haac a nor 
roa! circulation Within twenU four Jiours 
after these measures are started the infection 
usuallc begins to subside or gi\cs clear cm 
dence of ad\ancing If it subsides treatment 
IS continued until it is controlled full^ and 
the decision then is made ns to whether the 


T/IOLE 15 — IlESfLTS OF TeOTJftVT 1> C««£3 OF J)lAB£TIC ClM3»rNr OF ToeS ASD FEET* 



Patients t l 

Suceessfut 

! 1 

Deaths 

Alorlal ly 
me per 
cent 

Ttcatcil mc<l cnlly 1 

CO 

43 

IG 1 

230 

Trealwl surgically 

6G 

?» 


OS 

Primary ampulalion betow anVle (bgbw' 
amputal on later in j case*) 

IS 

7 

1 

S 

20 0 

Pe mary anipulal on above ankle (h gher 
amputation later ifl 4 eases) 

n 

62 

i 

' 1 

7J) 


* DalA (umtahed hy Allan and Klntoer 

t All these patients had necrosis of tiMue of considerable deerec perforating ulcers and other sores were not 
inctucied 


number of patients Once amputation is dc 
cidcd on it should be performed below the 
knee if the pulsation is good m the popliteal 
artery, but aboic the knee if the pulsation is 
inadequate McKittrick and Root wisely 
adMSed against the use of a tourniquet in 
these amputations for pressure which is suf 
ficicnt to shut off the blood stream in a cal 
cjfied vessel may result in fresh thrombosis 
and subsequent occlusion Also if a toumi 
quet is not used the amount of bleeding from 
an cxplorator% incision permits the surgeon 
to estimate the adequacy of the blood sup 
ply at the proposed le>cl of amputation so 
that he can make the amputation higher if 
necessary 

The medical treatment in cases of infected 
extremities with or without gangrene in 
eludes absolute rest in bid rigid control of 
ghcosiina application of warm moist dress 
mgs saliirateil with a mixture ol equal parts 
of 50 per cent alcohol and a saturated solu 
tion of bone acid anil chemotherapv with the 
sulfoinmiilc drugs The foot is acn slightly 
citsaleil above the horizontal The drt sings 
should extend well beyond the region of in 
fcction and their temperature should not 
exceed lOo® F (40 C), for the skin of 


degree of accompanying gangrene or the de 
gree of circulatory impairment justifies am 
putation If the mfcclion has progressed 
after twenty four hours of treatment ampu 
tation usualU is recommended If redness 
and swelling extend bevond the ankle im 
mediate amputation is urged A gangrenous 
Icsiou which IS dry and not grossK infected 
js covered irjth a dn dressing and protected 
against mechanical injury 
Measures for improving the collateral cir 
culation iQ the feet should be used if it is 
decided that amputation can be delaved and 
if the area of gangrene is small enough so 
that there is reasonable hope of <yiving the 
extremity These measures include postural 
exercises of the Buerger tv pc which can be 
carried out by the patient himself or bv 
mean;, of a bed of the Sanders ty pe and nicas 
ures for producing vasodilatation such as 
contrast baths the emplovmtnl of intermit 
tent venous occlusion the ingestion of nico 
hoi and an environmental temperature of 
almut Sr” r (SO* C ) The use of apparatus 
for producing nltcrnnlc posiliv o and ncgaliv e 
pressure on an txlrcmitv is to bt avoided 
as It IS rarely beneficial and may rcaull m 
extension of infection 
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Ulcers and Other Sores —Lesions of the 
feet that are not accompanied bj grObS im 
pairment of circulation arc caused as a rule 
b\ mjurj and infection Thej include in 
feclcd corns and calluses perforating ulcers 
osteomjelitis burns frostbite aancose ul 
cers and septic abrasions The perforating 
ulcers and indeed many of the indolent m 
fectious conditions of the feet in diabetes 
maj in part be dependent on the presence of 
peripheral neuritis Frequently the feet are 
abnormallj insensitive and complaints of 
numbness and of aching pains at night are 
common The insensitivilj of such feel often 
leads to inadvertent injury ^^oUman and 
l^ilder have considered one reason for the 
neuritis of diabetes to be interference avith 
the blood supply of the nerves Osteomyelitis 
should be suspected in every localized m 
fection of more than two weeks duration in 
any part of a toe or foot (McKiltnck and 
Root) The diagnosis is made rocnlgeno 
logically or by encountering rough bone with 
a probe on exploration Amputation of a toe 
because of osteomyelitis when there is good 
pulsation m the dorsalis pedis and the pos 
tenor tibial arteries is a relatively safe 
procedure 

Often much needless suffering results from 
unnecessary delay in the treatment of minor 
injuries and mfeclions of the feet Diabetic 
patients should learn to take all abrasions 
seriously# to stay off their feet and to apply 
immediately a non irritating anti'seplic such 
as a mixture of boric acid and alcohol Clean 
socks well titling <fioes and avoidance of 
injury are important prophylactic measures 

The conservative treatment of chronic 
lesions of the feet is esscntiallv the same as 
the medical treatment described in the sec 
tion on gangrene Thick calluses should be 
trimmed nith a razor or filed down The 
local application of sulfonamide compounds 
in powder form to chronic ulctrs i» helpful 
m some instances The measures already 
mentioned for increasing the peripheral blood 
flow should be used if this is dchcient Fx 
treme caution should be used m the applica 
tion of heat or roentgen treatment to the ftet 
of diabetic patients Under no circum«;tances 
should hot water bottles or anv other heat 
mg device which is not thtrmoslalicilly 
controlled be applied below flit knees The 
tcmpcraliirc of solutions used in the prepan 
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lion of wet dressings should be tested with 
a tliermomtler and should not exceed 105'> 
r {40^® C ) Strict adherence to these riilc^ 
will save mativ legs and obviate embarrass 
ing medicolegal complications 
Fractures m Diabetes— It is generally 
recognized that diabetes is intensified nml 
the requirement for insulin increased by in 
fection by hy-pcrthyroidism and by anesthc 
sia and operation but it is not so w ell knowq 
that fractures may have this effect to a very 
marked degree The follow mg brief reports 
of cases provide illustrations In one case a 
woman aged sixty six years who had been 
laiown to have diabetes for five years sus 
lamed fractures of the surgical ntek of the 
right humerus and of the right hip \\bercas 
the urine had previously been free of sugar 
Without insulin for thirty davs after the ac 
cident the patient required from 25 to 40 
units of msulm dully Another woman sixty 
\ears old who hud had diabetes for four 
years sustained an intertrochanteric frac 
lure of the femur Before the fracture the 
insulin requirement had been 70 units dailv 
afterward a duly dose of 105 units did not 
completely prevent glyeosuna In another 
case n man forty years old sustained mul 
tiple fractures in nn aiilomobilc accident 
There bad been no previous historv of dm 
betes but immediately after the aecidonl in 
tense glycosuria developed that required 
insulin for its control On tin. one hundred 
and sixth dav after admis<iiou a glucose to! 
crance test was carried out with practicallv 
normaf resufts "Die mechanisms by wiucii 
fractures aggravate diabetes are not clear 
Carbuncles — This complication is nearly 
always preventable by cleaiilmcss and proper 
attention to the control of glyco‘?»rn Car 
buncic has occurred in many ca'^cs of obese 
uncleanly patients who have given little cart 
to Ihtir mild diabetes and who have made 
the niistal c of squeezing or pntkmg a pun 
pic or boll Since boils arc somclimcN due to 
iiifiction from barbers razors and ';mcc car 
buncics ma\ follow boils it is wi«c for thi 
diihctic palitnl not to permit his neck to 
he shaved at a barber shop 

Deaths from carbcmclc occur for the most 
part when trcatnitul is dfhvcil In such 
cases the Jevion mav attain i Hrgi <jze and 
the fatal issue rnav be due to bacttrcmia 
Larh treatment of both the carbuncle and 



14G4 


PllEOPUlATIYF AND POSlOI’LRATn E CARE 


the diabetes usually leads to a onble out 
come 

There arc wide differences of opinion and 
nietliod in the treatment of carbuncle asso 
ciated with diabetes but in general con 
serAalj%e measures seem to give the best re 
'uilts The patient is kept at real in bed and 
glvcosuna is controlled rigidlv Thick gauze 
and cotton dressings saturated with a solu 
tion of bone acid and alcohol are applied to 
the lesion and kept warm Rhile no chemo 
therapeutic agent can be expected to pene 
tratc to the central region of destruction of 
tissue in a carbuncle carl^ treatment with 
the sulfonamide compounds seems to be of 
real vabie in preventing further invasion of 
tissue and bacteremia Sulfathiazole is the 
most logic il of these agents because of its 
relatively low loxicitv and its slight tendenev 
to produce nausea and vomiting and because 
of Us effectiveness against the staphjlococ 
CU3 wlueh Is the usual infeclmg organism 
in carbuncle Rlulc chief reliance should be 
placed on oral administration local applica 
tioii of the compound m powder form also 
seems worth while Treatment with roentgen 
ravs mav hasten localization of the infection 
and lessen pain 

Incision of a carbuncle if U is necessary 
at all IS best done only after central necrosis 
lias resulted in the formation of a well local 
izwl pocket of pus I rcqucnlly the only in 
tervention winch is necessary to establish 
drainage H the gentle introduction and 
opening of a pair of sterile artery forceps 
Occasionallv the destruction of skin ncce«si 
tales skin grafting but this is not the rule 
A wide crucial incision extending through 
the zone of induration prolnblv has led to 
extension of iiife*ction and bacteremia m 
some ca‘'C3 
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TRAmiATIC SHOCK 

TIic word shock is applied to practically 
•Ul tv pcs of acute pcriphcrnl circnlntorv 
failure regardless of cause or of multiplicitv 
of causes The grouping logctbcr under oiu 
term of n virietv of conditions some of 
which Itavc hltlc rthtionship to one an 
other, has made definition un«atisfnctor\ 
and classification difficult Attempts to sub 
stilute more exact ttrmmologv havcrcsulled 
in failure Just ns there arc nianv cau«cs of 
fever so there are manv caii'cs of shock or 
acute peripheral circnhlory failure At least 
partial clarification would result from the use 
of descriptive terms m association with the 
word shock such as shock following burns 
shock following trauma to extremities shock 
following hemorrhage and shock asvocnted 
with peritoniUs It is important to rcnicin 
ber lint a number of different factors nnv 
be jointly responsible for the development 
of shock 

ilfany theories have been advanced m an 
effort to explain shock The si ilemcnts in 
the preceding paragraph demonstrate whv 
no one of these has been accepted to the ex 
elusion of all others The three most gciier 
ally accepted theories at the present time 
arc (1) the thcorv of the regional loss of 
blood ami fluid (2) Hie toxie thtorv winch 
includes the effects of bacterial infection and 
(J) the the-orv of the effects of trauma on 
the nervous «vstem It is the writers opiii 
ion that the regional lo«s of blood nnd fluid 
at ami near the sites of injiirv is the ni()«l 
frequent initiating cause of Iraumalic ock 

An attempt has been made to clissifv 
shock or acute tenpheml circiililorv failure 
from a plivsiolo,.ical viewpoint The terms 
which have been uscel to de^'ignale tie dif 
fireiit tapes are hematogenic neurogenic 
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BJid va«ogcnJC shocli These %\i)l be consid 
erc<3 in order 

1 Heimtogenic Shock— Hcmalogcmc 
shock IS the topical tniiinatjc sccoiwhr\ or 
wound shock iii which the important alter 
ation IS the reduction in blood Aolunic The 
output of the heart declines earlj but the 
nrtcrnl pressure may renuuu at or near a 
normal Ie\cl as a result of compensatory 
%asoconstrichon 

Since It IS with this tjpe of shock that 
this discussion is particularlj concerned a 
statement of the present status of the prob 
lem IS indicated Increa’sed confidence m the 
results of capenracntal obscr\ations has re 
suited from the finding of a dost correspond 
ence in circulntorj changes in shock in man 
and in animals It has been sbonn that a 
reduction in the Aolumt of circulating blood 
IS the most important factor in the mitia 
tion of shock This reduction is due to the 
loss of blood or fluid at the site of injury 
whether mechanical or thermal and with 
the possible exception of the late stages of 
traumatic shock iitcrc is no notable increase 
m capillary pcrtncalnlity in non traumatized 
regions of Uie body As shock progresses the 
cardiac output continues to dccrea«e c\cn 
though there may be no further reduction in 
the \ olumc of circulating blood After n criti 
cal point has been passed m dimimshmg car 
diac output lowered blood {ircssurc and 
reduced blood volume then progressive lis 
sue anoxia leads to metabolic changes and 
to damage to certain organs such ns the 
hiart brain and adrenafs Ihis damage if 
prolonged constitutes the state termed ir 
Tctersible shocK 

Willie the reduction m blood volume is 
usually the mam factor in Oic production of 
shock in injured persons llitre is cvnhntc 
that trauma to Usmjcs adds considerably to 
the seventy of tlie condition and in some in 
stances mav be fJit dominaiil factor Jt is 
probable that proihicLs of ti^silc dcstriicUon 
enter Uic blood stream when Ibc rirciilalion 
lb reestablished liirough partly dcvilaliz«l 
tissues suoJi ns mav be cnicountend in burns 
and 111 crushing injurits In «omc patients 
who recover from the oligemic (reducc<l 
blood volume) shock of burns an dlntss of 
vnrialdt seventy develops later It sitms 
prolabic that unknown factors in addition 
to regional loss of plasma are rcspotiMhle 


In crushing and compression injuries tin 
satisfactory treatment of the carlv ohgenue 
stale niav he followed some days later hv 
development of renal failure It is fiktlv that 
the diffusible consiitucnls of the injured 
tissues are responsible for the damage to the 
kidneys rvtensive bacterial infection when 
present in association with wounds and 
bums contributes to the dcvclopuunt of 
shock Severe injuries particularlv of the 
long hones art followed infrequcnllv bv par 
tial blocking of the pulmonarv cajullancs bv 
glohiilcb of fut and bv an utuisud Ivjic of 
shock In oUitr words m nddilum to the 
reduction in blood volume wlmh is usual)\ 
due to the regional lo«s of wliol blood or 
plasma there arc thtst faelors and others 
not mentioned vrhitli nnv phv i j irt m Ibt. 
development of tnumatn or luniatogeiue 
shock 

In addition to the varmlmiis m fl t under 
Iving mechanisms which have h ri (iiiiiiKr 
ated It must bt borne in mind (I it injuries 
to various parts of the boiJv lul as the 
head chest and extremities miv tuh have 
characteristic features 

2 Neurogenic Shock — Neuro 5 ,tmc shock 
reftrs to Uie condition in which viibodilala 
tion occurs as a result of diinintslnd con 
stridor tone Tlu. blood prcssuri dctlinos 
first and the rtduclion in cardiac output u 
subsequent This tv pc of shock mav be diu 
to direct action on the lurvous svstom 
by spinal nncsthcsia or it mav be reflex in 
origin ns from n severe Wow on llic nbdo 
men A efechne m bfooif prissun of thi> na 
lure IS of less grave sigmricauce than that 
encountered in hematogenic shoik since u 
IS not associited with such a strious ihelmc 
in the Wood volume The ob erv ilioiis of 
rhcmialcr and otherb imhcatc that ncuro 
gciiit elements are rarelv of grenl imiwrlnnce 
in the palhogenesib of Imumalic shock 

Considerable interest has been shown rc 
emth in n condition knovMj «s vasovagal 
collapse It has been notctl mo I often m 
blood donors, a small pcrctnla^^e of whom 
exhibit a dovv piil e and j rofmin*! coUii>«e 
following removal of a pint or les of lihiod 
It has bitn shown that this tvjH of eollap't, 
results from smldrii arlenohr dilatation ami 
IS nf»iwrcnllv identical in miflnni<m with 
«n ordinary faint 

S Vn^^ogcnic Shock — ^a*4 seine slock 
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is the tjpe in which vascular dilatation is 
brought about bj direct action of substanws 
on the icssel walls Histamine probibh pro 
duces its effects m this manner Part of the 
effects of the passage of irritating intestinal 
juices into the peritoneal ca\iU is explain 
able on this basis 

It should be emphasized again that shock 
frequently represents a combination of se\ 
eral different ti-pes of disturbances 

Clinical Aspects — ^The clinical picture of 
full\ del eloped traumatic shock is read 
jh recognizable Apathy ashen cyanosis 
clammi skin and low blood pressure are 
perhaps the outstanding characteristics 
There is usualU complaint of thirst Nausea 
and \omiting are frequenth present j^m 
IS not often a major complaint The pulse 
rate is usually but not always elevated 
There is generally a marked decrease in the 
y olumc of the pulse The a ems are not prom 
inent Alterations m respiration are much 
less obyious than those m the circulatory 
system The urinary output is reduced 
Ilcmoconcentralion mas or may not be 
present 

Difficulty arises in the recognition of early 
or incipient shoe) This is unfortunate be 
cause shock can usually be preyented if early 
treatment is instituted It has been staled 
tliat yasoconstnction functions to preaent a 
decline in blood pressure in incipient trau 
nntic shock and hence alterations in blood 
pressure do not serve as an early criterion 
Changes in the pulse rate may be misleading 
Ilemoconcentration is usually obsened in 
association with burns crush injuries and 
peritonitis but may not occur uiidtr other 
conditions The response of the arterial pres 
sure to an alteration of the position of the 
patient may sene as an early indication of 
shock 

Since there is no inyariable early criterion 
of incipient traumatic shock it is wise to 
atsume tint shock is impending and to in 
stitute liealmcnt yvlieneacr the seriousness 
of the injury suggests that there has been 
cvlcnsiyc lo«s of blood or a reduction in \ol 
umc of circulating blood from other causes 
Examples of conditions which indicate that 
shock may be impending uicUide I lood 
soaked clothing signs of internal hemor 
rhage extcnsiyc crushed areas burns of large 
areas lengthy operatpe procedures seiere 


dehydration and prolonged exposure to cold 
Inadequate nutrition dchydritiou exposure 
to excessne heat or cold loss of sleep physi 
cal and emotional exhaustion and \arious 
acute and chronic illnesses predispose to the 
development of shock 
Prevention and Treatment — In opera 
tions of election a great deal can be done to 
prevent shock If dehydration exists the 
bodv fluids should be restored to normal 
Drastic purgativ cs shoilld not be gn en since 
they result in dehydration Glycogen re- 
scry es m In er and muscle should be restored 
Neryousness and fnght should be oyercomc 
by sedatiyes and reassurance 
Uemostasts — Hemostasis should be as ef 
fecliye as possible The quantity of blood 
that IS lost during operative procedures is 
usually greater than the estimated amount 
A tourniquet should not be used for the con 
trol of bleeding if other metiiods including 
pressure dressings will suffice If a toiirni 
quet IS required it should be released from 
time to time unless this procedure results in 
a prohibitive loss of blood Cooling of the 
part distal to the tourniquet results in a les 
senmg of the damage to tissues as a result of 
(he ischemia 

^lorphinc — Morphine should be admin 
istcred for the relief of se\ ere pam but should 
not be given routinely The majontv of pa 
(leols m a condition of shock do not com 
plain of pain Morphine causes nausea and 
vomiting m some patients and hence adds to 
the difficulty of preventing or treating dchv 
dration If morphine is given subcufantoiisU 
lo s person in shock it is well to remember 
that it max not be absorbed until the state 
of the circulation is improved An additional 
mjection then may result in overdosage 
Siihiitnif / — The immediate careful splint 
ing of broken bones is of great importance 
This measure reduces pam and lessens 
further damage to the soft tissues in the 
r^ion of the fracture 

Posture — ^Tlie posture of the patient is 
important The head down or shock position 
usually results m subjective improycmcnl 
The head up position is often accompanied 
by a decline in blood pressure 

Tempernture — ^In the past there has been 
loo great emphasis on the desirability of 
causing elevation of the temperature of the 
patient in a state of shock The terapenturc 
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of the cxtremjties dccrcise<I m tnumilic 
shock because of the ^asconslnctjon n«TO 
cjntcd the les«ejjcd blood volume and 
because blood is dj\ erlcd to more struc 
turo If in the presence of an imdequatc 
blood \olumc the e'stremilies are surrounded 
0% hot water bottles \asoconslricliQn is re- 
jdaced b\ \asodiKtation Furtlii-rmore the 
loss of fluid b\ sweating results in further 
deh\dration An attempt usualU should be 
made to conscr\e bodj heat rather ihui to 
add warmth artificialli If the patient has 
been senouslj chilled he should lie warmed 
slowlj and cauliousK Plasma or blood 
should be a\ailablt to be gi\cn promptU if 
the blood pressure falls during or soon after 
warming 

Adrenal Corticol Extract — Adrenal corti 
cal extract has not been shown to ha\e nnj 
effect on acute traumatic shock m man or 
animals in the absence of adrenal insufli 
cicncj 

-Inhalation of oxsgcn m the 
trcatincnt of traumatic shock has hcin dis 
appomtitig IMitlc in some iitstaticcs the 
senous blood shows a substantial nicreasc m 
oxsgcn content, usually no definite benefit 
la obsened ^^heIl injure has led to inter 
ferenet with the respiritor^ ox>gtn uptake 
in wounds of the chest or in pulmouarv 
edema from sarious causes it isobMous that 
oxsgcn therap> is indicated 

Voaoconstnetor Drug'i — Va'.oeonslriclor 
drugs are rarely indicaletl in the treatment 
of Iraunialic shock since \nsoc(iii'*lriclion is 
nlrtadj present The ideal to be Miuglil is an 
increase in liic blood solumc rallur Uian 
Mmplj an clt\alion of the arterial pressure 
If fluids arc not i> nil ibic for replacement it 
is possible Umt one of the sa«otonstrictor 
drugs mas exert a Icmporar' beneficial 
clfcct 

rrarw/urioM— Just ns the ino»l imiKirlint 
alteration in traumatic shock is Ihcdetirase 
in the blood Aolunic so the most iiuiiorlanl 
form of lher^p^ consists of method’* which 
arc directed to a return of the blood sohimc 
to normal In some mstance* the ni ijor loss 
of fluid consists of whole bhml whereas m 
others il IS plasma In the past ihi chief inis 
take has been an umkrcstimalioii of the 
degree of fluid loss and of the quanliU of 
fluid that is required to return the blood sol 
ume to normal It has not been suflTcicntlj 


appreciated that the rtlurn of the arterial 
pressure to normal docs not mein that the 
blood aolume is «iinilarlv ixstorcd Some pa 
bents nia\ lose 25 per cent or rnort of the 
total blood lolume without a sigiiifioaiil re 
fliiction in the sastohe pressurt and it ft>! 
lows lint llic arterial pressure nui> nliirii 
to normal after Irinsfucion befon the blood 
aolumc Is fulU restored A patient who is in 
a slate of scscrc shook is a result of htinor 
rhage usuallv rtqmns a transfusion of 2 000 
to 2 500 cc of blood 

One should not dclas tnnsfiisions after 
hemorrhagt until hctnoihliUion occurs Iht 
circulating hemoglobin is seldom rtducctl 
more than 15 per cent during the lirst son 
cral hours after hemorrhage ngirdlos-, of 
Its socnlv The passage of fluids from the 
tissue spaces to the blood slrtam opi rates 
slow|\ in man In other words liemoulolnn 
fcacis during the curly hours aft r injurs do 
not serse as an adequate index »f llu stsir 
ity of the blood loss 

In the absciitc of csjdtncc of blist injurs 
and pulmouarv irritation the first 2 [iiiita of 
bloml or a blood dcrivalnc mav I e f,ivcii as 
rapidlv a« 1 pint of Kolonic fluid m ui: min 
iilcs Additional injections should b j,isc)] 
niort slowK 

The ndmimstration of blood jilu ma or 
scrum IS tin idi d inlrasinnus trintinonl for 
burns since it is mninlv tins part of llir blood 
which IS lost Anemia inav beiomc a trouble 
some problem several da\s after tin injiirv 
but IS not in tilt beginning If nll)umin con 
ccntnlc Is empfoved it should prtferublv 
be diluUd witli salt solution 'Ihe quinlity 
of isotonic sail solution or of gliieovi solu 
lion which !■> injectid intrumousiv should 
not exceed that of the blood or blootf dcriva 
live which IS u cd riiiids should ho given hy 
other routes if Ihtv an ntniiKd ind ah 
sorlicd Sodium lietatr- and salt solution bv 
iiiuulli and inlra\tnniis)s form valuable ad 
jiivatils in the Ire itmcnt of bums but should 
not be usetl to the exclusion of bloinf deriva 
lies such as jihsnia lliire arc n tiumbcr of 
reasons win tin use of sodium salts is beiic 
fieial Itecent work indicates tint j^clitin im 
lution IS I moeltrnUlv eflixlive substiliili 
for blood plasma 

Since the fo s of plasma during (In rarfy 
hoiirv following a burn i- s-o rnpi f i( t< inon 
economical of plasma fo sjutx the injections 
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o\cr 1 thirtj sue hour period than to gne 
most of the solution during the initial period 
Harkins and others ha\c made a number of 
suggestions regarding methods for determin 
mg the requirements for plasma One technic 
consists in gi\ing 100 cc of plasma for e\erv 
point the hematocrit reading exceeds the 
normal lesel of 45 If hj poprotcinemia 
exists a larger quantitj is advisable An 
altemativ e suggestion is that 50 cc of 
plasma should be given for cverj point the 
hemoglobin reading is above the normal of 
100 Still another method consists in gaug 
ing the therapy accordmg to the area of 
bodj surface burned 

Henal Failure — In addition to preventing 
and treating shock which mav ensue shortly 
after cnw/itnjun« one should emplo} meas 
ures to prevent dchved renal failure The 
most important stop is establishment and 
maintenance of an alkaline diuresis b> the 
administration of «odium bicarbonate Ex 
pcriencc in England indicates that if pos 
«iblc fluid and alkali sliould be given to pa 
tients before release from compression 

Anestliefia — General anesthesia mav add 
eonsiderablj to the severity of shock It 
should be as light and as short m duration as 
possible Ether bv inhalation vrith a high 
concentration of otvgen cyclopropane and 
cthj lenc arc probablv the safest agents when 
relaxation is needed Local anesthesia should 
be used when it meets the requirements 

Operation — An attempt should be made 
to get the patient into a stabilized state be 
fore an operation is undertaken Tins means 
among other things that operation most be 
dclavcd if alteration of the position of the 
patient has been accompanied bv a fall in 
blood pressure On the other hand opera 
tion should not be postponed anv longer 
than is nccessarv This is parlicularlv im 
portant if there is continuing bleeding which 
cannot otherwise be arrested Earlv opera 
tion IS also important in preventing infee 
tion Prior to the beginning of the procedure 
a needle diould be placed in an accessible 
V cm and blood should be administered 
tliroiigliout the operating period winch pref 
crablv sliould not be prolonged bejond one 
hour 

Sev eral points merit special emphasis 
Much remains to he learned about traumatic 
«hock but it has been shown that m the ma 


jontj of ca«cs shock can be prevented or 
treated cucces'fullv bv the earlv and copious 
use of transfusions of whole blood and blood 
derivatives An attempt should be made to 
u«e in repheement therapy a solution of ap 
proximatclj the same composition as that 
which has been lost from the blood stream 
Theread> availabilitj of plasma has resulted 
in its use in manv instances in whicli whole 
blood IS needed Onlv red blood eorpu«cIcs 
can transport oxj gen cffcctiv el> Blood or its 
derivatives should be administered accord 
ing to the nature and extent of the injury 
and the blood loss One should not delaj 
treatment until the blood pressure declines 
or hcmoconccntration or hemodilution oc 
curs when it is obvious that the blood vol 
ume is decreased Shock in association with 
an operation can usuallv be prevented bv 
the administration of adequate quantities of 
blood during the procedure This is expc 
dited and one is less apt to procrastinate if 
a needle is placed m an acce*(9ible vein prior 
to the beginning of an operation The pn 
tient suffers as the result of the pride of the 
suigeon who is of tlie opinion that little 
blood 15 lost in procedures of the magnitude 
of Ihoraeoplastj or pncumoneclomv A de- 
cline in blood pressure due to hemorrhage 
and associated with vasoconstriction requires 
rapid transfusion A fall in blood prc«surc 
associated with v asodilatation is of less grav e 
significance and the pressure will usuallv 
return to normal if manipulation is ter 
minaled 4Mien m doubt transfusions should 
be administered Turtliermorc care should 
be taken not to overheat the patient during 
or following operation 

AunED Bl.\lock 

ACIDOSIS AND ALKALOSIS 

Acidosis and alkalosis are almo«t alwavs 
associalcil wnth an altered water exchange 
Abnormal losses of fluid bv vomiting diar 
rhea drainage from intestinal and biliarv 
fistulas or massive exudation from burned 
surfaces will withdraw water and the ma 
tcrials held in solution bv it from the bolv 
until serious depletion of those substances 
mav result The loss is not onlv from the 
blood pi isma but also from the other hodv 
fluids as water and materials are taken from 
them bv wav of the blood in re ponse to the 
abnormal demand 
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In order to imdersland the processes lead 
mg to ncidosjs 'ind alkafoM’s a knowledge of 
the acid biec composition of normal b{ood 
phsma 15 nccc-san and is <hann in figure 
TC2 (Gamble) Tor the «ake of hrevitx onh 
a fe^^ of the related facts tan ho emphasized 
The predominance of sodium as the chief 
hise and chloride ions as the chief acid ndi 
caU IS important It should tic understood 
that the reaction of hlood plasma and other 
hods fluids IS mamK delcrmirwl h\ the ratio 
of carbonic acid to bicarlxmilc salt present 
m these fluids This ratio is praclicalK a 1 
^^n^s such that hlood jih«ma is alkaline but 
Uit degree of nlkalinilj ma\ \ar\ The other 
inorganic substances present ate salts of 
strong acids with strong bases and an there 
fore neutral salts Anollicr point of rmpor 
tinec IS that the number of acid radicah nl 
wa\s equals the number of basic radicals 
AdjuslabiliU is brought about tininh ba 
the case vitb vhich the btcarbonalo ton can 
\nrv to fit the need being increased b\ for 
maljon from free carbonic acid or clinunated 
b\ again betommg free carWnic acid and 
being thus remosed through the lungs As 
lilt concinlralton of total base and of the 
stronger acid lailicaU mas change impor 
lanll> undtr abnormal circumstances the 
abiounl of hicarbouale ions present mat 
\nri from that prtxluciug an incrcasctl aJ 
kabniU of the blood plasma to the i>oinl of 
nlkilosis dottn to a deertased alkalimla de* 
scribwl as acidosis 

t\.lk.a!Q‘5is — Ixcessivc voomUo^ is the 
most comnion t uisc of alkalosis V’omitus 
contains an cveos of cblondt roiis oier 
sodium and the conlimious witbiJnwal of 
llicM nmlcnals from the blood plasma m un 
equal portions results in a much larger ele- 
Celt of chlorult ions than of sodium Ibear 
bouale ions are nutomaticalh mere iscd to 
rephec the lost cblornlt tons ami Ibuscoscr 
the r<hti>e of soibiim if the de^,rcc 

of alkalosis prtMliitrd is «e\cre enough 
tremor of the facinl muscles nnmbnc's of 
till exlrcnnlics a poMliex: Ch%o\tcks sign 
and a earpoi>cilnl sjnsm line occur It is err 
lamb inadvi able to wait for tb< deicJop- 
iiicnt of thest tn ordir lo mike the di 
avno'is of nlkalo is Whenever cxcosne 
V oimtini. oerurs the cnmblK n 'houl 1 In* con 
sidercil and il« ptasenre and deg»rt. slelir 
mined b\ a ^llld\ of the el loridw <f the 


blood anel the plasma carl>on dioxi<le-com 
bimng power The blooil non protein mliav 
gen should nI<o lie determined lo >.110% ific 
po Slide retention of waste proslucts onb 
ninh cxcrcUd bj the kidiuvs but non re 
tamed bccaust the water iisunlK available 
for renal function is lost in the vomittis 
The treatment of alkali sis consists of sup 
pUing sodium chloride and an abim lanee of 
water The correction of the con btion should 
l>e followed bv studies of (he blood chemis 
Irv The salt can vrcll be gnen it* Ituigers 
orphvsiolo^ie «,ilini solution Mtlmuch tbest 
solutions supplv sotbiim sunl <hl< ri I imji m 
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Ff ''C-»^'ne romptHloo «f ix rta*! 

pU»ma 

espial nmounts and the jvnticnl has lost an 
excess of the htlrr the Lidnejs with a rf*od 
siilpiv of water can be rrlietl on lo rxcrclc 
the surtvius of MMliutn Tlic «alini soliitnn 
IcikIs to l>c relfltncsl and n thus rterlleol 
for returning the lost tleelriilvlcs and watir 
lo the dtjlclcsl li«*uc< but for rxartlv that 
reason it is not ihal for fiiMii»buig an in 
nictitate excess of water Tl i« ran le»t l>e 
done bv givi g nl o a 5 |«cr rint sohitwm tf 
{.luctMt in tb«li!lrtJ wtlrr n r cJ irt 1* 
rapi llv otidiretl an 1 the water it left ae*il 
able for all phv*ir>S-nc j urjXHea 

Arldnsia,— -Tl e p*x«birlitn of nr-^Iotiv In 
nn «l normal I» t of intr*tual vrrrciK'Os it 
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much less common imong surgical patients 
than the production of iIknlo«is bj ^omil 
mg Intc«tin'il secretions are alkaline and m 
contrast to gastric juice ha\c a greater pro 
portion of ‘ioditim ions than of chloride ions 
In severe diarrhea or copious drainage from 
an intestinal or biharv fistula the contmu 
ous withdrawal of these elcclroKles in un 
equal amounts from the blood plasma maj 
result in a relative increase in chloride ions 
A consequent reduction m bicarbonate oc 
curs with the plasma reaction changing in 
the direction of aciditv The treatment of 
tins tv pc of acidosis is the same as that 
given for alkalo-»i» In this instance more 
sodium ions arc needtd than chloride ions 
but if ‘^alt IS given with an abundance of 
water the kidncvs will deal separatcK with 
these radicals and excrete the surplus The 
extent of the acidosis and its correction 
''liould be determined bv the same blood 
chimistrv studies used for alkalosis 

Ketosis — The accumulation of incom 
plctctv oxidized fattv acids in the form of 
l)cla-otvbul3Tic acid diacetic acid and ace- 
tone is known as ketosis and is the most 
common cause of acidosis These fatlj acids 
(hspWee bicarbonate ions with a conse 
quent blood plasma reaction tending to 
ward acidilv A reduction m the concenlra 
tion of free carbonic acid m the plasma 
would lielp to correct this condition An 
effort in this direction is made bj the res 
piratorj mechanisin producing hvperpiica 
Tills abnormal breathing an acetone odor 
on the breath and ketone bodies m the urine 
arc the clinical signs of ketOsis Ketosis de- 
velops when carbolivdrate utilization is be 
low metabolic needs as in starvation or dia 
beles mcllitus Immediate therapj consists 
m «uppl3mg glucose insulin nl'O is ntlmmis 
tertd in the case of iliabctes The ketone 
acids are eliminated by proper oxidation 
procc'«cs and when there is an adequate 
siippK of water bv excretion through the 
kidnevs Since the fattv acids arc neutral 
izetl in the plasma bv base (sodium) and 
excreted bv the kidnevs with ba«e in severe 
ketosis ll tre mav be an important drainage 
of so hum from the both In such cases the 
assistance of alkali thcrapv appears to be 
well founded 

\tliilc the foregoing brief discussions of 
alkalosis and ketosis have been offered sepa 


rateij conditions maj arise m which factors 
of both mav be present at the same lime 
Extensive vomiting maj deplete the blood 
chlorides and also bv restricting the food 
intake mav lower the carbohvdratc melab 
olism vrith the resulting formation of ke 
tone acids and acetone Thus it is not un 
common to find patients with '^omc degree 
of both alkalo is and ketosis V plentiful 
suppiv of water and glucose and salt solu 
lion given in quantities checked bv blood 
chemislrv studies readilj corrects the con 
dition 

There are other causes of alkalosis and 
acidosis such as from therapeutic measures 
or in advanced renal disease but Ihev art 
far less frequent than the instances pre 
senled 
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^^ATER AND ELECTTROLYTE 
BALANCE 

Bator IS of greater importance to the 
liuman organism than aiiv other substance 
It norniallv comprises Ca per cent of the 
total bodv weight and is fundamcntallv m 
solved in cverv physiologic process After 
entering the bovlv through the gastroinlcs 
linal tract water passes to three compart 
menls the blood the mlcrstitiil spaces and 
the cells BTiilc llicre is no great reserve of 
anv of these three some water can be mo 
bilizetl from the interstitial spaces In health 
the normal balance is maintained m response 
to hunger and thirst In sickness because of 
the di ease or the operation the patient 
often cannot respond to lliese stimuli and 
the fluid intake must be provided for bv the 
surgeon V knowledge of the water require 
menta m health and di case i> therefore 
fundamcntallv imi>orlant 

There are two main sources of water av ad 
able to the organism and three means of ex 
exttion as follows 
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ttailalle uaier 

1 \\ater drunk 

2 looA Del or body substance 

n staler conJei I 
b ^^ater of oxi lation 

rtereied icaltr 

1 ^^ale^ of unnc 

2 ^\aler of stool 

3 Mater raporjzed 

The fluid intake Mrics from daj to dav 
AMlh conditions of %\ork heat an<l humuhU, 
hut llie imoimt ii«inlh ranjres from Soft to 
2000 cc diih The niter iviilibJc from 
food comes from t\\o sources no matter 
nlielhcr the food used is that of the diet or 
of the person’s own bod\ substance Usuillj 
the water content plus the water formed by 
t)}e ovidilion of food \jelds an imoiml of 
water equal to ibouL nine tenths of the total 
weight of the food eaten In this wa\ the 
general hospital diet furnishes about 1200 cc 
of w ater a da\ and the scmi solid food of the 
soft diet about 500 cc 
Important water excretions are concerned 
with two phj Biologic processes namelv the 
dissipation of bod\ heat bv the vaporization 
of water from the skin and lungs and the 
excretion of waste materials m solution 
through the kidneys The loss of water m 
the stool IS ratelv more than 200 cc dail> 
for although from 7 to 10 liters of fluid is 
poured into the upper part of the gaslro 
intestinal tract each twcnti four hours 
most of It 15 reabsorbed lower down 

The vaporization of water tcoux the skin 
and lungs is an important part of the mcch 
nnism for the regulation of bodv tempera 
ture It IS continuous and rclativcK little 
affected bv the supply of water available 
Newburgh and his associates have shown 
that for a normal adult going about routine 
activities without sweating vaporization 
accounts far approxmiatch Sa per cent of 
the total heal dissipated and u«cs from 1000 
to 1500 cc of water dailv IMth the 'wcat 
ing of hard phvsical work or of high tem 
peratiircs and humidities up to 100 per cent 
of the bodv heat mav be dispersed b\ this 
process and several liters of water mav be 
so used clailv 

In contrast to the vaporizing process the 
output of urme is markcdlj affected bv the 
amount of water available the w isle male 
rials presented to the kidneys being tTcrcled 


with the water left after the other processes 
have been cared for There is a minimum of 
water neeilcd however and even fora per 
sou with normal kidnevs this should never 
be less than 500 cc dailv A volume of unnc 
nppreciablv below this amount is insufficient 
and generallj is accompanied bv retention 
of waste materials as shown bv an increased 
non protein nitrogen content of the blood ll 
IS better to have more than the minimum 
urinarv output With a good suppK of water 
available from fluids drunk and food eaten 
the balance between intake and output will 
be maintained bv the kidnev- the suriiliis 
water being used to facilitate the excretion 
of waste materials On this bisis a good 
water balance is sliovvn bv a good uriiiarv 
output and a small volume of iiriiu of lii^h 
spLCiflc griMtv nearly alw ivs nmns {Jure 
IS insufficient water 

It IS common knowledge that on the (lav 
of a major operation a low mtike of fluid 
and food m most cases decreases the supplv 
of water nvailablL The cxchangt for tin dav 
IS further interfered with b> such abnormal 
fluid losses as blood vomilus and the in 
creased sweating induced b\ «omc nncs 
thetics bv tlie warm operating room and bv 
the mcreasid coverings of the povlo]nralne 
ether bed The total fluid thus lost mav 
well cxcetd 3 liters and the output of urine 
for the operative dav maj be markedlv 
diminished or absent The practice of giving 
some fluid parcnterail^ on the ih> of the 
operation particularh to the patient under 
going a long serious procedure is well 
founds 

Not in/requentlj the ingestion of fluid is 
interfered with for several davs after optr 
alien or the disease alone ina> make it 
neccssarv for the surgeon to provide water 
A knowledge of the dailv water require 
ments of tht surgical patient is tlitn cssen 
lial I^lth nothing taken bv mouth the onlv 
water available without dihvdratmg the 
patient is that coming from the oxidation of 
liodv protein fat and carbohvdrale for 
cnergv Tins nsuallv vitlds kss linn 500 ct 
of water per dav and for practical purpo es 
this small amount can be disregarded Tlic 
surgeon should give sufficient water to pro 
vkIc for the dailv excretions 

\s in the hcalthv adult the excretion of 
water bv the surgical jialimt is mainlv for 
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two functions (1) the carrjing awaj of 
waste inatenals through the hidncjs and 
(2) the di«>ipalion of bodj heal Since the 
\aponzing process seems to ha%e first 
claim on a^allal)Ic water and since the kid- 
ne\s function largely with what is left, the 
problem is to know what loss b> aaporiza- 
tinn amounts to and then gi\e an additional 
amount of water for the kidne,\s 

An adult patient con%ale«cing smoothly 
from a major operation \aporizcs from 1000 
to 1500 cc of water daily With increases in 
heat production as from h % perth^TOidism 
or fe\er from 1500 to 2500 cc maj be 
\aponzcd dai!\ c\cn under comfortable 
tiiMronmenlal conditions A safe estimate is 
2 liters per da> 

The amount of water for the urine is the 
next question It has been stated that 
500 cc of urine per da.s is the absolute min- 
imum for a person with normal ki<lnc>s 
Twice thi*« amount 1000 cc. enables the 
kulne>s to carrj. out their function without 
ha\ing to work at maximum capacity and 
i» a desirable aolume for most surgical pa- 
tients For the patient with sepsis. 1500 tc 
of urine per da\ is recommended 

To summarize, the dailj, water require- 
ments of surgical patients should be con- 
sidered ns follows* 


^^allrr for 'nponaition 
lor unne 

To then solumes required for normal 
cxcritions an nddtlionn! amount because of 
an abnormal loss of fluid ns In aomiling or 
drainage from an inlc-liinl orbiharj fistula, 
frcqucntlj mint be added If Hicnc Ios-cs 
arc not taken into consideration, an nppar- 
cntlj sufficient amount of water is actiinlh 
insufficient, and a low urinarv output of 
high specific grasits rouHs There arc 
many cau«c> of ohguna anil anuria, l»iil no 
other should be considired until tlu total 
water exchange inrlnding the abnormal 
lo"es for the few prcMotis dajs has been 
chockcal o\er and dch\dralion as the clio- 
logic factor has been cbmmntcil Gcmrallj. 
insiifficknl urine means insufficient water. 

The patient who enters the hospital in a 
dch>dral«l condition presents another prob- 


lem in water balance. An amount of fluid 
sufficient to provide for the d.ail\ excretions 
is not enough; an additional aiiiniint is ncces- 
wy to make up for the fluid previously 
lost Studies have shown that the common 
clinical signs of dehydration are present 
when a patient dejynt ed of uafer has lost an 
amount of body water equal to 6 per cent of 
the body weight. Tlii’, figure can be u-ed in 
calculating the amount of water needed to 
overcome the dehydration factor in such a 
patient, example, for a CO Kg patient, C per 
cent equals 3G00 cc 

Dehydration in patients, however, is usu- 
ally not a simple problem of water depriva- 
tion but is generally a combination of an 
inadequate water intake and a loss of elec- 
Iroly Ic-contnining fluid, as by vomiting 
Because of the loss of electrolytes water 
alone will not correct the dcliydration. but 
physiologic saline or Ringer’s solution will 
since each of them has water and the chief 
cleclrolvtcs needed The problem is how to 
give a sufficient amount of saline solution 
and yet avoid the dangers of an excess. In 
the sick surgical patient, which very com- 
monly means a patient with sepsis or mnlnu- 
Irition or sev ere hv cr damage, or a combina- 
tion of any of the<c. an excess of sodium 
chloride easily produces edema of the depen- 

Varomplicated CofnfJtcaUii 

tiojre f^rpn*) 

looi^-isoo cc. aooo cc 

inoo cc noo rc 
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lirnt parts or even of the lungs and other 
vi«iccra The first thought of the surgeon on 
finding edema in a patient who has Iwcii 
receiving fluids parcnlerally should be. 
“Wliat IS the plasma protein level, and how 
much salt solution has been givcti^” 

From a studv devistal to learn just how 
much salt solution to give to dehydrated 
surgical patients depleted of electrolytes, the 
following rule was dcvclopixl. For c.ach 100 
mg that the plasma chloride lovtl nccaK to 
be rais«l to roach the normal (560 mg per 
cent), the patient should be given 0-5 Gm 
of sodium chloride per kilogram of body 
weight. 

This cltmeal nilc, which was formerly ad- 
vocatwl for the com'ction of dehydration 
and restoration of the dtpltted electrolytes 
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durjng the prcoperat^e and postoperalne 
periods Ins been sho^\'n to be dangerous 
and incfrecti\L It is dangerous since there 
are mans mdisidiials «ho are incapable 
of toferalnig small quantities of salt in the 
immediate postoperatne and postanestlictic 
periods It IS ineffecluc because the plasma 
chloride does not maintain a fited relation 
ship to the sodium ion and doe« not neccs 
sarilj \ar\ directU with the cslraecllular 
fluid solume The restoration of the extra 
cellular fluid doficuncies should not be made 
primarily upon the sanation from the nor 
mal ions or molecules of the blood (carbon 
dioxide combining power, hemoglobin 
plasma proteins Cl etc ) but upon the 
clinical stains and phasiologic response of 
the India idual to the administration of par 
enteral fluids 

Programs for the maintenance of a normal 
water and clcctroh te balance slioiild be kept 
as simple as possible The surgical staff 
should think of water requirements m terms 
of so much for vaponralion and so much 
for urmarj output The administration of 
ph} siological sabnc or Ringer’s solution for 
restoration of lost electrolytes lo normal and 
their subsequent maintenance at normal 
leads can be carried out bv lolttmefor 
lolupic revlaeemcnt The subject of water 
and elcttroljle balance forms an imiwrtant 
chapter m prcopcraliie and poslopcratnc 
care and its skilful handling according lo 
the needs of the patient will McId grdtif\iiig 
results 
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POSTOPEUxkTfVE CARE 

General Postoperative Care — \Miilc the 
gtncral iK)>-tojHralnc nrr is nniuih carncnl 
out b\ Iht mir^cx, the surgeon is solcU rc 
«pon<iblc for a smooth couvalei^cnce Tlu 


comfort of the patient will depend on the 
intoJligcnt and careful orders of the surpe-ou 
The technical perfection with which nn oj) 
cratioT) 13 performed is no positive index of 
the postoperative course It is just as im 
portant to give the same meticulous alien 
lion to po-lopcralive detail as to opcrntivi 
technic and there is no excuse for carcle-s 
postoperative mnnagemrnt It has no phci 
in surgery The maintenance of fluid and dec 
Irolvtic balance thoughtful ordering of diet 
ami sedatives and attention to tlu nniiv 
other poalopurativc <lctaif'» must never be 
fosl sight of bv the careful «»»■■.< untioii* 
surgeon Attention to the e details will oftm 
spare the patient manv di agrn ible com 
plications and convert what miuht hue 1 un 
a slormv convalescence into an iituwntful 
one 

Diet — ^^ost patients rccoicnn,, from in 
jincsthclic cither Jotnl or gtniD! niturnllv 
desire water Vomiting mvanal !\ fallows 
most surgical procedures Then bn wntir 
IS usuallv not pi.rmiltcil until from two In 
four hours has elapsed after llu 1 1 t slum 
of nausea haie <h«appcartxl liniriibli 
water IS given in leasjioonful dos<% inodtr 
alciv warm although occasmnallv me ‘iir 
geons will order il ico cold If tin patient 
tolerates tlusc small amnunls well s,rratLr 
quantities mnv be given but midcr no nr 
cktm^lancc^ should a patient l« ptrmillnl 
lo drink frcelv nnd without resimmt If 
there arc dermilc lonlrnnidicalmns to the 
carlv oral administration of fluids sucking 
crackdl ice often relieves the npnnv of a ifrv 
mouth and an unquenehabJe thirst It i« not 
adv»<wibJc lo allow n fluid diet imlil the day 
following operation The fluids cnnmionlv 
u<e<I arc broths gniel plain lea and egg 
albumen water lour ouncis mav be given 
at a time An occasional patient niav txfire*s 
n desire tor gnigor ale and verv often iJus 
will bt loleratcil when nil other liquids havi 
fnilei! Orange juice an<l other fruit juices 
s<i frtqutntiv reque«tttl are not well iMirm 
bv the inajontv of iwtiuits Mdk mar be 
a<hlc<} on the i>o»toi>cralnc dav II Ji 

an almost perfect foot! for it i* qineklv di 
gcstctl ami IS almo't tiitinlv ab'-twbctl 
<!ino It has n Inch caloric value it provides 
consnbrafile rmuri‘hmtnt I nforfunaftlv 
however some palicnis wall not tnhratr 
nliidr plain mdk Barley water lime water 
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phm water seltzer Viehv or a little bmndy 
added to milk will often o\creome this in 
tolerance as a general rule it is not 

a good polic\ to emplo\ alcoholic be\ erages 
such as brandv or whiskv the writer be- 
lieves that thc\ have definite indications 
Ccrtainlv a patient who has been accus 
tomed to alcohol for vears should be given 
It earlv in the po toperatne course in suf 
ficient amounts because sudden withdrawal 
might bring on delirium tremens A person 
who IS addicted to alcohol mav require from 
> to 2 oz of wbiskv three times a daj On 
the other hand «omc surgeons consider al 
cohol to be a definite and distinct stimulant 
prescribing it for weak and debilitated pa 
tients within the first davs after operation 
Pull fluids should be administered at fre 
quent intervals and whenever possible Ihej 
should be served warm Thev should be 
immedialelv stopped if nausea or vomiting 
occurs If the vomiting becomes pernicious 
or actual gastric dilatation is suspected a 
Levin gastric tube should be inserted and 
suction drainage applied without hesitation 
riuids maj then be permitted freclv if there 
IS no postoperative contraindication Nalu 
rallv under these conditions whatever is 
ingested will be immediately siphoned but 
the psvchic thirst of the patient will be re 
beved The Levin tube mav be removed as 
soon as the gastric fluid intake measures 
more than the output It should be a routine 
nursing procedure in all institutions to chart 
the fluid intake and output as it is a rough 
method of estimating fluid balances It is 
c\tremelv important to know the quantilv 
of fluid administered orallv and parenlcrallj 
the amount of drainage through a Levin 
tube or an intestinal fistula and the amount 
of urine excreted The unnarv output wall 
often give some clue to the activitv of the 
renal function and will indicate beginning 
suppression and impending uremia the cariv 
recognition of winch is important 
A selected «oft diet is iisiiallv allowed on 
the third dav as a routine measure This is 
pcrmittevl if the bowels have moved either 
naturallv or aide<l bv a cathartic or enema 
It must never be forgotten that the diet 
is a most important postoperative coiisidera 
tion No two patients can be nourished 
alike for tlicir individual caloric needs may 
be enlirelv different and it is a grave error 


to feed patients in a routine manner The 
factors which alter diet arc manv The age 
the genera! physical condition it the lime 
of surgical intervention the chancter of the 
operation and the postoperative course arc 
important factors m detcnnining not onlv 
the amount and kind of food but the fre- 
quenev and manner of feedings "Mauv pa 
tients suffering from chronic diseases such 
as nephritis diabetes rheumatism and allied 
conditions will merit special consideration 
A patient who has had an operation for 
hernia does not require the same tjpe of 
food as one who has had a gastric or m 
tcstinal resection and the t'pe of food 
given to a patient with entcrostorav for 
ulcerative colitis will differ naturally from 
that given to a patient with a colostomv for 
carcinoma A woman of sivtv without teeth 
cannot be eapected to digest the ordmarj 
hospital fare with the same facihtv as a hoj 
of twelve and a frail woman of 100 pounds 
cannot he expected to consume as much 
food as a laborer weighing 180 pounds 
Diets must be served under the supervi 
Sion of an intelligent dietitian and the pa 
tienl must he educated as to which foods arc 
best for Ins condition He should, be warned 
against obliging relatives and kind friends 
who often bring home^ooked food and 
delicacies which mav prove detriment il to 
bis henltb It is not unusual to have gastric 
disturbances occur after visiting da>s be- 
cause of the candv and fruit which were 
surreptitiouslv <5muggled m h\ visitors This 
evil should he tactfully and carcfiillv con 
trolled It has been stated with certain res 
ervations that a soft diet provided the 
postoperative course has been smooth is 
allowed on the third daj, and gradually 
other more solid articles arc added until the 
«o called regular diet is tolerated This 
IS the usual routine following the simpler 
abdominal procedures such as appendcc 
tomv cholec^slectomj and the majority of 
gvnccologic operations Naturally d 
peritoneal cavity has not been opened the 
patient may be given a soft diet on the sec 
ond day This is especiallv true following 
operations on the head and neck orthopedic 
procedures and the majontv of heniio 
plasties There is no objection to it espe 
daily if the patient is Imngrv and expresses 
a desire for food 
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There are exceptions to the usual routine 
ot dieting cspocinllj in the field of uitesljnal 
surgerj Procedures m\oUinR the ■itoinach 
duodenum nnd smill mlcslme require un 
usual care lliiids ns a rule m these eases arc 
not gi\en until Incuts four hours after oper 
ation The s\ itcr and clectroljtic balance in 
the meantime is maintamcd parenteralK by 
Murplia dnp or Jnpodcrmoclisis ^^alcr is 
allowed m Icaspoouful doses hourU starling 
the second da\ If no untoward samploms 
develop the amount is gradtiallv increased 
as tolerated b\ the patient Jlilk is then 
carefully added m measured amounts alter 
natmg with water and if this is well loler 
ated the patient m't} be safeh started on 
Uie standardised Sippv diet On the other 
hand a patient who has been subjected to 
colonic resection ma\ have oral fluids much 
earlier usiinlli on the first dav but m these 
cases a low residue diet should never lie 
given until sufficient lime has elapsed to 
establish the competency of the intestinal 
suture line Naturally in this tv pc of case 
the administration of fluids bv rectum is 
strictly forbidden 

Hypoprotememia — The importance of 
prottm in surgical convalescence has re 
cenlh been appreciated Deficiency of bodv 
protem * e hypoprotememia recognized 
bv I lowered content of serum albumin and 
globulin of the blood may give rise to many 
postoperative svamplonis It mav contribute 
indirectly to surgical shock act as a factor 
m the suppression of urine nnd cau'c edema 
iboiit a recent gastrointestinal anastomosis 
sufficient to produce obstruction In some 
cases hypoproteinemia mav give rise to 
peripheral edema and m others it may 
niatcnallv impair wound healing 

Treatment of hvpoprolemcmia consists m 
the replacement of proteins orally Diels 
rich in ammo acids such ns milk coltage 
cheese Jean meats liver eggs and soy beans 
stiould be prescribed It this is mipossilde 
the intravenous administration of whole 
blood blood plasma ami amino acids in the 
form of 5 per cent amigen nnd 5 per cent 
glucose will often effcctivcK elevate the 
lowered protein content of the blootl 

Sedatives— Relief of pam after operation 
is of prime imporlaiicc to the patients and 
the first duty of the surgeon is to jirevent 
undue suffering During the past decade 


inmimorable proprietary remedies have 
flooded the surgical literature but whatever 
may bt said pro and ton on llicir behalf 
morjihmc and codeine still remain the two 
absoliitciv dependable and reliable drugs 
Iheir administration mii«l be tinfiilh con 
trolled Thev should not be given promiscu 
oiislv since liberal and carcltss admmislra 
tion of these narcotics tspccidh morphine 
has been responsible for drug addiction It 
IS cuslomarv to administer morphine hvpo 
dermicalh in gram dost s with gram 
of atropine but licrc again judgment must 
be emploved The dose should be sufficunl 
to control pam v ct not large enough to cause 
toxic nnnifcslalioiis \ur es tmiitrsillv 
have been diilv instructtd and warned of 
the depressing tendency of this drug and if 
the respirations become tindulv slowul and 
other toxic svmptom« arc manibst no lime 
should be lost m administering Iht ippro 
pnatt antidote In tho«e cast in which 
morphine produces nausea or stimulation or 
in winch there is sonsitivitv to it j iiitopon 
or dilaiidid mav be used hvpodermieallv It 
is a good plan to substitute cotkiuc for 
morphine as soon as jiossiblo and as condi 
lions improve to make another e!i inge cm 
ploving one of the invaluable barbital 
derivaines For restlessness wilJioul marked 
pam triple bromides jilienoliarbilal 
(luminal) nembutal or seconal should bi 
cmployctj A highiv neurotic patient who 
persistently begs for hvpodcrmic medication 
will often be relieved of the most terrific 
pain bv a stenfe hypodermic injection of 
salint solution 

OceaSjonallv toxic psvchosis develops 
after operation nnd the palunt becomes 
irrational and difficult to control IIvo«cine 
hvdrobiomuk bv hvpodtrmic injection or 
paraldehvde chloral or nvcrlm 1)\ rectum in 
sufficient doses will iisuillv control the 
maniacal maiufi stations of Ihc'c imfor 
tuiiatc persons nnd will tide them over until 
coiisciou ness or orientation has been estab 
lished 

Pneumonia. — Pneumonia still remams 
one of lIiL most s<riou» postojicrativi coin 
phintions It sJiH aiiginenti surgjn] mortal 
ilv nnd inorbiditv m «pilc of the uie of sulfa 
drugs and ovvgcii iheripv V full discussion 
of fiosJoperatiie pncunioiiia has been given 
tl cwhtre but it is <o imiKirtnnt that it mav 
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not be amiss to repeat and emphasize a few 
points Pulmonars complications are more 
frequent m the aged because the\ are espe 
cialK prone to hjposlatic congestion Pneu 
nionia is more apt to follow operations in 
\ol\ing the upper abdomen because of sub 
sequent redex diaphragmatic paralssis lead 
ing to ha«al piilmonarv atelectasis There la 
much svliich can be done to combat these 
factors prophjlacticalls Frequent careful 
changes of the position of the patient in bed 
will do much to diminish the incidence of 
pulmomrs hjpostasis Careful administra 
lion of carbon dioxide gas will stimulate and 
increase the depth of respirations bv hxTper 
sentilation of the lungs \t no time should 
the respiration be hampered Great care 
should alvra\ s he taken that free respirators 
mo\craent is not hampered b\ cumbersome 
and confining dressings Adhe«ne plaster if 
used for upper abdominal wound> should 
ne\er bo applied across the abdomen m 
such a vsas as to restnet the respuatorv 
movement of the lower ribs corapletelj 
These simple instnietions if religiously fol 
lowed will do much to diminish the fre* 
quenev of postoperative pneumonia 
Fulmonao Atelectasis. — In those cases 
in which a dtagriosis of pulmonarv atclecta 
SIS has been made if a cough a change of 
position or a slap on the back docs not dis 
charge the mucous plug bronchoscopv expe 
ditiousl^ performed ma^ be cxtrcmelv elfica 
Clous ill removing the bronchial secretion by 
suction 

Out. ol ’Beh. — -The patient maj tie per 
milled to leave his b^ when the surgeon 
feels that the patient s general and local 
condition will permit the additional strain A 
patient uith a clean non-draincil abdominal 
nound is permitted to sit up in bed in from 
five to twelve davs and allowed up in a 
wheel chair m from ten to fourteen days 
There are those of the radical school who 
encourage the patient to get up as soon as 
tlie sutures are removed while tho«e of the 
conservative «chool will not allovr a patient 
up until after from sixteen to twentv-one 
davs \ prolonged stav in bed is advised in 
those conditions in w Inch healing is apt to be 
delavcd especiallv in cases of carcinoma and 
recurrent inguinal hernia and the ordinarj 
cases of po«loi)crative ventral and primary 
umbilical hernia In the final analvsis there 


can be no set rule each case must be judged 
on its individual merits After the patient 
has been about m a nhetl chair and has dc 
veloped sufficient strength walking mav be 
permitted Thi® should alwavs be done under 
guidance and the patient should never be 
permitted to indulge to the point of fatigue 
{There is now considerable evidence that 
earlv ambulation not onlc is verj bene 
ficial to the patient as a whole but is liann 
less to the wound itself Parlicularh in 
ca^es in which a transverse abdominal in 
ciaion has been used the patient is allowed 
out of bed for a short time on the second 
or third jiostopeTaliv e dav and walking is 
increased each dav thereafter — Ed] 

Treatment of a Postopentive Wound 
— Clean Hound — Tissues if handled genllv 
at operation under ideal sterile conditions 
with careful hemostasis anil accurate approxi 
mation should heal bv primarv union The 
Simplest treatment of a noH'drained ab 
dominal wound is best If the postoperative 
course is normal an abdominal wound m*iv 
l>e dressed on the seventh dav if the icni 
perature is elevated or the general condition 
of the patiinl is not satisfactory the wound 
must always be inspected without hesitation 
Skin sutures of various kinds are removed 
on the seventh day and deep retention su 
lures if employed removed on the tenth to 
the fourtienth dav 'Nlichel or other similar 
Ivpes of metal clips because of the fact lint 
Ifaev are apt to cut into the skin and leave 
disfiguring pockmarks should be removed 
on the £l\Vi or sixth dav alter ao abdominal 
operation and on the second dav after an 
operation on the IhyToid If after removal 
of the sutures a skin wound appears to be 
poorlv healed even if the edges are firmlv 
approximated no harm can accrue from 
further supporting the wound "ith sterile 
adhesive straps 

flemafo/na —Ilematomi is not an infre 
quent complication of a poslopcmtive ab 
dominal wound As a rule it is a reflection on 
the opentiv e htmosta«is W hile a hematoma 
m itself IS not serious if infection occurs 
senous complications mav develop Tie 
treatment depends mainlv on its size If it is 
small absorption mav take place under con 
servnlive Ircatmtnt if large ilmayUiutfv 
and subscqucnllv he evacuated either bv as 
piration without nnv further measures or the 
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wound miy be incised in its most fluctuiting 
areas and the blood clot cNacualed Occa 
sionallv an operatise ligature nn\ ^lip and 
from the spread of the ecchsmosis it maj be 
esident that aclise bleeding is taking place 
In these ca<es the patient should be imme- 
drateli taken to the operating room where 
under ideal surroundings the wound ma\ be 
reopened the blood clot eiacualed and the 
bleeding lessel caught and ligated 

Injected ^]ound — If inspection of the 
wound reveals an inflammatory reaction the 
proper treatment should be immedialclj in 
stituted If cellulitis is present all effort 
should be made to localize the infection Dr> 
or moist heal poultices and other counter 
irritants hav e all been found most efRcacious 
Once the infection has localized the wound 
should be opened and adequately drained 
for when frank suppuration is present aen 
Illation IS required and the radical drainage 
of a wound is the most conservative mcas 
urt in the treatment of infections of this 
order An infected wound regardless of lU 
location drains better with wet than with 
drv dressings It appears to be of little mo 
ment what solution is u«ed to mot'lcn the 
dressings but thev must be kept wel not 
aimply damp Dressings ma> be kept moist 
cned either b\ freqtienllj changing them or 
bv covering the vret gauze «ith rubber lis 
sue which prevents evaporation or In lo 
serling a rubber catheter m the dressings 
and introducing fluid through it at staled 
intervals 

Gas BncdUis Injectiojis — (See section on 
Gas Gangrene) 

Drained Abdominal Hound — ^Treatment 
of drained abdominal wound« vanes accord 
mg to the routine of the individual surgeon 
A few general rules however tnav l>c enu 
meralevl Drainage tubes dams and packing 
should not bt removed eillur loo carlv or 
tomplclclj at a single dressing Drams 
should be progrcssivclj shortined as the 
discharge diminishes Then the facts «hould 
be record«l on Iht patient’s chart If a fecal 
fistula develops the ilramagc material 
should be rimoved imnicdialclv bccaij«e its 
presence might «irvt onlv to compromise 
further the damagevl mtvstinal wall 

If the di charge from a deep abdominal 
wound IS fecal or is exlrcmclv purulent and 
copious il IS advisable to irrigate the wound 
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gcntlv through one of the drainage tube.^ 
with some warm solution Tins mav be ns 
pcatevi as often as nice sirv Irrigatiori 
should alwavs be earned out gintlv the. 
pressure of the fluid should ilwnvs be low 
and onlv n small amount should ever be 
introduced 

Ffstula — It IS most important to protect, 
the skin about anv tlrnttimg wound care' 
fuliv cspecmilv if it sliou-s the slightest ten 
dcRCV to become irritated bv the discharge 
This is esppciallv true iii those cases m which 
a gastric duodena! or intestinal fistula has 
developed The skin nnv often become irri 
taled following cho!ccv«tcc{oniv r pcnallv 
if there is a biliarv fistula and partii ularlv if 
the bde contains activated paninatic fer 
mcnls The most important prophylactic 
measure in Ihcse^cases is to keep tin dram 
age from coming in contact will th skin 
This mav be accomplished bv <nntimious 
electrical or water pump suction v I ih will 
keep the wound pncticallj drv Tf tl i-* np 
paralus i$ not available Uic woutul hould 
be left exposed and watched Lonslaiitlv b> 
a nurse As soon ns anv drainage app irs in 
the wound area it should be gcntlv jionged 
awav with cotton wipes 

Another distinct advantage of suction is 
that gastric biliary and duodenal secretions 
that arc of value to the patient mav he col 
lected and saved If nccessarv the drainage 
maj berc fed to the patient through a I^vin 
gastric lube or through a jepinoslomv lube 

The skm itself mav he jirotcclul against 
the irritating digestive ravages of some of 
these «ecrolions b\ a vanetv of subslances 
Lanolin paraffin Beck s paste and bronze 
powder arc invaluable ^^et dressings soaked 
in beef juice Lspmallv m cases of gastric 
and duodenal fistulas have pros vd to be effi 
cacious in controlling the di!^( stive action of 
the various ferments 

Disruption o[ on Abdonitiial II onmf^ 
Disruption of an abdominal wound or de- 
hiscence with or without espo urc of the nb 
dominal contents (cvi<eentJon) is a rather 
rare complication oefurritij, in from 1 lo 2 
percent of all nlKlomina! cases U i- impor 
lanl lo he familiar with the condition and 
Tccognirc its implications Kcause it is an 
calremelv difficuU poslopiratui mmplica 
lion and is allcndiai bv a liiji morlalitv II 
IS most apt lo occur in illnesses of a pro 
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tncted nature attended by emaciation ane 
mia cachexia and weakness and m those 
cases of acute and chronic intoxication as 
sociated with long periods of {e\er These 
conditions devitalize the patient sufficiently 
to interfere with the reparatue powers of 
the tissues and with healing of the wound 
Therefore it is a likeh complication m car 
emoma and is not mfrequentU seen m cer 
tain gjnccologic conditions especiallv those 
of a malignant nature and in uterine 
ffbroids The diagnosis is simple and rarelj 
offers difficulties A dressing pre\ioiisl\ drj 
and clean which suddenh becomes stained 
a salmon color or saturated with a blood> 
serous discharge should make one exceed 
inglj suspicious of dehiscence even if in 
spection shows that the skm is apparenll\ 
healed If palpation howeier gnes the im 
pression that the underl3ing tissues have 
separated the removal of one or two skm 
sutures will readilj confirm or alla\ the sus 
picion 

Occasionally m a case of dehiscence the 
patient ma% present the carl) sjmploms of 
acute intestinal obstruction due to subcu 
taneous kinkmg of a prolapsed knuckle of 
intestine Quite often an intelligent patient 
can make bis own diagnosis h\ being con 
scious of a sudden gn mg awa^ ’ of the op 
erative wound following some excessive 
strain The diagnosis calls for immediate 
active surgical inter%entioti There are sev 
eral methods of treatment available The 
most important however is either the tarn 
pon method or secondarA suture of the ab 
dominal wall with drainage The tampon 
method is the simplest easiest and least 
shocking It should be the method of 
choice when infection is present or in the 
case of a desperate!) ill patient in whom 
disruption occurs secondary to general pen 
tonitis 

The treatment consists in thoroughly 
washing the prolapsed omentum and intes 
tines with copious saline irrigations and then 
gently replacing the exposed viscera wilhin 
the abdomen keeping them m place with 
iodoform gaure packings The edges of the 
wound arc then approximated with stenle 
adhesive straps This procedure can be car 
Tied out with the patient in bed and without 
an anesthetic The packing is gradiiallv re 
moved as healing progresses Secondary su 


lure with interrupted heavy through and 
through silk sutures is more complicated 
and it necessitates the use of an operating 
room and anesthesia Such a wound is alwaxs 
drained and as a rule six weeks must inter 
vene before the patient can be discharged 

Ralph Colp 

POSTOPERATIVE COMPLICATIONS 

Abdominal Distention — Postoperative 
abdominal distention is a condition ansiiig 
primatdv on the basis of muscular atonv of 
the gastrointestinal tract in which gas col 
lecls within the lumen of the gut, this in 
turn causes a localized or generalized in 
crease in the girth of the abdomen displace 
ment of organs stretching of tissues inchid 
ing any abdominal incisions that have been 
made and sensations of tenseness and dis 
comfort if the digestive tract i$ quiescent 
cramping cobekv pams if intestinal move 
menls are active Distention occurs so regu 
hrlv after laparotomv, e«pccialh after op 
erations on the upper abdominal organs that 
it may be regarded as the usual consequence 
of these operations It varies in degree from 
Might flatulence to the extreme degree seen 
m toxic ileus The physical findings consist 
of generalized or localized increase in the 
size of the abdomen together with increased 
tympana on percussion plus abnormal find 
mgs on auscnllation disorderlv peristalsis 
with borborygmi m case intestinal move- 
ments are active and a silent abdomen in 
cases of paraKzed musculature 

Mere surgical exposure of the contents of 
the abdomen to air usually produces prompt 
cessation of all intestinal movements Undi-r 
splanchnic or spinal analgesia however con 
sidcrable activitv may persist for variable 
periods The customary interpretation of 
these facts is that the muscular atony in 
duced by laparotomy is esscntiallv a reflex 
phenomenon mediated by the splanchnic or 
inhibitor inncnation The primarv atonv 
can presumahlv be exaggerated and pro 
longed bv such general conditions as psychic 
apprehension and dehydration which afftet 
the svmpathctic nervous svslcm and more 
especiallv bv local peritoneal reflexes insti 
gated bv damage to the peritoneum such ns 
result from ordinary handling retraction 
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mechnmcal pressure b\ gauze packs or 
drainage material or the irritation of mflam 
nnlor\ cxuditc* \shetlicr rt'ullmg from 
bnclcrnl action or not It scorns likclj tint 
disturbances of secreton and ibsorplnc 
function go hind m hand with disturlnnccs 
of motor ncliMlj and resumption of func 
tion occurs first in i disordtrU fashion 

For a \iriablc period of time po loi»cri 
tntJj usuilh for from Inche to tnent\ 
four hours the intcvtiml tncl is m a qmes 
cent state, during thl^ period distention ma\ 
be slight or considerable hut the patient 
usiiallj suffers little ^\ith the resumption 
of motor function boncicr the chinclcr of 
the distress changes and definite crimping 
cohck\ puns arc experienced the so-cil!cd 
gas puns 

As the normalh functioning intestine finds 
grciter dinicult> in propelling and itpellmg 
gas thin semisohd and «olul contents il is 
not surprising tint a bowel which b ftiuc 
lionmg m a subnormn! and disordcr{> fash 
ron 15 largch poirericss to deal with gas 
I urthcrmorc whereas the giscous contents 
of the normal bowel consist InrgcU of carbon 
dioxide which is formed bj proces**cs of 
putrefaction or the action of dige$ti\c fer 
mints and which is easily absorl>od bi the 
blood stream and cxcrclid through the 
lungs the gas of postopcratisc distention is 
largcls atmosphere air four rdlhs of which 
consists of nitrogen a gas which is absorbed 
onU \er> slowU (Alclccr ct of ) 

Teeatweewt — Ow. Omi tw-cvsit. kW 

discussion of the itiologs it will be ippre- 
eiited tint the treatment of postopemtue 
disttnlron is prtimmcntJi proplnlaclic All 
those ficlors winch lend to disturb the 
motor and secretory functions of the bowtl 
shouhl be reduced to a mminuim— prcojnrn- 
teso purgition and catharsis stirialion with 
respect to both food ind water oj>en»li\c 
exposure to the iir dr\ing chilling and 
nmmpulition of the intestine, air swiJIowing 
should he prcscntctl as far ns |»os»ib|c bj 
. skill m inducing and mnmtainmg general an 
eslhcsii and combitmg iKisloiicritivc retch 
mg gicging and \omilmg iStun the point 
of Mtw of thi> juirtiailnr romplicalion 
sphmhmc and spuni ninlecsjas offer a djs 
tjnet idxnnlngc over pincnl amsthe »x m 
that Uu\ IkiIIi tind lo stimiilnte nlhrr than 
to depress peristalsis 


On the thcori that the iiornn! mcclnni lu 
for di<}io mg of the gns of nbdomm il ilia 
Untion IS nh orption not cxpiil ion Mime 
aulhontics advocate onlj conscnnlivi thcr 
apj This ificliido provision for esenjH of 
au> gas spoiilamousJv finding its wav In 
either end of the digcsliv c tract nlnf of ex 
Icriiil pressure on the obdom* n and bpasm 
of the abdominal will and hlnrnliU m the 
ixhibilion of nircolirs (morphine) for the 
relief of acute discomfort 

A Levin calhctir passid ihroiigh a nostril 
into the stomach and left then provides a 
means for dtcnmpression of ilu proximal 
end of till digestive tract Once ea has been 
• vniuatcil from tin stomach how \ir il is 
likelv that some gas iti th« diiil niim now 
rinding a favorable pres urc vlitT r ntml will 
regurgitate into the slouiach and t enfi* 
through the tube Ullimntilv ih r i r ason 
lo hope that some digree of d v inpri sion 
of the entire small intestine mav MUir in 
this wav Irom this iwunt of vi w ii vroiill 
seem de<»ral)lc lo pa«s the cathet r brecih 
through tlie stomach into the ditid ntim if 
|K)sviblc Application of ^^nnscllsll i iiction 
lo the free end of the ealhclcr ohvi jii l\ ire 
ales a stdl more favorable condilior for the 
evacuation of gas hv providing gcntJi negn 
live pressure In cases m which \\anBenslcin 
suction IS not effective introduction of a 
Afillcr Abbott tube mav be Irual rvmem 
bermg howivcr that the hro comhiions for 
its suets ssful use are not as likely lo lie pres 
cnl as in dynamic ileus \ir_, that U can he 
made to pass the pvlonis in the first instaiici 
and m the second instance that once it has 
found its wav into the diiotlcniim fienstal 
SIS will be rufficiinllv active lo carr^ it down 
the intestine hne means of escape for anv 
gas finding its wav into the reottmi is pro 
vided bv insertion of a soft rubbir rretnl 
tulic Such a tube mav i>e inlrodiicid for an 
hour at a time at mtervaU of an hour nr 
more 

Tic imavoidible disjenlmn cau«rtJ bv i,a5 
which can find its wav in ntither direction 
can Iw relicvial bv loos* inng wl etirvrr pos 
sibli light nierfnmcfll bandages anej other 
appl ances elevation of the loalc? ithing ofi 
a suilahlt wua cnei or rrnille to rrlievr local 
|re«sHre on tl alxlomcn and the apphra 
lionnflual lonluv* mwclr upasm (though 

ctnt I tjwnfntntrtl rvidmcc !fnesrc«t< that 
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inlesliml nctiMt\ nn^ be inlnbilcd bj ap 
plicntion of heal to the abtlommal wall — 
Bt ^nrtl mid Js^e) heat m ihc lorm of 
irradiation from meaiulescent electric globes 
has the advantage over moist heat that it 
can bt made to affect the whole expanse of 
the abdomen even that portion coaerc<l bj 
bandaj,es and al o that it can be kept op 
timalli constant without penochcalU di« 
tiirbing the patient or moistening the bed 
clothes 

Thost who think that peristalsis must be 
largeU relied upon for the evacuation of gas 
advocate the use of stimulating drugs and 
perhaps also enemas and flushes The lime- 
honoteil enema and flush whether plain or 
medicated with «oap ud'i turpentine ox 
call peppermint or other substances is at 
present widelv regartlctl as of qiicstionaWt 
value largclv becau e it mav increase rather 
than relieve di comfort particularlr if care 
Icsslv administcrctl The status of drug iJicr 
apv in the treatment of intestinal alone in 
general and distention m particular is 
highlv conlrover lal Opiates phv«ostmnine 
prostigmine and the derivatives of choIinc 
have been found experimentallv to stimulate 
molililv of the «mall intestine and pilressm 
(one of the active principles of pituitno) to 
stimulate motditv of the large inte«linc 
Some authorities however find that the 
small intestine and colon obev a law of re- 
ciprocal acliv ilv «uch that when one is acli'c 
the other i inactive Thu'v all of ihc'C drug 
m.a\ have oppo me actions which tend to 
cancel each other out The cvnthclic «;ub 
stance pro'sti'Tnme «ecms to lie the be I 
single druc for «timulatins pen lal<is accord 
mg to clinical expenence but a combination 
of drugs mav lie more rational (crgotaminc 
tartrate pro ti'^mine meihrl iiT 

fate 0®5 mc^ and pituilnn 12a units as 
advocated bv -Vdlcr Atkin on and Irv) In 
Iraverou injection of hvperlomc 
chloride olulioii causes «lronc pen laltic 
aclivitv m expenmenlal animal* and has 
K'cn advocateil for chmeal u<e (^9 cc of a 
10 per cent solution introduced verv lowlv 
— four to five minute* a recommended by 
Orr) 

No patient with abdominal dutcntioa 
vhould be treated without con lantlv bear 
ing in mird the fact that the distention mav 
be Iran lenl and simo l phvsiolomc or it 


mav be an indication of incipient pcritoni 
tis mesenteric thrombosis or inlc<tina! oh 
slruetion 

Dilatation of the Stomach — Dilatation 
of the stomach differs from simple distention 
in several important particuhrs The con 
tents of the distended stomach arc niainlv 
{,a*eoiis whereas the contents of the dilated 
stomach are niainlv fluid the fluid contents 
of the latter arc verv obviouslv products of 
secretion because rcaccumulation of the 
fluid occurs rapidlv and repealed!) after 
complete evacuation of the stomach bv in 
tubation even though nothing is taken bv 
mouth in the interim Distention of the 
stomach produces di«comfort wUicli borders 
on pam whereas dilatation mav produce 
little di comfort and few svmptoms except 
ngurgitalron Di«tcnlion of the stomach 
tends to undergo spontaneous recov erv, dila 
tation tends to progress rapidlv to a fatal 
termination 

Dilatation of the stomach mai occur both 
carlv m the po lopcralivc period and ab- 
ruptlv death on the opcmtine table has been 
reported as due to this condition 

Acute dilatation of the stomach is prob- 
ablv due to reflex gastric inhibition cither 
\i ceral or «en«orv nerves forming the affer 
enl limb' of tlie reflex arc and the «planch 
me and vamis nerves, forming the efferent 
limb Distention of the organ is then «upcr 
imposed m the first instance bv swallowed 
air and later bv accumulation of normallv 
secreted gastric juice, and regurgitated duo 
denal secretion pancreatic juice and bile 
Inasmuch as thix secretions cannot be ap- 
prrciablv ab orbeil from the stomach or duo- 
denum ihev accumulate pasaivelv and the 
natural progres of the condition is fatal C' 
peciallv becau e of failure reab«orb ehlo* 
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effortless rcgurgitntions then recur at short 
intervals and soon the originally vnler\ 
matern! becomes streaked with green or 
black If the patient is conscious he char 
actcristicallj complains of some gastric dis 
tress at this stage and inspection of the epi 
gastrmm ma\ reveal definite localized full 
ness Later if notlimg is done to rtlieve the 
condition regurgitation of large quantities 
of brownish qr greenish fluid occurs As more 
and more fluid is cMicuntcd dehjdralioii 
and Iijpoclilorcmia de%cIop the eacs become 
<;unken the tongue becomes coated and drj 
ind the face looks ilraivn and annous 

Treatment — Dilatation of the stomach 
does not occur in rationnllj and skilfully 
treated patients except m rare instances 
Immediatch after nil laparotomies miohmg 
manipulations aboie tlic level of the umbih 
cus prudence dictates gentle gastric Image 
and m most cases the nasal catheter used for 
this purpose should be left in situ in order 
that aspiration maj bo sub«cqucntlv per 
formed at suitable Jiitcr%als Aspiration of 
gastric contents should be performed with 
out hesitation for all other patients who for 
an> reason do not appear to be doing well or 
who vomit more than once The cause of the 
condition would not alwavs be relieved thus 
It IS true but acute dilatation of an emptj 
stomach obviouslj cannot occur and lu most 
cases of acute dll Uation the condition be 
ginning as it probnbU does without organic 
obstruction and becoming progrcssivelj 
mQrc and more complete onK as the v i«cus 
becomes incrcismglj distended would be 
complclelj obviated 

Established gastric dilat ilion amounts to 
a special m^t vnee of high inttstiival obstruc 
tion and the treatment is th it of high mics 
tinal obstruction — functional m tjpe unless 
there IS some particular reason for assuming 
tin presence of an organic stricture Accord 
ingti the indications are for decompression 
of the stomich m order to avod mechinicnl 
distortion of tlic j,astromtC‘'tmnl tract and 
equilibration of all factors tonterntd with 
cstabbslniig and nnmlnmmg mouhtv of the 
j^aslroinlc tina! miiscuhture especially the 
waltr bal mcc and ionic balance 

In mans cisos the device dcscribeil In 
^^angcnsleen m the section on intestinal 
obstruction is preferable to simple periodic 
suction not only because it removes gislnc 


U8J 

secretion and gas as fast as thev accumu 
late thus keeping the stomach (and most 
likeh the diiodcmim and at least part of the 
jcjiimim as well) quite cniptv but al o lie- 
catist with such an apparatus fimclionmg 
properh the patient mav he allowed to 
dnnk freciv the fluid drunk being of course 
promptiv aspirated from the stomach In the 
apparatus Drinking copiouelj teen though 
the fluid does not remain m the stomach 
provides a means of kccpitij!; the mouth and 
throat moist and to some degree com!) its 
thirst which may be greatly annoving 
IMien I\angcnstccfi suction i> used nccu 
rale charting of fluid giitn bv mouth and 
fluid and gas encuitctl from th stomach 
roust be performt-d both for the pnrpo c of 
ascertairong whether the appindn i> nork 
ing properly ami aho lo detect t! i first sign;, 
that fluid is starting on its wn\ down ilip 
mtcstmal tract which mav bt ri^ardid ns n 
signal of rccoverv \\hcti ^^nngensteln sue 
lion IS continued for considtralilt periods of 
time (il may be employtd for days if nec 
esSary) two dangers must be rcu^iii/cd 
(1) production of alkalosis resulting from 
prolonged removal of chlorides from the 
stomach and (2) pressure damaue to the 
esophagus or larynx Alkalosis mav be pre 
vented by parenteral admiiuslration of salt 
sofution The use of ^flf^cr Abbott doufifi 
barrelled tubes which proviile a meins of 
withdrawing gnslromtcslmal coiiltnts at om 
level while at the same time adding nrtifi 
cmlly prepircal solutions at another levtl 
vrould thcorelicallv be ideal (detompresiion 
of the ilomacli addition of water essential 
ions and even food lo the small inlt''lim) 
hut lilt practical diflieullitv arc ■.iniilnr to 
(hose iiienliontd under the tnatmint of a)> 
dominal distention 

DisturhancesofUrimtion — Suppmsntn 
Amina Oliifuna anti Jiricntion — By far tin 
most frequent cause of niiticly with ri-spctl 
lo the urmarv tract iii jmstojunlive rn«ts is 
failure of tlie palunl lo void Poslojuralivt 
failure to void ina\ I e due to (1) neiitc fail 
ure of the urmarv fuiiition m the knliuv it 
self suppression or siarctorv nnuri i (2) 
blockade of the ureter atuirn or |k«sI 
renal anurii and (t) fniliin of tin blnddrr 
lo emplv Itself of coulnmed iirmt rtlcn 
lion All the e conditions are more likelv to 
be partial than compfetc and ncfordine,!' 
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to cause oliguna rather than complete failure 
to \oid 

Excrelorj or «ecrelorv failure of the kid 
ney it'self suppression of urine according 
to some obsei^er** is «omelimes due to reflex 
or idiopathic causes but probibK in the 
majoritv of cases is due to more definite 
factors such as low blood pressure deb\dra 
lion and blood concentration Fundamen 
tally therefore the treatment is prophjlac 
tic and consists m adequate preopentne 
study of the patient to detect abnormalities 
of structure and function plus preservation 
as closeK as possible of a normal condition of 
hvdration Curatnelv the slow intravenous 
injection of considerable quantities of iso- 
tonic or in the more severe cases hvpertonic 
solutions of dextrose may rather promptly 
reestablish the urmarv function Ureteral 
catherization is occasionallv said to accom 
plishUhe same result 

Postrenal anuria mav be due to anv one 
of a number of conditions capable of pro 
ducing occlusion of the ureter periureteral 
edema extraurethral tumors inadvertent 
sectioning or ligation of the ureter and im 
paction of a preexisting renal calculus cal 
culous anuria The greatest number of cases 
follow operations on the uterus and broad 
ligaments invvhichcasethecondition ismo»t 
often due to edema and is accordinglv Iran 
sitory Complete and permanent blockage 
of a ureter as bv ligation or occlusion bv 
a calculus is rare and necesmnlv results 
fatall} only m those cases in which the onlv 
adequatelv Functioning kidney is on the side 
of the occlusion 

In view of the widespread use of sulfona 
mides in connection with operations it is im 
portant to realize that these substances maj 
form crvstals and calculous concretions of 
crystals in the urine which are capable of 
producing anuna Because thc«c substances 
especiaUv sulfadiazine sulfathiazole and sul 
fapjTidme mav be several hundred times as 
soluble m alkaline urine as in acid urine 
alkalmization with sodium carbonate or 
sodium citrate bv mouth or '‘ome equivalent 
substance bv vein (lactates) constitutes an 
important prophylactic measure against this 
kind of anuria 

Postoperative Tclention of urine may be 
due to failure of the urmarv bladder to con 
tract with sufficient force to emptv itself 


True retention of unne can be said to occur 
only when the bladder has become abnor 
mallv full of urine and the practice of refer 
nng to everv ca«e of postoperative failure to 
void as a case of retention is pernicious in 
that it entirelv avoids this i«sue obviously 
a bladder may fail to emptv itstlf simph be- 
cause it contains very little urine or none at 
all Furthermore and just as important pa 
tients with retention mav actuallv dribble 
unne at frequent intervals and still mamlam 
an ovcrdistended bladder this condition is 
known as distention with overflow Rcten 
tion frequently follows operations on the 
urethra itself or adjacent structures and m 
such cases is due to <uch factors as impac 
tion of blood clots periurethral edema or too 
light vaginal or rectal packing* certain op 
orations such as prostalectomv in the male 
and repair of a cvstocele m the female in 
vanablv require the use of an indwelling 
catheter for votne davs postoperativ eh to 
obviate the effects of these mechanical fac 
tors RTien the cause of retention is not dis 
covcrable it is most frequenth ascribed to 
atonv of the bladder 
Rilhm limitations tliere is much differ 
cnce of opinion as to the necessitv of and 
indications for postoperative catheterization 
Most observers agree thit the normal un 
narv bladder is not easily infected as a re- 
sult of instrumentation Evidence in support 
of this theorv is seen in the relative infre- 
quenev with vrhich cystitis develops after 
properly performed cystoscopv Rhen evs 
titis develops after catheterization there 
fore even after repeated catheterization the 
prc<umplion is either that the bladder wa's 
aircadv the 'eat of an unrecognized nbnor 
malitv or was damaged as bv long-continued 
overdistenlion or that the technic wis faulty 
with respect to asepsis On the one hand are 
tho'e who contend that the mere pa««age of 
«ome definite interval of time such as ten 
or Iwclv e hours without voiding constitutes 
sufficient indication for this procedure on 
the other hand there are those who rarclv or 
never calhetenze a patient preferring to al 
low the accumulation of urine to force the 
spluncter regardless of the lime interval the 
volume of the urine and even the discomfort 
of the patient Between tho«e two extremes 
are others who calhetenze or do not cathe 
teme according to specific indications 
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ProbnbU the safest procedure is to cathe- 
tenze if distention is causing discomfort if 
the patient passes small quantities of urine 
at frequent intervals (which would suegest 
the presence of retention with overflow ) 
or if inspection or palpation of the supra 
pubic region reveals a distended viscns the 
objection to allowing the bladder to become 
distended bv the accumulation of more than 
300 or 400 cc of tirine is that the organ maj 
suffer mechanical damage cspcciallv m the 
case of the middle aged or elderly patient 
whose tissues hav c lost some of their nalunl 
elaslicitv Catheterization is emploved ordi 
narilv onU after all reasonable attempts 
have been made to stimulate spontaneous 
voiding such as bj changing the position of 
the patient in bed or if at all feasible even 
allowing a siutablj supported standing or 
squatting position It should be remembered 
that some patients find U impossible to void 
while an attendant is m the room 

In all caves in which catheterization is rc 
quirrcl and in all caves in which there is a 
suspicion that the utmarj tract has been the 
seat of ft recent infection there should be 
repeated microscopic c'saminations of the 
Grnm stained sediment for bacteria The nii 
crovcopic diagnosis of unnarv infection can 
precede the development of clinical svmp 
toms and signs bv manv hours One of the 
sulfonamides prcfenbli vulfadiaztnc in 
doses of 03 Gm three times per dav inaj 
be given prophvjaclicallv ni caves requiring 
o;j indwelling ratlntcr or in other casev in 
which there is special reason to anticipate 
infection 

Postoperative Pulmonary Complica 
lions — ^That surgical proctdiires do actu 
allv predispose to the development of pul 
monnrj Itvjons is shown bj the fact that m 
from 2 to (i percent of all patients subjetted 
to major surgical intervention pulmonirv 
lesions develop whereas for vome tvjies of 
operations the mciilence is 10 to 13 per cent 
(47 per tent m lunlev following optrations 
on the stomach and duodenum 30 per cent 
after optritioiis on the gallbladder— BcUv) 
To account for this prcdisjKisilion several 
Iheoriis have been proposed all of tihich 
have ns their ba«is controlled clinical ob 
senntions and experimental evidence 
Thi ispiratton T/jeort/ — This is the most 
nalunl theory as it assume- that aspiration 


of such substances as saliva mucus and 
vomilus together with such pathogenic 
micro organivms as arc invariablv pri out in 
these substances u mainly responsible I or 
merlj considerable emphasis was placctl on 
the abolition of the cough reflex during gen 
cral anesthesia and of the swallowing reflex 
during tonvilicclomv and related operations 
under local analgesia as etiological factors 
and indeed it has been rather conclusivclv 
sbonn that some aspiration of mattrnl from 
the mouth and throat into the tnrJua and 
bronchi invariablv Dccur> under thtsc con 
ditions unless a definite Tremlclrnburg po 
silion IS adopted and mnmlaintd (lemon) 
One fact however of universal n ccptuice 
seems to cast serious doubt on tli supnme 
imimrlance of aspiration ns an ttiological 
factor viz« that pulinonarj conq Iicilions 
develop with equal or nlniosl iin limim«lud 
frcqiiencv after splmithinc spiml ii J other 
analgesias wjiich do not disturb th w dlow 
ing and cough rcflixcs at nil ami are tlure 
fore presumably not nssotnttd with iispira 
tion 

The Evibohc Theory — \ceording to the 
embolic Ihcorv major emboli or slowtts of 
minor emboli originating from lli upper 
rtspiralorv tract from thrombotic veins m 
the environs of operative areas d i where in 
the body from some l^lra^^ ciilar throm 
bus at a distance from the operativ< Mtt or 
even from a coalescence of the nnrmalh 
emulsined fat of the blood siriam (lichman 
et al) arc carricil to the Jungs where thev 
set lip vascular occlusive or fraiiklv mfee 
tious processes dcptndmg on circumstances 
Major pulmonntv embolism and infarcts 
are of course umversallv concwlcd to occur 
in this manner 

The Aielecictte 7’Acory— Aceortling to 
this theory, puhnonarv complications are 
due to collapse of a greater or li'sstr volume 
of pulmonary tissue A plug of v iveul mucoid 
sccrt-lion is mspiretl into Ihi bronchial tree 
al some jioml and blocks 1 olli ingress and 
igrtss of air absorption of residiul air (lun 
occurs from that {xirtion of (he lung distal 
to the point of impaction and J/ecaii't tin- 
tivsne btcomes functionless and its cireula 
tion IS profouiullv disliirlKHl it rcadilv be 
comes infectetl 

rosto|>crativt pulmonarv complications 
orcitr at least twice as frequeiith in men as 
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in wumen The\ are rare following operations 
on the head neck and extremities (approxi 
match 0^ per cent) more common after 
lower abdominal operations and hemior 
rhaphies (about 1 per cent) but surprisingly 
common after operations on the upper ab 
dominal organs stomach biliarv tract pan 
creas and spleen (10 to 1*1 per cent or 
more) Pre-existing or incubalional rcspira 
torv infections act as a deffniteli preflispos 
mg factor smears and cultures from infec 
tious posloperatn e lesions of the lungs and 
bronchi iniariablj reveal those organisms 
which characteristicalh have their habitat 
in the mouth and pharjnx and about the 
teeth (Smith) 

Vcademicallj posloperativ c pulmonarv 
complications can be classifiwl as (1) me- 
chanical (atelectasis and massive collapse) 
(a) vascular (infarction and embolism) and 
(3) infectious (ab«ccss and pneumonia) 
Clinieallv the most serviceable classification 
IS simpli carlv and late The earlj com 
plications alone arc discussed in this section 
and as a matter of fact onh the obscure 
part of this group Frank pneumonia mas 
sive collapse of the lung infarction cmbol 
ism and gangrene have been given their ap 
propriate consideration el«cwliere 

The obscure group of earl> pulmonarv 
complications usuallj show their character 
islic sv mptoms and signs within the first two 
or three davs postoperativeh run their 
course within about five davs though phvsi 
cal signs mav persist for as long as two 
weeks subside spontaneouslv and rarclj 
show complications or sequelae The svmp 
toms consist of elevation of the temperature 
to 101'* to lOo® r wathout chill rap d shal 
low breathing the upper portion of the 
thorax alone showing much excursion a 
rapid weak pulse cough (at first unproduc 
live and not associated with phv«ica! signs 
later productive of purulent but not blood 
tinged phlegm m considerable amounts) and 
scattered coarse rales Formerlv patients 
with such svmptoms were given the diagno 
SIS aspiration pneumonia ether pneu 
monia or surgical pneumonitis lately 
terms are commonlv used which implv a dif 
(crent etiology mild or evanescent atel 
ictasis CMastics) partial atelectasis or 

hvTwventilation (Muller) The group of 
entities embraced bv these various names 


though obscure probably accounts for bv 
far the greatest percentage of all pulmonarv 
complications \t the base of the lungs cer 
tain early postoperative changes of a definite 
nature can frequenllv be demonslrated b\ 
roentgenographic examination or even bv 
verv careful phv«ical examination which are 
not associated with anv definite clinical 
svmptoTns which arc usuallv transilorv 
which resolve spontancou«h and which usu 
alU go unrecognized The skiagram reveals 
diffuse cloudiness and <omc mottling and 
the phvsical signs consist of diminished per 
cushion sounds altered breath sounds rales 
and tubular breathing These changes are 
believed to be due to piirelv phvsical factors 
such as a diminished respiratorv excursion 
due to partial fixation of the lower portion 
of the I ony thorax and relative fixation of 
the diaphragm pressure phenomena due to 
recumbenev in bed and po«sibh aUo areas 
of minor atelectasis dependent on bronchial 
occlusion It IS widely believed that tin i^ 
the initial process from which bv the super 
imposition of infection most of the other 
and more severe processes develop 

Pneumonia — (See section on Pneumonia ) 

Embolism — section on Embolism) 

Massiie Collapse oj the Lung — (See «cc 
lion on Atclecta«is ) 

The prophi/lactic treatment of poalopen 
tive pulmonarv complications is of funda 
mental importance It should be remem 
bered that pulmonarv complications are es 
peciallv hkelv to develop in men particu 
larly those who have undergone a surgical 
operation on the upper abdominal organs 
Because such complications tend to occur 
V ilh especial frequenev during epidemics of 
common colds influenza tonsillitis and in 
fcctions of the upper respiratorv tract gen 
crallv it should be axiomatic to postpone 
operations of election, on patients who have 
recently contracted or have been exposed to 
infections of the respiratorv tract and to sti 
pend all but emergency operations during 
epidemics of such infections For a similar 
reason prelimmarv elimination of all known 
foci of infection m the mouth and pluarviix 
«houId precede major operations whenever 
SttfGiCVxivt. Ivme caw be aUovvxd for vwlctval 
healing of the tissues During the period of 
anesthesia great care should be taken to 
prevent general chilling of the patients 
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body exposure to drafts and aspiration of 
saliva mucus and voniilu.-^ Operating with 
the use of spinal or other forms of local or 
regional analge^n probablv offers no pro 
tection or certamlv very little 
Those who adhere to the aitlectahc thcors 
of development of most of thece complicn 
tjons stress the importance of enforcing nor 
mil or exaggerale<] breathing ns far ns pos 
‘sible thus mamlaiiiing expansion of nil pnrls 
of the lungs Admmistrntion of a suitable 
mixture of carbon dioxide and owgcn vvilb 
n gas nncsthesin mncliinc for several mm 
utes before the patient leaves the operating 
table regardless of the form of anestbesta is 
vvideU advocated After return to bed 
breathing into and out of an ordinarv paper 
bag for Bve minute periods several times per 
dav IS a convenient method for continuing 
CO^ hjpcrvcnlilation m case the patient 
can and will cooperate (For technic sec the 
treatment of hiccough in the next section ) 
Deep breathing exercises under the super 
vision of the nur mg staff at staled and fre 
querit intcrv aU during the first few poslop 
erative davs are eemmoii!} advoeitcd Some 
aulhorities howev r condemn such prote 
dure as acluallv favoring the aspiration of 
pliifes of secretion All seem agreed however 
that frequent changes of the patient s po«i 
tion in bed are valuable To be of real value 
the change of position should if possible be 
a deliberatclv planned careful turning of the 
patient from the dor«al recumbent position 
to the side or back again as the case mav 
be at intervals of two hours or so Because 
experiments show tint up to 50 per cent de- 
pression in vital capacitv mav be cause*! bv 
reflex inhibition of respiration dm. to pain 
caused bv upper abdominal incisions block 
mg of the fiftli to eleventh inlcrcoslal nerves 
has been advocated bv 2k)nmccr to favor 
deeper respiration m these cases 

^^htn postoperative pulmonarj complicn 
tions dcfimlclv develop cartful nursing care 
and the administration of oxjgen either 
alone or in combinition with carlmn dioxide 
placing the patient m a sitting or semi silling 
position symptomatic and supiKirtivt rocas 
urcs and attention to the cnium.(oru.s and 
water balance con lilulc the unportanl part 
of the treatraint In view of the diflicoltv of 
difftrentmting m the case of nii oculcJv lU 
patiint between earl> lobar or lobular pneu 
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monn which arc responsive to sulfonnmuha 
(and penicillin) and nttlcclalic Ic ion« 
which prcsuinablj arc not risponsivc care 
ful attention mav well be given to the ]>os 
sible usefulness of carlv specific thcrapv with 
these drugs 

In certain cases special forms of trial 
mcnl are occasiorialh indicate*! Thfiv mac 
conlancc with incrcasinc appreciation of the 
role of*itcleclasis m thi prohiction of these 
lesions carlv introduction of a bronc} oscope 
should be considcnd as a possil It mians of 
discovering and rtbeving anv bronchial ob 
slniction which mav be present provided 
someone Ihoroiighlv skillid m tlu u t of the 
bronchoscope is available 

Postoperative Parotitis — Poviop ralivt 
parotitis is the non spicific infcahon of the 
parotid gland with micro organ ms of the 
pvogenic group Although the pirotitis mav 
resolve spontaneously and oomi I iciv it 
shows n remarkable (endenev to jri^r « to 
frank abscess formation or gnncrvm It i an 
afTcction of middle agcil or o)iJ r adults 
rather than votingtr per oris it aff fis fe- 
males more frequenth than mil i 1 <Ie 
V clops in somewhat less than 0 ^ p r m iit of 
all patients snhyectid to major siirgi al pro 
ccdtircs This complication tend" to n cur in 
patients dobililnUd hv long illness prior to 
operation or m those whovc |>ostoptrali\c 
convalescence is delavcd and siortnv 

Staphylococci seem to be the tausalivc 
organism in most cases but pntumococci 
slrcplococu and even B coli an often re- 
cowrabh from an infcclul gland The mode 
of Cbtabhslinuiit of the infection is not ccr 
(am some cases mav be due to lutlastalic 
blood Jjortic iiif<x*liou and othtrs to Jtm 
phatic e.\ttiivinn but it seems rei'onal !e li> 
believe that most case'* rtpresmt inithatncal 
extension from the mouth b\ wav of ‘^icn 
sens duct Ihc trauma of the aiie llulists 
fiutcra exerting undue prtssnrv at the nnule 
of the jaw mav act ns a prtdi po in„ factor 
though the tompbcalion i *<^0 in palitiUs 
operated ou under spmaf and focal analge- 
sias I adurc of (he norma! mochamcal rins 
mg action of saliva from the gland stxxjudarv 
to (Icbvdralioii or failure to rht« rc'ufting 
in stagnation of secrttjoii in the duct svsicni 
and drynps of the mouth is probablv an 
important factor 

Ihe essential sv-mptomatologv consists of 
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painful localized swelling at tbe angle of the 
^aw together ^ith the usual indications of 
sj&temic intoxication — fe\er increased pul«e 
rale and leukoc\lo i« In some cases the 
symptoms are all slight the temperature be 
mg clc\aled onl\ a degree or two and the 
tumefaction being striclU localized m ful 
minant cases howe^cr the temperature mas 
be ele\alcd to 104® or 10a® F and the pa 
ticnt ma% show spreading edema of tbe neck, 
face and head accompanied b\ other cm 
donees of profound sepsis 

The important considerations in the pre- 
\ cntion of postopiratn e parotitis are careful 
attention to oral hvgicnc prevention of de 
Indration preservation of the function of 
chewing — as bv having the patient chew 
gum — and avoidance of trauma to the par 
otid gland during the induction and mam 
lenance of general anesthesia 

■Rben the condition actuallv develops an 
attempt should ^rst be made to demonstrate 
and insure palencv of Stensen s duct if there 
seems to be a possihilitv of impaction of a 
calculus or inflammalorv steno«i Otherwise 
except in tbe fulminant case'* the treatmeot 
mav be conservative and supportive for a 
period not to exceed fortvH.ight hours an 
attempt being made during thi» interval to 
favor Spontaneous resolution without pus 
formation b} the application of heat m the 
form of hot moist compresses over the ui 
volved area Advantage should be taken of 
the probable usefulness of sufficienllv targe 
doses of sulfonamides or penicillin which 
should be given earlv At tbe "Mavo Clinic 
(Rankin and Palmer) radium appLcation 
over the affected gland has proved to be of 
definite value particularlv if the application 
is made within one or two hours of the 
recognition of the complication From two 
to four 50 mg tubes of radium are applied 
at distances of 2.5 cm from each other fil 
tration being provided bv 2 mm of lead 1 
mm of brass and 0.a mm of silv er and a 
dosage of from 800 to 6000 milligram hours is 
given dependmg on the estimated extent of 
the process Manv who have used this form 
of therapv regard it as virtuallv specific 
There seems to be no reason why roentgen 
treatment should be less efficient than radium 
treatment if the latter is not available and 
the patient can be safely mov ed to a suitable 
X rav macbme or if the machme can be 


transported to the bedside An estimated 
suitable application in the latter case is 40 
to 50 per cent of one erv thema do e filtered 
through 4 to 6 mm of aluminum at a mod 
crate (135) kilovollage (Decker) 

In the earlv fulminant cases and in the 
milder cases which become more scriOUs 
with the passage of hour« radical inci«ion 
and drainage should be practiced without 
bisitation for the gland has a firm capsule 
and IS deeplv placed Utus making it prac 
ttcallv impossible to determine whether sup 
piiration has or has not actuallv occurred 
extensive suppuration or even gangrene 
inav otherwise develop undetected 

The morlalilv in postoperative parotitis 
niav in an\ considerable senes of ca«es ap 
proacli 40 per cent though this mortalilv is 
bv no means solelv due to the complication 
itself the general cnnihlion of the patient 
usuallv being poor If radium is applied 
earlv and drainage is instituted on slight m 
dications the morlalilv mav be malcnallv 
reduced 

Hiccough — Postoperativ t hiccough 
Stems to be due most frequcntlv to a reflex 
initiated bv mechanical or chemical imtfl 
tion m the stomach or lower portion of the 
esophagus or the region of the gallbladder 
or indeed to anj lesion capable of producing 
irritation of the peritoneum in the subdia 
phragmatic portion of the abdominal cavitv 
Accordmglv hiccough is relatnelv common 
after operations on the gallbladder and 
stomach especiallv in males Lesions of the 
Wain and spinal cord arc apparentlv rc«pon 
sible m some cases 

Because postoperative hiccough mav con 
statute the precenling svanplom in ^uch sen 
OU3 Ultra abdominal complications as in 
cipient peritonitis inte<*lina! ob«truction anti 
residual ab«ce«s formation a careful cxami 
nation of the patient should be made to de 
tcct such conditions if present Tlie caii'e 
being 'o variable and «o frequentlv obscure 
both the prophvlaxis and the active treat 
ment of postoperative hiccough arc unsatis 
factorv Occasionallv loosening or removal 
of drainage material loosening of a too tight 
binder or mere movement of the patient m 
bed mav suffice to relieve hiccough but m 
most cases other measures are requircil 
These are (1) gastric lavage with or with 
out ^Nangensteen suction (2) inhalation of 
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Alveolar proeeas, fractures, 575 
Aznastia h3b 

Amebic abi^ss of hvcf. 125 1113 
multiple. 1113 
gangrene 12a 
anayfxhn in 126 
differential diagnosis, 126 
enieUn in. 125 
EutfoDBiDidei in. 126 
Amelobiaatoma, 7b2 
Amenorrhea. 132b 
Ainniography. 1415 
Ampulla of \aler, raremoma. 1145 
resection for. 1149 
pregnancy, 1334 
tumor*. 1102 
Amputation. 514 
anesthesia in, 515 
antitoxin lo, 514 
Callander, at knee, 222, 523 
Chopart. of foot, 524 
contracture* following 518 
dnunage in, SI7 
dressinga in. 517 
Fofbe* of foot. 524 
Cntti-Stoke*. o2o, 526 
guiUotine. 510 
Hey, of foot. 524 
in diabetic gangrene. 1461 
in penpber^ vascular dt'«a«e, 2)f> 
222 

mdicatioBS for. 514 

instruments for. 514 

intenlioabdominal. 526 

laterscapulotboracic, 523 

intrauterine. 699 

kineplastie, 526 

KirC At tbgh. 525 

ligatures in, 517 

Lisfranc. of foot, o23 

nruromav. alcohol injeclioQS in, 432 

of ankle. 523 

of arm. 523 

of breast for carcinoma. 830 

of cxtremiUes in war tnyunea, 159 

of finger*. 521 

of foot, 523 

of forearm 522 

of hand. 521 

of leg. 324 

of lower extremity. 523 
at knee. 523 
of lymiph scrotum, 2o8 
of shoulder. 523 
of thigh, 524 
of toe*. 523 

of upper extremity, 521 
open, 519 

Ihrogoff, of foot, 524 
postoperative treatment 517 
preparation of patient for, 514 
«car«, ptacmg «(. 519 
sites in nmdaU)^ dueasc. 515 
of election for, 515 
stump, 517 
conical. 519 

fitting with prosthesis, 52S 
furunculosis, 518 
jerkmg 519 
ksgthenmg. 519 

Opensbaw operation for, 519 
neuroma prevention. 518 
treatment, SIS 
shrinkage by prosthesis 52S 
skin fiat^ for, 515 
grafting on. 519 
Syme, of foot, 52b 
tender, 518 


Amputation, stump, ulcers, 518 
sulfonamidev m, 317 
sutures in. 517 
Syme, of foot, 524 
techmc, 514 

under refrigeration anesthesia in 
gangrene of leg. 223 
Amyl nitnte m angina pcctons 411 
Amyloidosis of spleen. 1180 
Amyotonia congenita. 499 
Anaerobic bacilli, infections due to, 2,i 
bacteria m war wound infections. 
152 

infections due to, 17, 24 
ccllulius, 153 

COCCI, infections due to 24 
Anal canal, abscess, lObT, IQhS 

in formation of fistula. lObb 
anatomy, 10b4 
and rectum, 10b4 
carcinoma. 109S See also Cor- 
nnoma of rerium arui anaj eoivlt 
chancroid, 10b9 
cryptiti* 1085 
dentate margin, 10S4 
fissure, 10S7 
fi-'lula 1087 
blind, I0b7 
tuberculous, 1090 
gonorrhea 10b9 
imperforate, 1013 
nervous physunlogy, 10S4 
papillitis lUsC 
pruritus, 1092 
skin of, 1084 1086 
stricture, 10b9 
surgical space*. lOSS 
syphilis. 1089 
tuberculosis. 1090 
lupoid. 1090 
prohferauve, 1090 
lenereal dL-etP^. 10b9 
nypU 10b4 
inflaoiniation. 1085 
fistula 2087 
papillae, 1086 

infiammation. 10S6 
stenosis, 1086 
Analgesia. 143b 
caudal 1450 

induction 1439 _ 

Anapla.itie epidermoid carcinoma. >4b 
Anastomosis, lymphaticovenou-*, 251, 

Anatomical neck of humeru-s, fracture, 
operative treatment. 70-S 
tubercle, 261 

Anatoxin tetanus, prophvlactic, 57 
Anayodin in aniebic ^ngrene, 126 
Anderson method for fractures of 
shaft of femur, 059 
splint for fractuio of femoral neck. 


646 

A-NBars, W j 


Ti. st DeAIttt and 
IlEtTER. GzOROE j 
T umors and 
Mfdiaftmum. OtKi- 
915 

Tumors of Sympa- 
thetic Nervous Sys- 
tem. 391-395 

Anel 9 operation for aneurysm. 225 

Anemia apta.«tic. thrombocytopenia 
and, differentiation. 1173 
erythroblastic. 1178 
in benign tumors of itomach. ^4 
m carcinoma of colon, 1075. lui < 
in injunes of liver, 1109 
in wound healing G 
Ledercr, llSl 
Mediterranean 1178 
permaous. splenomegaly m, IISI 
sickle cell 1170 
splenic 1174 

Anencephaly, 1415 

expenmental production of, 41* 
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Anp^thesna, 1438 
Rlwiliol block. 1447 
a\ertin 1444 

block, 144G Se« al<o A^erre fc/ocl 
caudil, 1450, 1454 
chloroform, 1444 
m nock wounds, 791 
cocaine, 1447 
combined 1445 
cooduetton, 1450 
curare. 1445 

cyclopropane, 1442, 1444 
in neck wounds, 79-1 
pulse in, 1442 
divinyl ether, 1444 
ethyl chloride, 144 ( 
eljier. 1444 
ethylene, 1444 
evipal soluble. 1445 
iietd block, 1440 
for intracranial operations 335 
for nnlitarj purposes 137 
for prostateetoniy. 12^7 
for reduction of \crtcbral fracture 
020 

saa. 1444 
general 143S 

agents, advantages and di<ad< 
santages compared, 1444 
explosion haxaras 144C 
m (raeturea 0C3. 6&1 
of femoral neck, 039 
intravenous adnunistratmii 1443 
pcc&nesihelie medication for chil* 
dren (tabic), 1443 
preparation for, 1412 
)>nDriples, 143S 
aigns, 1439 
ciKUlat^’, li42 
eye, 1441 

motor or muscular. 1439 
respiratory. 1440 
sensory. 1 M‘l 
in bronehosco|iy. b04 
in diabttfs, 1100 

in prolonged war wound operations, 

intravcnnus in treatment of frac« 
tures, 604 

in war wounds, oporationa. 158 
light. 1439 
local 1449 

for reduction of fractures, 664. 

6.19 

in ircalment of war wounds, IS*' 
feefinfraJ apjjfwsfwtts, 144* 
nembutal. 1446 
Rene hfock, SO-I See a!'0 Verre 
LlocK 

nitrous oxide, 1444 
novocain, 1447, 145i 
overdose, 1439 
paravertebrnl 1447 
pentolvirbitul vidiuni 14t2, 1445 
(K-ntothsl sodium. 1443 
plexus block. 1150 


Anesthesia *pinal fracuonal. 1453 

1ft redueimn of Irarttuei of lower 
exfretnttiea, 5&I 

indieationa and eontraindica* 
tions, 1453 

prcoj»rat»Te preparation. 1452 

principles, i45i 

technic. 145J 
with novocain, 1452 
mth^poatOHun or nupercaine, 

splanchnic block. 1450 
stages, 1 130 
surgical, 1430 


s^pathetic Mock, 
tiuopcntobarbital a 


1447 
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•. Ml 


regional. 1446 
mlvantagcs. 1446 
10 fracture*. 66\ 

prespnt-da} seppe and limit* 
1446 

stages of development. 1417 
shock m H6<> 
sodium atii>3al. 1445 
eripan M45 
rpinai. H51 

advantages and disadvantages. 
1451 

complications, 1453 
for diagnosiiig vasospasm of ar* 
lenal ocrluMon. 219 
/pf ncurogmic origin, 307 


^Mdium. 1445 

topical, 1449 
tribrotnethanol, 1444 
Anenrvsm, 223 
And operation, 225 
Antjllus operation, 225 
aortic, 212. 221 

artenov CHOUS, m bead injuries 
treatment 32S 
m skull fracture. 327 
eirople aneur^^s|n and. differentia 
tioa. 212 

Hra-sdor oiwrntion. 225 
cardtae, roentgen finding*, 1406 
carotid 224 
cirsoid, 207-209 
treatment 20R 
differential diaguosis. 221 
dissecting, 221 
false. 22.1 
femoral. 221 
Hunter operation, 225 
idiopathic. 221 
iftnom/asle 221 
Macewen 0|>eration. 235 
niafignant, of bone, 554 
Matas operation. 225 
mural thrombi m. 2)5 
mycotic 223 

arteriovenous, 222 
of aorta, roentgoa findings, 1106 
of extremities 224 
of renal artery. 126.3 
of splenie artery. 1174 
patliolope 223 
popliteal 32t 
sacculated. 23.1 
subclavian. 224 
thoracic. 223. 224 
traumatic. 233 
freaCtrsenf. ?/>/. 224 
\ atsolva. 223 
true, 223 

Aneurysmal liemalotna. 210 
Aiietirysfnorrbaphv, Matas 225 
Angina. ludwig <97 
pectons, aniy i nltnto in. 43t 

cervf<^ nnni'atlieetotny fur. 005 
paravertebral deobol Mijeeiions 
/or. 40r. 

mrgirtU treatioent 905 
fvmpMtheCItmy for. 4D0 
lll>^<>lde^toI1l» for, 00.5 
5'ineent I*# 

\nginnl Ijrpe ol tularemia. 73 
Nngtotiia 207 
eaveniiMW 207 
radium treatment, 790 
jn rewhofw. 207 
of fyioe. M5 
of kuittey. 1263 
of Lvry n*. M*"* 

I'f muscle. 19.1 
of neck. Tut) 
eavernoits 790 

of stomacii. 973 
tdenform, 207 
racemo**', 207 
ireatroMit, 2W9 
nreli ral 1391 


.Xngiosarconia of kidney, 1261 
perithehal, 1261 
tiigXilation of heart. 597 
.Aniline dyes m combatting infeeiimi, 


Animal I iic wounds, cliemothrrapv 
diagno><!i of tyila* 


for, 107 
inoculation 
rcmia 74 

Anisoconn following head injitne*. 336 
Ankle, anipiitation. 533 
anatomy, Cbl 

arlhntJs. mcjsion for drainage 455 
congenital deformities SO!? ^pe also 
f oiujenttitl 
dislocations, 730 
congviiital 4<?3 
fracturp-di'loeatloii* 736 727 
fractures Asl 

of tibia and fibula tnvoJwag, 6M 
Fplmting .562 
tuhereulosis of, 443 
Ankj !r>*i.s Imny, in tulwrculosl* of 
knee, oi>erati(in to e*tabli'li 442 
of teniporoniandibular joint cor- 
rection of defect. 1 IJl 
Aftnulus filinislit, 45» 
rupture. 46.3 
tnoioalies dental ealcifiesf 'at 
of bladder, IT^S 
of bone. 4a9 

of rcrvjcaJ region di ‘Hopmeotal 


of ei 


701 


rneciliten 


of fetus, roeftteen study I41S 
of foot, Sdv 

of gr/ifworroary tract 1221 
of kidney, rveiiigPti findii gs 1U4 
of bgaments, 161 
of mii'cles, 1H7 
of panrrea* US7 
of patella. 672 
of renal vcv*eU 1227 
of seBiiaa] icsicJes 12*16 
of skeletal etniriures 
findings, 1415 
of small intestine lOCfi 
of U-ie*. 122-) 
of thorax. 811 
of thymus. 303 
of thyroid gland 297 
of ureters, 1227 
of urethra. 122S 
of Hferns, congLftifaf f?57 
of vascular system JIIT 
of vulva atrophic, 1336 
bvtwrtrophic 1151 
Aflorchidism. 1279 
Anorectal aleicrc* 10S7 

in formation of fistula. KisS 
canal ICNl 

duwoM' m ufcrratirc coliti*. 1007 
line. lOM 
tuljcrculosis. 1090 
renrreal di*ease, lfe>'i 
Anorexia iri aniie appendicitis 1023 
iR rmrrwoinM of •lomach. 5173 
Aaosiiiia follnwing l.c»d injury, 31H 
tnovulvatory bies^ing. It/A 
Anntemia due to occIusku of j4». 
rental nrculalion in orref.ral ival- 
Mrs. 414 
Vnlhrat 62 

fungus Difeetions and lolareniji, 62 

treatment, C2 

aniianii rax ecfum iR 62 
reoarspbenamine in. 6.1 
eulfonaniides m. 63 

Anliantl.rat eeruw 62 
Anii(>a<‘tcnal aircnt*. 4't 
.\Btiroagtilant* m l'iromtio»l*, 240 
Antiseptics, apiJiraluio « f term. 32 

irr Irfccted ■*nnd. 4s 

In prr-pl yUils rd Irtanu*. .57 
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AntisepUM in treatment of tetanus, 
57 

«kin effectiveness 15, 16 
unnary, 1237, 1 >3J>. 1J41 
U'ed at operation.' 1423 
usefulness of limited. 49 
Antiserum gas gangrene, IIS 
Antitoxin tetanus, 5S, 109 

in treatment of rounds, 100 
propli> lactic dose, 109 
therapeutic, 58 

Antitularemio scrum, Lyovae, 77 
Antrototny. 764 
technic. 76-t 

Antrum, maxillary, opening, 7M See 
also Stnxtf maxiUrirji 
window, 760 

Antyllus operation for aneurism, 225 
Anuna calculous 14S2 
postoperatiic 1472, 1481 
postrenal, I4S1 
secretory, 1481 
Anus, 1084 

Axuueti as factor m functional aSec- 
lions of duodenum 9<sS 
Aorta aneurysm 212, 234 
rocnlgeo findings, 1406 
Ape hand, 369 370 
Apicoly<is eztrafascial, in pulmonary 
tuherculo'»is. fe86 

Aplastic kidney 1226 
Apophj-«ilis 4s8 
Appendectomy 1026 
inci'ions for. 1026 1027 
Appendices epiptoieae, diseases. 1002 
Appendicitis 1010 
acute, 1010 

absceM in 1035 
bacteriology, 1021 
clinical picture, 1023 
complications 1035 
differential diagnosis, 1033 
etiolot7, 1030 

gastrointestinal syraptoma, 1033 
gonorrheal «alpifigitis and, differ- 
eotiation, 1 103 

hemorrhage from peptic ulcer m, 
1013 

incidence, 1010 
leukoc>t<His in 1023 
localised tendemees and muscle 
spasm in 1022 
pam in. 1023 
paralytic ileus in, 1025 
patfiology. 1022 
pentoncal adhe^ons in, 1025 
pentonitis m 1025 
pulmonary embolism in 1020 
suhphrcDic abscess in 1035 
temperature and pulse rate in, 
1023 

thrombosis of portal vein in, 1026 
treatment, 1020 
Bacillus coll in, 23 
chronic 1030 
recurring 1030 
interval 1036 

intii°sasoeption and. differentiation, 
ia>4 

sulfonamide therapy in. 1029 
treatment, operations for. 1037, 
1038 

Appendicoslomy for acute obstruction 
of colon 1046 

for carnnoma of colon 107S 
Appendix ab»ce«, 945 102o, 1029 
carcinoid tumor <il. 395 
diseases roentgen findings, 1412 
infection 1019 
mnammation, 1021 1030 
paraganglioma 393 
possible positions. 1019, 1030, 1022 
remoial, in prc'ence of abscess, 
1029 

Arborescent Lpoma of tendon sheaths, i 
179 


Areola, eczema, S13 
Argentaffin tumor of gastrotntestmal 
tract. S’G 

Arm, amputatioii of, 523 
fractures 557 

of upper See Fracturu of Au- 

lymphedema 335 
Army, amputations technical aspects 
of, standardized by, 
ho'pitals, preoperatne nurd in. 151 
shock, ward in. 131 
Arrhenobtastoma of o\ary, 1319 
Arsenic keratose*. 141 
Arteries disea-ea, S15 
embolism 214 
ligation, 214 

occlusion va^ospiiOTi m, 219 
penplieral eiuboh<m, oi^iiston due 
to treatment, 221 
occlusive diseases. 215 
treatment, 219 
taso-pasm compbeatmg, 
219 

tests lor, 219 

spasm, 213 
suture 213 
thrombosis 237 
after operations, 246 
and embolism, differentiation, 
247 

wound*, 210 

Arteriomesenteric ileus, IWS 
acute, 992 

Artenorrhaphy. Carrel method. 213 
Art«no*ctero.si3. 217 
diabetic. 218 

occlusive peripheral lesions due to, 
217 

roentgen finding*. 1406 
with intermittent claudication 
thighs and without occlusion 
elderly persons, 318 
Artenoscteroiic gangrene, 218 
ulcers. 128 

Artertoveootts aoewy*m. history of 
head injury in. 337 
in skuU fracture. 327 
simple aneurysm and. dilferentia- 
(lOB 234 

fistula oongenital. 307 
dilatation of heart in, 213 
multiple vnneo'e veins aud. dif- 
ferentiation 228 
traumatic, 210, 211 
Arthritis, acute «oppuratiTe. 453 
aayiration q4 iQ<.ats,4M 
incision and drainage of Joints 
45o 

pcniciUm in. 455 
sulfonamides in. 455 
ankyio<uig 474 
atrophic 474 

and hypertrophic arthritis, dif- 
fmmtmtion 475 
peniciUm to, 479 
ssrinptomatology, 477 
Dutotosic insidious, 474 
chronic, 474 
atrophic type, 474 
foci of tnfectioo in. 478 
hypertrophic type, 474 
pathology. 476 
symptomatolo^, 477 
treatment, 478 
operative. 479 
deformans, 475 
degenerative 475 
destruens 474 
gonorrheal 456 
aspiration of jomt, 457 
complication of gonorrheal urc- 
thntis 456 
fever theraiqr in 457 
septicemia in, 457 
suUonanndes in, 457 


Arthritis hypertrophic, 474 
sciatica in. 390 
symptomatology, 477 
infectiou-v. 474 
meningococcal 453 
menopausal 475 
metastatic, 474 
monarticular. 475 
oeisserian 450 
non-ankjlo'ing, 475 
pneumococcal, 453 
po!j articular, 474 
proliferating, 474 
pyogenic, 453 
rheumatoid. 474 
sympathectomy for, 402 
semle. 475 
•optic, 453 
suppurative, 43 

chemotherapy m, 44 
treatment of. 43 

traumatic, after di-locaiions, 720 
typhoidol, 438 

Arthrodesis for deltoid muscle par- 
aly‘u 480 

for poliomyelitis deformitic'., 507 
m scolioats, 452 

Arthrogrypo'is multiples congemta, 
493 

Arthroplasty. 479 

Articular curtilage, lateral portion, in 
hypertrophic arthntis, 477 
facets of lower spine, 459 
fracture 458 

Artificial dentures, cancer of tongue 
and. 748 

m«miination, 1332 
limbs, fitting, 634 
pneumopontoneum, 1412 
pneumotlioras jn pulmonary tuber- 
culo*w, 874, 879 
respiration. 1437 
ID electric shock 93 

Arytenoidectomy, M)I 

Ascans lumbncoides, intestinal ob- 
struction due to. lots 

Aschheim-Zondek teat in diagnosis of 
pregnancy, 1335, 1415 
in differentiating myoma front 
pregnancy, 1309 
in tumors of testicle, 1295 

Vscite®. ebyloua, 2o7 
In chronic cardiac compression, 
895 

ovanan cy*t and, differentiation. 
1320 

necrosis in fracture of femoral neck, 
614 

of femoral and humeral beads fol- 
lowing di‘<locatlon», 720 
pentomtH, 938 
surgical technic, 1419 
nece'«ity for, 13 

Asphyxia, digital, in Raynaud’s dis- 
ease. SOS 390 
traumatic. MS 

Aspiration biop«y m diaaio^is of car- 
cinoma of breast, 823 
Haight method of uitrabronchial 
catheter, fe63 
of abdomen. 1436 
of bronchial eccretions m postop- 
erative atelecta'is, SOI 
of chest in acute empyema, diag- 
nostic, S54 
therapeutic, 855 
of hydrocele. 1436 
of joint, 1436 

m acute suppurative nrthntis, 
454 
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A^pirstion of pua from pcncardml 
cavity m dnEjiO'W of purulent 
pcncarditw. t-JO 
pneunioruft, 14M 
theory of iMiHloperaliie pulmonary 
con«phc8tiDn«, UV? 

Asthenia neuroeirculatorj’. 

Asthenic constitution, oiteoehonilro-is 

A^tlimatold whccic, SOI 
Aslrnsalectoiny (or (rnelurM of as- 
irajmlus, 005 

for poliomyelitis dcformitiC'' o07 
A<tr«Kalii«. di-locatiofi-'. Gas. "J? 

coniplieatinR tibioribulftr froc- 
tUTCs. f«T 
fractures COl. T13 
operative treatment 714 
frarturisdi-loeaiions, COS 
V'troejtoma 311 
cereljelUr 341 
cjslie 313 
cerehml. 343, 

infiUratine rapidly (trowinff, 343 
of temporal lolw U- 
Atelcctasis difTorentiateil from pfeural 
effusion, HTA 

in neirliorn rnentRen findinss, 1418 

lobular SGl,bO-l 

Tna«siw. hfli 

ol»tmcti\e. S61 

oflutiR vlls 

patebj. SR3 

jiostoiMratnc b6l, HS-4 
nnld IV evanescent, 14&4 
partial, Usi 
protirvinu slens, 
pulmonary, po«topcraine. 1470 
theory of poifoperativo pulawaary 
eotnplmtions, 14S3 
traumatic, UM 
Atbeba to male, 83S 
Atheroma. 133 
Atlieronifllnue cyst, 133 
Atbetosis 501 
Ihitnam operation for. £01 
Atony of bladder. 14&J 
Atresia anal, 10(3 
eongeniial, of intestine, 1013 
n\n, 7M 
of eertnx. 1347 
of (luodenutn, 1010 
ronjrcimal, PV» 
of small mccuine, 1009 
of tnspna. I3fV i 

Aitophw mhttU*-, 4.TA I 

articular cartihiitc changes m. 
478 

cnjwular changes in, 478 
epiphyseal l>one changes in 478 
rapidity of development in ma- 
nnen in jungle combat, 475 
lidney, 1220 
\ulvitii. 135.'} 

s cause of fracture, 


n suprasellar cysps. 


558 

rnu-'ciilar, 192 
Ischemic, GOI 
optic primary, 

34 S 
«udecK’p. on 

Auditory canal discomfort alter op- 
eration for tncujiJDal neuralgia, 
3S3 

nerve involvement in head injuries. 
320 

Auricle, epithelioma, “81 
Auricular hbrillation S')9 
Austin Moore pm* TmO 
Autocluc stenluation in, 1420 
Autoclaved supplie*, contamination 

/mill, 10 

AutoEonous bone erafte in fractures, 


715 


Autonomic nervoua aysteiM, 395 

regutatum of idooU pressure 
and. 402 

®'>^^of_ dinical method* of 

Auiolruife 

Atertin afievth^a Htl 
m intracranial operations 335 
in operations cm neefc, 791 
in treatment of fracture 584 
n-etjd. a4 basal onestlietic 584 
Avulsion of bed snth osteomyelitis of 
calcaneus. 1313 
Of scalp, 309. 740, 1392 
peripheral, in gliivKipharyngeal neu- 
ralRia, dS*! 

.tailla, cutaneous eland of 814 

Axillary abscess, deep. 285 
gland, intohement in tumors of 
breast, hll 

Ijuiuii ftodca m fptmd of carctooRis 
of brca>-t 823. S25. 026 
lymphadenitis, .>84 
tulierculous, 260 
pad io fracturiM of davicfe 543 
\ein. thrombosis. 237 
venous thtuml)o*is folloivmg mas- 
lectoioy. 23v 
Ayerta di-ease, 1144) 

AeochloraRiide eiitfauilaiDide m von- 
uleen, 232 


It aruMACit. 9Ct 

Haeilius, aerobic, infections due to 

aerogenes cap-ulatus 23 
anaerobic, infection* due to 25 
anthrans. 62 See al-o AtU/inr 
coll infections due to 2 (. 25 
of kidney, 1233 
diphtlienae infecuons 23 
dipbtlieroid infections, 23 
gram-negatne aerobic, 23 
anaerulHC, 26 
mfectmns. 23 
gram-po ilite aerobie. 22 
anaerobic. 25 
mallei, infections. 21 
omoosus capsulatu.*. 19 
infections 24 
proteu* infection* 31 
of kidney, 12 W 
pyocyaneu*. mfeeiions. 24 
of kidiHy. 12 JJ 
euVAAvi- wtcctwn^ "2^ 
tuberrula*i3. infections. 23 
typhoeus, infections. 23 

Dack, anatomical types, 444 
flat, 444 
hollon. 444. 443 
hump, 444 
lower, anatomy, 458 
injuries. 482 

lesion-s, three types of pain in. 
484 

painful ttUcciums 45S 
exsniiaalion in 466 
mobdity of spine in, 168 
treatment 472 
iiuinipulafive, 474 
sway, 444 

Bacteremia, treatment of, by sidfon- 
amides, 42 

Baeteris aerobie, mfections due to, 
10 17 

air-borne rn nperatiog room, 1420 
anaerobic Infertinns due to 17 
di*-eunnatuin asftun body, 30 
entrance into body, 2*1 
in wound* 102 
invasion of host 34 
penicillin re-i*tiui| 41 
ru*c(^tible to penmUin 42 

Bacterial ^•ynen^*tle gangrene, poet- 
opcrntiw, 121, 132 
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i Bactcriologie ba«is for selection of sul- 
fonamidi*, 41 

Bacteriolofiy, interest of surgeon in, iS 
of surgery, 13 

Cacterioplaige, double potenej rest. 
20 

in staphylococci infections, 20 
Bacierio*tasi* in conlradiotiuction to 
baetencidal action, 36 
naetenum coh 14, I'J 
tularense, 73 
tjpho««« 10 

infection of kidney 1233 
Baglev Jr CiiAntEB Bram Ab'ceis, 
329-333 

Hags, ileostomy lO&S 
Bailey, Orville T Cltler Col. 
Llliott and yoiuvoER, Liect 
Col ItoaERT Gastric Ulcer. 966- 
072 

Osier electric, for fracture.* 716 
Balance, elertrolvte, 1470 
water 1470 
Balaniti* 1215 
erosive 1246 
gangrenous 1246 

Bai rot R Donald C Tumors of 
StoniAch, D72 9 n3 

Balfour ona«tomo-i* in ov'eraiioa tor 
duodenal ulcer 10l>7 
Balkaci^frome m arm or Ug exercuie, 

m frsetured pelvis 629 
m injune* t>( che‘t wall 848 
Ballance 'igu, 1170 
Ballrx.er Howard C Infections 
ofNi'aJ 4e£Wory Mnu-p* "ilj-rei 
Ballnon-tipped duommil tubi 1010 
Balloctcment in diagno'is of titeft- 
mcocele, 421 

Datids, con«trlcling of fingers, cor- 
rection 13‘l7 
Banti pyndrtnne 1174 
Barbiturate* pce-operativQ u*e, 14SS 
Barrier, mtlammatury t > 

BAnniAOSA B S Tuniora of tba 
Bladder, l267-l27o 
Qarthobn absee*s of vidis 135-f 

3 *t of vulva, 1356 
vnd ISOO 
ciiremoma 1337 

Bartholinitu gonorrheal 1300 1301 
Basal cell epithelioma 11*1 140 
Basol-ettuamous ccU epitliclioma 139 
fJa.?a)j« of ectopic pngnanev. 1333 
BarakveUev.Vsehft \49 
Ba-ehah tinger, 733 
Ila.“edow s diseaw 2S3 See al*o Ex- 
opWAufmie jpiiftr 
Bviu* steribzation 1421 
Basophilic adenomas of pituitary 
gland. 316 

Ba.**et oporation for carcinoma of 
vulva, 1357 

Da*smi operation for inguinal hernia, 

:ih.s 

indication.* II SO 

Bath whirlpool for fractures, 710 
Battle ca--ualtv defimtl 147 
nioriaJity' rate 117 
Battle’s iaci*ion for apiieiidectotoy. 
1026 

Bayonet wounds, 7'12 
Beck, Gol. CuAroE S Surgery of the 
Heart and Pencurdiuni. S') 1-000 
Beck operation for coronary artery 
ili*ease, !'01 

triad* in comprc**iDn of heart, '*94 
Bed frame for fmclure ca^es 054 
improviaed C.34 

re-<t tfi treatment of throinljo-i* 23!> 
Bed-ores following “pinal cord injurie*, 
3o> -^eo also £fecu6irn« 

Beef-bone fracture plate* 715 
Belt for fumbo-acrai and eacroiliae 
eondition*, 471 
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Bence-Jones bodies 53^. ^0 
Benign crytlicmaloid epithelioma 140 | 
Bennett type ol metacarpal fracture 
61b 

Bergbrankl cit b71 
Berkow ecale for estimating extent of 
burns 79 
Bexoar 9ol 

ga trotom\ for 0S3 
Biceps cul iti rupture 1S2 
loi g 1 ead d location ISO 
rupture 162 

Dichloracetio acid treatment of cal 
lu-es and warts of foot 513 
Bier Iij pcremia m treatment of frae- 

Bigelow bgament.'\*shapcd 734 735 
■30 

method of reduction id dislocation 
of hip 34 73 » 716 
Bilateral chronic tenosynovitis l^S 
Bile constituents liver in metabolism 
11_0 

ducts anatomy 1110 
carcinona 114o 
congciutBl ob'jtructioo 1154 
disen-es 11'’0 
mflanin ation 1120 
operations 1149-1133 
‘tones m 1116 11.0 113" 1143 
stricture 1140 

carcinomatous 1147 
due to benign tumor of hibai7 
tract 114S 

to diQusc inCtarntaatton of 
bilisr) tract 114S 
following operation on extra* 
hepatio biliary tract 1147 
infiammatory 1140 
operationa for 1149'lla2 
operative n«k 115’ 
treatment medical 1149 
surgical 1140 
transplantation 1141 
tumora benign I14s 
stneture f(om lUS 
malignant 114o 

exeret on by L>er testa and atguli 
ennee 1119 

salts in tc«ts and significance 1119 
m blood sigmficance 1119 
m unne testa and sigsificaace 

1119 

Bilharxia haematobia 2o7 
Ddiary calculi pathogenesia 1131 
cirrhoMs 11-^ 
colic 11 ’3 1141 

following cholecystectomy 1139 
fistula 113" 
tract anatomv 1119 
diseases 1119 

liver pathology m 11'’0 
drainage 1140 
mfiammation 1122 
obstructive jaundice in occlusion 

1120 

pathology ll^O 
physiologj 1119 1120 
pressure-regulating meebamsm 
disturbances following chole- 
cystectomy 1140 
stricture due to bemgn tumor 

ms 

due to diffuse inflammation 
IMS 

of common duct following op- 
eration on extrahepatic 1147 
Biliousness ll'’3 
Bilirubin plysiology ll‘>0 
Billroth 1 operation 1007 

for caremoma of stomach 077 
for duodenal ulcer 100“ 
Biochemical status of local tissue 
fluids in healing of fractures 571 
Biological factors in wound healing 


Biop y in carcinonia of breast 623 
of eenix 13l4 
of tongue 7oO 
lyinphadenopathy 373 
Birth fractures 

roentgen findings 1415 
injuries 413 

cerebral bemonbage from 414 
of bone 6J9 
pal les 413 
cerelwal 413 
of brachial jilcxus 4tS 
rptnal 415 
Birthmark 790 

Biscabu J Dgwrr Lnu-iial Hennas 
1‘’Q6-1‘*15 

Bites and stings l07 
human 10^ 

infection due to 124 
Insect treatment 107 
Blackfan and Dand> pbeoolaulfo- 
phthaleintestinhydraceplalus 429 
Bladder absence 122s 
anatomy 1'’16 
anomaii^ I22S 
atony 146> 
calcidus l'’->0 
carcinoma exaimruition m. cy^to* 
seopic l‘’7l 
rectal l’7l 
fulguration in 1274 
y ray with 12"4 
hematuria in 1271 
incidence I ’"0 
lofUtcatmg I *68 
papillary l'*6b 1‘’09 12 0 
radium treatment 12~i 
roentgen theroi^ 1274 
treatment I2"2 
eord 409 I’lb 

distention of neurogenie ongin 
nTOpalheetomy for 409 
with overflow 146© 
diverticulum ly’b 

roentgen fiodiogs 141a 
treatment l*’aa 
double 122H 
eutropby 

foreign h^ies 1243 12a0 
hernia 1166 1'’I3 
Banner ulcer 12a2 
infections 1239 1340 See also 
Cysfitie 
■ojunes l‘’4ft 
leukoplakia 1240 
multUorular 12'’6 
nerve supply 1316 
papilloma I‘’(^ l'’C9 I**?© 
perforatioo of in war wounds 163 
radiun) burns I2a3 
residual unne causes 1'’40 
ruptured m fraeturea of pelns 
626 

stones 12 >0 
tubereolosis 1213 
tumors 1267 

gradng 1*^ 

muitipliaty 13"3 
therapv type facton tnSuenc- 
ing l'’"3 

renal symptoms 1371 
ulcers 1 48 12i>2 
inrmsted 1240 
wounds 1249 

and ureter wounds differentia 
tion 1249 

Bum 4 luiiT P Bnowv Coi. 
JaM£%BxBHErt andBTARs l.ox:i<< 
T Repair of Defects of the Face 
Hands and Feet 1382 1399 
Blair method in fracture of nasal 
bones 577 

suction box in raxor grafts 1370 
BtAi,ocx Ai.i ntFii Thymus \bnor 
malities 301 3(B 
Traumatie 9tMk 1464-146S 


Blast iDjunes concussion of lung fol 
lowing 6ol 
due to 149 

lung damage due to 149 
Bla^toniycete-. 8ee JJt tstomyeosis 
Blastomycelic dermatitis CJ 
Bla-tomjeosu CJ 
cutaneous type fl 
iodide therapy in 70 
of vulva 13o4 
sy-stenne 70 

Bleeding in carcinoma of rectum 1100 
Blindness following lieod injury 3l6 
Blister blood 130 

Block aaeiti esia 1446 See aL«o Serre 
block 

caudal MoO 

paravertebral sympathetic m cm 
bohsm 241 
Blood blister, 136 
cross typing 1429 
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of neck 790 
grouping M'S 
lake 130 

picture in differential diagnosis of 
lymphadenopathy 273 
pliLma for gastric hemorrhage Ooi 
OoS 9 j9 

for hypoprotcinemia 100 
poisoning 20 2i>9 
sulfanilamide m 20 
pressure m general ane>tl e^ia 1442 
incrca e in on closure of srtemw 
venous fistula 312 
reduction eUti tics mmniarued 
4a3 404 

regulation adrenal medulla and 
307 306 

autonormcnervema tyatcni and 
402 

ganglionectoiuy for 40>S 
refngerated 1431 
supply of thyroid gland 276 
to heart new operation to cv 
(ablish 903 

transfasiona 1427 1428 See also 
Tmmfuitona blood 
in infant* 1430 
la shock M67 

vessels abnormalities and dt«ea.e>- 
>07 

management at amputations 516 
penphera' innervation 396 
occlusive diseases 315 
amputatioiui in 216 
tumors 209 
wounds. 210 
Blue nevus 141 
sclera with brittle bones 4^2 
Bodily changes associated with shock 
in war wounds lol 
Body-heating tests for vasospasm of 
neurogenic origin 397 
Bohler apparatus for calcaneus frac- 
tures 097 

calcaneons rlamp 697 
walking irons 6S.5 
stirrup 691 692 
Boil 112 S?e al-o f iiruncfe 
recurrence of preventing 46 
BoUes splint 602 
Bomb bla*t wounds 149 
fragment injuries 149 
incendiary bums from 16o 
Done actinomycosis roentgen find 
mgs 140’ 

aneurysm malignant 5o4 
angioma 545 

atrophy fractures due to 558 
birth mjunes 699 
brittle and blue sclera, 482 
Brodie s abscess 536 
carcinoma meta«latie 53S 004 
roentgen findings 1403 
chloroma 640 550 



INDEX 


1405 


iw, cliondromA. boniKn, 5-U 
eSondronij'xoiiia 3»l 
cbomlros»rc<imft priniar>.5j0 
•■cfondafy, .'ijO 
ChnHian a diai(>ii*e o(. 
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pant Prll tumor. 5.34 MO 
Krafts 440. 372. 1374 

Butoc. nous, in fraptutcs, 715 
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ropntKi-n fintlinjr., 1401 
te-iotv, tolerwlium in, Ml 
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Uttuir, MO 

platr* in lraeturc<, 715 
n fcani ration and repair, 10 
rareoina rhondroMastie. 552 
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1 wnn M7, 549 

nf faiipial and nouropinie oropn, 
MO 

ostralytie. 553 
vlora<ine o«U>oi;onie. 55? 
Iroatntent at amputation, 510 
tubarruto'U. 435 
rt>en(p‘D Andmg^, 1402 
tumors, 510. 53s 
benipi (kcictal Bitea mToUod in, 
53'* 

rlaviOcBtion. 541 
nmltipte, 5.3S 

toentBpn Ondines 1402, 1403 
surTt\at rate*. 555 
son Itccklinghaiiscn disfO-sc, 53H, 
545 545 

xnnthoniato«is, .510 
ro<’n(R<?n finding, 1403 
llooljj -traps, wounds from, 150 
ilwt, pn.»fp, Unna. 231 
pas-acx. 221 

Bofboryemu* in careinoma of rolon, 
1075 

m inU^tinal obstruction, 1030 
m inctecoton 1039 
Dow legs m rirkcts 4S1 
llow-stnng efTect of linear sear at cl 
bow, Z inci-ion for, 13S0 
Ilowcl, Inscfsion 105.5 
large, cancer (table), llOl 
occiu'ion. 1030 
w^l. stricture. 1043 
IJoiron disease, 140 141 
BoYP, ItJLLiAM InOamination and 
Repair of Tissue 1-5 
Bo*san method ot dnllmg for internal 
fixation in fractures Ml 
Braces, bo<ly. spring l>ack, 440 

m compensation-derotation treat- 
ment 451 
lumbar bach. 473 
rpinai, in *poliosi«, 451 

in hilierculosu of spine, 438 
Brachial plcrus birth palsies, 416 
miuriee, 309 


Bruclual plexus parab-ss, 369 
surgical exploralwn, 415 
Brackett ftpi ration in intracsp<ular 
frartures of femur, 640 
Bradlurd frame in tuberoulosis of 
spine, tis 

m xertelM'al osteochondrosis 489 
Bradj tardia in diagnosis of injuries of 
liier. 1109 
Dram. ,11 1 

aJi-ce-s, 

and purulent meningiti*, diffw- 
cniiatiou 331 
la oJjIm Miedia, 760 
treatment. 332 

sulfa drugs in. 392 
birth mjunis, 413 
eompresHwn, 31b 
conctfcsion, 317 
contusion, 316 
edema. 314 317 
mjurtes, 31 1 

anatomical and phy<‘iolofpe o 
siderations 313 
ranipliratiuns, 3t^ 
rraniat nerve, 318 
dohvdratioii In 323 
in fracture of skull 312 
Increased intracranial pressure 
313 

treatment, 323 

patliologic citanges in ktoss. 314 
micTOaeopie, 3JC 
roentgenologic studies in. 321 
le'iueiae, late, 32b 
spinal fluid in. 321 
tytiiptoiTis 317 
treatment, 322 
lacerations. 315. 310 
'Bud tumor. <<2 
tumors, 333 

brain ab«ce*:s and, difTerenliation, 
T3l 

deep exposure of. 33H 
diagnosis. 334 

by eneeplialegraphy* 3-^ 

by spinal manometry, 335 
by ve&trieulograpliy 334 
operations. ane«thetia for. 3 15 
general p»mciple«. 33tt 
supportive measures during 
339 

toentgen findings, 1494 
symptoms. 333 
mental .334 
Branchial arelies, 7b6 
cfeftx, 769 

Branchioccnic earcinoma, 709 
■sta. "sfi 74* 
treatment. ihS 
Brasdor (^ration for aneurysin, 

Drauer operatioa for cordiae «dhe- 
"ion«, b‘>7 
Breast, 810 
aberrant 811 
al/*eeBs. 814 
abscncs. blO 
accc«K»iy, 810 
ActiRomyoosis. m mole, 839 
adinoma true, SIO 
AniputstJon, for earemoma 830 
anatomical vanatioiu, 810 
m male 838 
anatomy. blO 
caking 813 

carcinoma 821 See also Coreino/nn 
of hreasf 
chancre, 837 
cystadenoroa 839 
cystic ditea.-«, 814 
disturbances of circulatiOQ and in- 
aenatum, 812 
ccrema. 813 

elevation, m rarcinoma 824 
embryology, MO 


Breast fat necrosLs, iraumatic, 835 
fibroadenoma, 815. hi", bib 
intracanaliculsr 819 
pericanalicular. 819 
functional alwrrations, Sl2 
variations, KU 
funnel 842 
gangrene, bl3 
gumma 837, 839 
hemorrhage into S12 
hypertrophy virginal $12 
infecfions blO bl3 
in male, 83s 
inflsiamalMn S13 
in male, b3S 
ifljuws, &10 
intertngo 813 
lipoma 810 

lymphedema m esremotna 825 
male anomalies h3b 
di-eoses, 838 
enlarged b-ts 

'multiple stalk tumor 819 
nccro-i- M3 
neuralgia 813 
neiirofiliroma hTj 
palpation hlo SIT 
papilloma intraductal bl‘) 
satwnia 830 
in male 839 
saucer 815 

single stalk tumor 819 
syjJjilis 837 
in male 839 
tuberculosis 83G 
m male 839 
tumors. 81P. 
berugj), bJ7 839 
encapsulated 8i7 
malignant b2t 839 
in male 839 

Brenner tumors of otarv 1319 
Brittle lioiies and blue sclera 482 
Broad ligament cy-t 1 131 
Brondlxint i sign 8)7 
BroJers c!as*i5coiion of larcinoma of 
rectum. 1090 1102 
Breolie abscess 535 54i 
Dronchi(us). closed signs 873 
disea.«cs. 802 
foreign bodiea in 803 
infeetioas, b02 
Injuries to 802 
occlusion 862 
Bronchial adenomas 674 
Uronchlectasl^ 802, 807 
(ironchial pneuniooia percursor of, 
bCR 

hronchiolar, 867 
Central 86.3 
pneumothorax in 870 
roentgen findings 1403 
*icea, 858 

thoracoplasty in, 870 
Bronchopneumonia roentgen findings, 
1407 

Bronchoscope, tcchnicof introduction, 
805 

Bronclioscopic aspiratiori of bronchial 
secretions, 870 

Bronchoscopy. 802, 803, 804 
anesthesia in, b04 
m abscess of lung 867 
in atelectasis 803 
m bronchiectasis 869 
m carcinoma of lung 873 
instruments reciuired &3-i 
training 8{V4 

Brookes. TifEciooRB P Disfocatwri 
of ®pine, 723-726 

Brooks method m carotid aocurysm, 
220 

Bnows Cou James BARntriT, BtAiR 
ViLRAT P, and Btars, J.olw T 
Repair of Defects ot the Face, 
Handsand Feet. 1382, 1390 
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Brown test for arteriovenous fistula, 
20& 

Bron ne method in treatment of club- 
foot 400 
Brucello-is 0-15 

Bri N«ciin lo, AtEVANDER TuiHors of 
the Brea't, 816-828 
Brvuih burns of scalp, 309 
Bryant traction m fractures of femoral 
shaft in children, 670 
contraindication C"l 
tnanule in fracture of femoral neck, 

ca7 

Bubo, chancroidal 265 
climatic 269 
inguinal 266 

Duck extension for hip 435 
in Perthes disease 4S3 
Bucket-handle fracture of semilunar 
cartilage, 495, 496 
tear 490 

Buerger s di>ea^ 215 Sec also 
7Arom5oan{7ti(M oblittrani 
exernses, 220 

Buie operation for pilonidal sinus 926 
Bulbourethral glimda, 1217 
Bullet wounds, 150 See »iI<ot fTounds, 
ITor 

machine gun loO 
of pancreas, 1159 
of •‘lomach. 057. 93Q 

fluoroscopic determination of 
course of bullet, 060 
of thorax, treatment 847 
Bumper fracture*. 149 
of tibia 713 

Bunion 20-1 510 See al-o Bursitis 
Busneix Smuso Injuries of 
Tendons, 17f>-lSC 

Bceford. Ctrl* H Clironie Pros- 
tatitis and Seminal V e*ieulitis, 1275- 
1277 

Bum*, 78 
aeid 88 
aeidosi* in 80 
adrenal defieteocy m, 81 
alarm reaction in, 81 
alki^ 88 

Berkow scale for estimating extent 
of, 79 

blood plasma ifl, 1467 
brush, of scalp 309 
carbolic acid S8 
chemical, 88 
chemotherapy m &3 
cla°'ificatiou 7** 
cutaneous, 78 
death from caa^es SO 
d^bndement in S3 
electric, contact. 91 
flash or arc, 91 
treatment 93 

elimination of abnormal protein in, 
SI 

first degree 78 
Bash. 149 

fluid depletion in treatment, 80 
full thickness 79 
gentian violet treatment 81 
gcaftinE in S2 
graTnicidin in, 85 

granulating surface* treatment. 83 
m warfare due to gasoline IGo 
mcidenee of, 16o 
penipiUm m 165 
result of tank battles, 165 
treatment of 105 
inccndiaTV bomb 150 
increased blood flow m, 79 
capillary jjcnncability, 79 
infection in 80 
infra-red 96 
Iewi«ite 90 
local changes m SO 

u*c of sulfonamides in 53 
magnearum. 89 


Bums, mania m treatment, S3 
mustard gas treatment, 89 
nutritional deficit in, 83 
of face and neck, repair of defects, 
13S9 

of hand repair of defects, 1393 
of scalp, 741 
pathology . general 79 
local. 80 
phosphorus, 89 
plasma in treatment, 84 
protein defirieney in, 86 
pyrui ic acid dressing m 83 
radium, 96 

scar formation due to mfeetton in, 
>3 

•econd degree. 78 
infection in S3 
shock ID, 80 1463 
pnmary, S3 
secondary. S3 
treatment S4, 1467 
•odium chloride depletion in, treat- 
ment 84 

tannic acid treatment. SI 
thermal. 7S 

chemotherapeutic agents in, 79 
third degree. 7‘l 
toxemia in, 81 
treatment SI 
trentmenl, definitive, 81 
fir>t-aid 81 
full thickness, 82 
general, 81 
local 82 
ointments in. 82 
penicillin in. 85 
primary surface. 81 
sulfonamidea in. 53 54, 85 
triple dyes in, 81 
ulcer in nounds cau«ed by, 1374 
ultravioiet 96 
vs.<omotor coUap*« in. 83 
vitamias in diet in, 86 
«ar. 151. ICo 
gas 89 
X ny, 96 

carcinomatous ehaoges in, 1397 
of band. 1396 
Bur«ae, 197 

calcified masses in. 197 
cysts, 197 

diseases and mtunes, 197 
hygroma. 202 
infected 197. 195 
inflammation. 197, 202 
loose bodies m. 197, 203 
of elbow, 202 
of foot 201 
of heel 203 
of hip 202 
of knee 203 
of eboulder, 199 
Bur"itis, 197 

acute subdritoid, needling method 
in treatment 300 
Euppurative arthritis, and, differ- 
entiation, 431 
chrome. 201 
foot. 206 
gouty. 195 
liioiiectineal 202 
infectious. 108 
penicilbn in, 195 
•uifonanudes m IflS 
infrapatellar, 293 
isehiogluteal 202 
multiple, 19b 
olecranon. 303 
patellar 203 
popliteal 2(n 
prepatellar 203 
radiohumerai 303 
retrocalcan^ 206 
septic, 198 
subacromial 199 


Bursitis, subdeltoid. 109 
subtcndiQous, 202 
suprapatellar. 203 
syphilitic 204 
tendo achiUis, 205 
traumatic, 108 
trochanteric. 202 
tuberculoMs, 195 

bilateral subaeroaual, 201 
Button-holing. 719 
Btass, Lons T ; Blair, Vilwat P , 
and Brown. Col James Barrett 
R epair of Defects of the Face, 
Hands, and Feet, 1352—1399 

Caf£ AU-LAIT patclies in neurofibro- 
matosis 372 

Cahill. James A, Jh (Revised by 
Cattell, Ricuaro B ) Anomalies, 
Injuries and Foreign Bodies of 
Colon. Diverticulitis. Fistula, and 
Ulcerative Colitis J059-I0ijs 
Caking of breast. 813 
Calcaneus, fracture, G95 
Bohler apparatus, 097 
Kvrsehner vnre traction lo, 697 
opcratiAc treatment, 697 
subastragalar fusion in, OOn 
osteochondrosis, 485 
osteomjelitis avulsion of heel mtb, 
repair. V39S 
spurs, 511 

tendon transplantation for, in polio- 
TS}*clitis, 506 

Calcification of utenne myoma 1308 
pleural roentgen findings, 1408 
Cunfied dental anomalies, 784 
Calcium deposition in bealiog tissues 
567 

giuconate in palbative treatment of 
mctasta.ses m enreinonin of 
breast. 825 

with roentgen therapy in tnetaa* 
tatie carciRomai 55S 
injection m non-union of fractures, 
572 

lactate in parathyroid insufficiency, 
291 

local eource of. in healing of frao- 
Lures. 571 

metabolism, parathyroids in, 209 
Calculous anuns US3 
Calculus of bladder, 1250 
of kidney, I2a5 

non-operaiive treatment, 1237 
of ureter 1253 
pancreatic, 1162 
pro tatic 1279 

benign hj pertrophy and differ- 
entiation 1 Jn3 

renal appendicitis and differentia- 
tion 1&23 

dL-isolution, by chemical pieaii-s 
12i7 

operatn’o treatment, 123^ 
Ealivary, 77S 
roentgen findings, 1404 
ureteral appendicitis and differen- 
tiation, 1023 
diagno'-is, 1223 
operative treatment, 125S 
vesical 12o0 

Caldwell I uc operation for ehromc 
maxillary sinusitis 760 
Calibrated grafts, 13'K) , 

Caliper spbnt in fractures of femoral 
neck 645 

Calix. constricted, resection 1258 
Callander amputation at knee, ---• 
525 

Callus. 11 

formation in fractures 565 SG< 
iniasion of 1^ osteoblasts, II 
of foot, 513 , 

CaJtagirone knife for calibrated grafts, 
1390 
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Calv6’s disease, 4S7 
CJ-Upbeli., Vi ILU3 C. (Rcvi'cd by J 
S Speed) Dislorations — 

Geoerol CoasidtratJon*. 719- 
720 

Didnestion oS Slioulder, 721- 
723 

Canal of Nuek, cysts, 13>7 
Cancer See also Carcinoma 
age, 975, 1072 
en cuirasse, 825, S3l 
nf largo bowel (table), 1101 
of lip 744 

of rectum and rectosigmoid (table), 
1103 

of lliroat 768 
radiosenutmty, 831 

of ti'Sues eurroundmg 831 
Cancerous lympliadeniti-*, 2(><5 
lynipliangitis 261 

Cannon on autononitc nervous sys- 
tem, 395 

Capfllarie». lymph, 251, 253 
Capillary liwnangioma, 209 
tierm, 700 

Capitalum, frncturea, Oil 
Capitellum fracture-), 590 600 
Capsularii m ectopic pregnancy, 1333 
fal'c, 1333 

Capsule, fibroelastie of thyroid, 274 
surgical, of thyroid, 274 
true, of thyroid. 374 
Caput sucocdaneum 739 
Carbolic acid burat, 8S 
Luter's use of, 40 

Carbon diowde enow application for 
vascular nefl, 700 
Carbuncle, 113 
in diabetes, 1463 
tnanagemeot, 1463 
tnciaiont for, 114, 1378 
malifRiant. 62 
of kidney 1232 
of scalp, 710 
renal, 1235 
treatoent. 114 
cnaMrvalivc tncthods in, 114 
mth pilonidal emus, 027 
Caranoid tumors, 303 
of appendix, 395 
of inte-tmc 395 
small 1018 

Carcinoma anapfastic epidermoid 74S 
branchiogetiic 799 
cryptOKenie, 799 
en cuirosse, 142, 825, b31 


Bite-, 5-10 

of adrenal cortex 307 
of ampulla of Vatcr, 1145 
of llarthofin’s gland, 1317 
of bile ducts. 1145 
of bladder fulguration, J274 
i-ray witli. 1274 
incidence. 1270 
infiltrating 1268 
MPilJary, 12C8 
ratlium treatment, 1274 
roeiitgi ti tlierapv, 1274 
treatment 1272 
of horie, TTietustatie, 554. 5S5 
roentgen fimlings, 1403 
of bri’oal. 821 
bilateral, 825 
biop'^y m K30 

aspiration in dtasao^u of 825 
castration in treatment. S2S 
chrome cv^tio mastitis and, dif* 
ferentinlton. 816 

clo-urc of wound in operation for, 


Carcinoma of breast, fasciat rejection 
in, is2a 

Halstcd incision in operation, for, 
&2e 

m mate. S30 

in pregnancy and lactation, S25 
inmtration in, S22 
infianunatory, £25 
inverted or retracted nipple in 
824 

irradiation in. 831 
nf tnaries in. 635 
lump in. 821 
lyinpheuema m, $24 
meta-stasea first, to axillary 
lymph nodes $23 
from mediastinal lymphatics 
into thoracic duct ana jugu- 
lar and ‘(ubclavian veins, 823 
psUmtive treatment 828 

cntciuin gluconate in 828 
operation for steps, 826 
orange peel appearance in 834 
$40 

palpation of I>rea9t in, $17 
pathology. $22 

pig-skm appearance in $24. 840 
preoperatite roentgenographic 
examination of ehe-t m, 827 
radical mn«tectOfny for 826 
radiotherapy. 831 1417 
m inoperable cases. 833 
in metasta^es 831 
m operable cases 834 
preoperative, 834 
technic. K<3 
redaction signs $24 
skm incisions. $26 827 
tpeeial clinical forms. $25 
surgical treatment, $26 
eraptoms. 824 


vasc^ar and lymphatic chaness, 
823 

with bone iDvolcement. 554 
of cervix uteri. 1313 
biop-y m UM 
irradiation in. 1314 
treatment H 14 
uterine bfeeding in, 1314 
of chest wall Mo 
of cotoo 1072 
appcnihco-tnmy for. 107 $ 
ceeo«tomy for, 1077 107 $ 
choice of operation 1077 
eolo-fonjy for 1077 
deeoriipre<sion iwatnics 107 B 
diagnosis 1076 

diverticulitis and differentiation 
106.3 

etiology, 1073 

extenonzation operation, 10 S 2 
iJeocoiolomv. ItanLin clamp 
niethod, 1080 
ifeoHtomy for. 1079 
inte^tiDad ob-trnction in 1030 
In older per«oB« lOl I 
metMtO-Ms 1074 1076 
toobiluation and re-^-rtion, 10811 
obstructive rejection 1078 
opersbihty and nrognoHs 1076 
operalneproriifurc"), 1078 
pathology, 1073 
polyp.s as prenirsor. 1073 
rwtction, obitructhe, 10 S 3 
Of left hicfc 10^0 
Of ngiit side, I 0 * 4 > 
roentgenolaocexajnioattPR. 1076 , 
1412 

symptoms 1074 
kft half. 1075 
right h^f 1075 
treatment. 1076 
of corpus ttten, 1415 
of dermal appendages, 139 


Carcinoma of duodenum, roentgen 
findings 1411 

of e-ophagus, 918, 919 920 
roentgen findings. I4CW 
of faUe cords 8t)(> 
of gallbladder, 11 13 
cholelithiasis in dovelonracnt 
1143 

j gallstone'! and relation 1144 

I jaundice in. 1144 

' pathology, 1143 

I of islands of lAngcrhaas, 40-1 
of jaws, 781 
1 of kidney 1202 

of larjTix. 80S 

I differential djagaos!' 800 

extrinsic K)0 
intralaiyngCA) 805 
irradiation in $07 
larynigeetoroy for $07 
laiynigofissurt for, $07 
of Lp 744 

ccmcal metastases, nianagement, 
744 747 

operatiio frtatment 744 
plastic repair afu r 748 
prognows and end results 747 
radiation therapv 717 
of liver primary J1J7 
secondary, lllh 
of lung, roetortntie 871 
oat cell $71 $72 
primary $71) 

metastBsis and routes of direct 
extension $71 
equamous cell $71 
UsdifTcriiitiated type* 87l 
of niediastinuib 914 
of mitede, 194 
of nasal possai^, 774 
sinusc% 771 
of oasopbaryTi* 77 ; 
of ovary ey«tic Ul$ 
of panrreos. 1145 1194 
of papilla of \ &ter 997 
of parotid gland 779 
of portio iagmali< 1313 
of prostate, 12$$ 
benign hypertrophy and, differ- 
entiation li'V) 
relationship 1282 
of rectosigmoid 1 191 
of rectum and anil cnnol 109$ 

colostomy and ponncal ex* 
cixon (or. licit. 110.5 
diagno.-i<, 1 101 
etiology, liyis 
Miles bperalinn lltM 
morUhty and recurrence, 
1100 

opirabihty and prognosis, 
lUil 

oi>Gr,iti\c procedures 1161 
patfiology. 109$ 

Rankin alidoimnopermcal 
resections in 1195 
symptonis I UK) 
treaunent 1101 
choice of onerutmn in, 1102 
radium and rocritgrii ray's in. 1 103 
of renal pels h and un ter, papillary, 
1202 

of sigmoid flexure, 1101 
annular, 1070 
of skin 141 
of small intestine 1017 

roentgen finding*, 141] 
of stomach, 971 

dtrclnping on ea.*trje ulcer. 07J 
diagnosis, 07R 

fariors es*tiilial in. 075 
roentg' iiologj and pTsSiroscopj 
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Cnrcinotna of stomach, indications for 
treatment, 970 
metaatasis in, 076 
pain food-case ’ seiiuenee in, 9T4 
palliative treatment, 9b0 
potiTMid 974 
rectal examination in. 977 
roentgen findings, 976, 1410 

scirt^iyas, 

surgical treatment, 97^ 
symptoms. 974 

syphilis of stomach and differen i 
nation 9S5 

of testis 1205 I 

of thymus 915 
of thyroid gland 296 
of tongue 748 

base 749 l 

biopsy in 750 I 

cervical metantases, 749 | 

treatment 752 
differential diagnosis, 749 
etiology 748 

partial glosseetomy for "53^ 
prognosis and end re^sults, 752 i 
radiation therapy, 750, 7ol I 

treatment, 750 
of tonsil 7CS 
of uterus, 1313 
of body of, 13l5 
of vagina I3o0 
of ventricle of Morgagni, 806 
of vocal cords, 803 
of vulva 1353 1357 
postcTicoid, b05 
subglottic, 800 

Carcinomatous changes in dermoid 
eysU 135 

m sebaeoous cy*t8 134 
Ismiphadenitis 268 
obstruction of eotonioa and hepatic 
duets, 1147 
pleurisy. 800 

Cardiac, fee al-o //mrt 

aneurjrsms, roentgen findings, 1406 
compression triads, b05 
tamponade, 861 

Cardioly«i3, 897 . 

Cardiorrhaphy in penetrating wounds 
of heart 

Cardiospasm, 031 
roentgen findmgs, 1409 

Cardiovascular symptoms m pros- 
tatic hjTertrophy, 1383 

Canes sicca 435 

Carotid aneurjsm, 224 
artencs. ligation, 214 
body paraganglioma, 393 
tumors 393 
malignant 394 
treatment, 394 
sheath mfections 796 
«mu3 syndrome, 402 

Carpal bones dislocations 731 
fracture-dislocations 613 
fractures 611 
treatment 613 
operatne, 614 
tuberculosis, 443 

fractures in military service, pro- 
portion, 611 

Carpopedal spasm following thyroid- 
ectomy, 290 

Carrel method of aTlenorrhaphy 
213 

Carrel Dahin treatment after open 
amputation 520 
of wounds. 40 

Carlilage co«tal, fractures 581 
cnroid fractures. 577, 578 
grafts, 1373 

for growing children 1373 
semilunar, injuries 494 
treatment 497 
thyroid, fracture* 577, 578 
transplantation, 1373 


Cartilaginous exostoses, 543 
multiple 484 
Cattincle imXaUe. 136L 
urethral 1361 
Cascade stomach 1410 
Ct*c James T Diagno-tic and 
Therapeutic Roentgenology in Sur- 
gery, 1400-1418 : 

curved, it» VatA1a^ a-raya, ' 
C34 C36 

Cost, Gateazzi, in scoliosis, 452 
Rl^r, m scoliosis, 452 
Castration, 132:i 
Casualties, battle, defined, 147 
mortabty rale. 147, 148 
rcomring control of contmiung 
hemorrhage. 146 
immediate care. 146 
war, 146 

Cataract traumatic. 743 
Caterpillar sljn fiap. 1369 
Catheter urethritis. 12s4 
Catheterization, infections due to, 
29 

postoperative. 1483 
test of renal function, 1222 | 

ureteral. 1236. 1239 
Cattell Ricoabo B Anotnabe* 
Injuries and horeign Uodie* of 
Colon Diverticulitis n*tula and , 
Ulcerative C^btis. 105‘1-1068 I 
Cauda equma. tumors, 357. 358 I 
I Caudal analge«ia continuous, 1450 
I ane«the*ia, 1450 

' block. 1450 I 

Cauliflower ear, 761 I 

Causalgta tn peripheral nerve injury, I 


Cave, IlEsar IV Umbilical and 
Ventral Jlemia 1209-1202 
Catemous aDoania, 207 
of neck. 71)0 
hemangioma, 209 
lymphaapoma. 26T 
of neck 700 

Cavitation in pulmonary tuberculcbis, 
877 

Canties serous. 253 
synovial, 252 

Ceco*tomy for acute obstruction of 
colon 1016 

for carcinoma of colon 1078 
Gibson, 1078 
4\itzel, 107 j» 

Cecum volvulus. 1052 
Cells, Dorothy Reed. 270 
Gsueber. 1177 
lymphocytoid, 392 
mononuclear. 4 
Paget, 829 
plasma, 3 
CoUulrtis 4 

acute «uppur8tive, of stomacb, 952 
anaerobic, 153 
diffuse of scalp 310 
orbital from smnvitia. 753 
ftteptoeoccus, 120 I 

sulfonamides ip 4$ ' 

Central grav <yi)drome in spinal cord 
tumors. 3C0 
CephalhcmatoiDs 739 
Cerebellar astrocytoma 341 
approach, 343 
tumor, approach for, 337 
Cerebellopontine an^ tumor* tri- 
geminal neuralgia and. differentia- 
tion, 379 

Cerebral tsrth pal les, 414 
circulation, restonng, in electric 
shock, 93 


Cerebral congestion due to alcoholic 
intoxication complicating brain 
injury, 324 
contusion, 314 

K 'ture in 31S 
ftdache in. 318 
cystic astrocytoma. 343 
edema 414 

fat wnhohsm and intracrsmiB^ hem- 
orrhage, differentiation, 249 
hemorrhage from birth injury 414 
metastascs in cancer of lung, 874 
palsies, lumbar puncture m diag 


sjmptoms in mtracapsular frac- 
tures of femur, 6-13 
Cerebrospinal fluid, circulation within 
brant 313 

in pathogenesis of “pinal bifida 
and cranium bifidum, 417 
rcDiotal of. m head injuries. 323 
«3 •tern general plan, 428 
rliinorrliea, 327 

Cerumen, inspissated, removal 763 
Cervical ab«ec«s, 264 
adenopathy in lingual eanccr. 750 
body crush fractures, 623 
C3'<ta, midline or lateral, 786 
^ulas, ntidliDc or totcral, 786 
fracture-dii«Ioeation, 623 
lymph gland* enlarged, from ton- 
sillar infection, 769 
lymphadenitis, 267 
tuSerculoiis, 267 
inci*ion in, 269 
roentgen therapy, 209 
metastases m cancer of bp, manage- 
ment, 747 
of tongue 749 
naiiaBcment, 762 
po?>-ps, 1312. 1347 
reoon, developmepia! anomahes, 
786 

rib, 410 

anterior approach and dm*ion of 
scatcDus anticua muscle, tech- 
nic. 412 

or posterior tippronth m 
rejecting, 411 

surgical coDMdcrations 411 
“yndrome 410 
•pine, di«locatioai, 723 
fracture^i-locationS 633 
fractures, 623 
stump, carcinoma in, 1311 
Cervicitis, 1342 
gonorrheal. 1300 
puerperal 1305, 1306 
Cervicothorscie ganglionectomy for 
I Raj-naud s disease, 400-401 
I Cemi uten, actmomyco-n*, 1347 
j atresia, 1347 

I benign le'lons 1342 

I carcinoma, 1313 

biopsy in. 1314 
I Irradiation in 1314 

I treatment, lil-i 

' uterine bleeding in, 1314 

cautcnzstxon, 1345 
condyloma arumtoalum, 1347 
e\st9. 1343 
I dilatation, 1348 

double. 1350 
erosion, 1343 
gumma. 1346 
inflammation, 1342 
polyps 1312 1317 
stenosis, 1347 
stricture 1347 
syphilis 1346 
tuberculosis 1317 
Chancre of breast, 837 
of nipple, 1^4 
of vulva, 1353 
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Cbancff*. ?e>ft. anaJ. JOSD 
ChanetoMl, anal lOS^J 
o! %iihn. 13.53 
Chancroidal Viubo, 265 
CnA\DLEn FnFifovT A.* TuJwrcu- 
lonia of HonM and Joint< 435-4-13 
Pharcotiointi. roontgen findinfia. 1402 
Chataicnc t>i«? of skm, 130 
Check, f^tula. reuair, laft'i 

Chciloplait> m caneor of 74T 

Chemtcal^, due to, i«3 

Chemotherapeutic agtnt*. adjuneU 
ta,4'- 

and ph8gocjto»i'‘, 37 

jji ebrtwue iwteony 17 

in infections, eumrearued 40. 41 
m pcnfonitis, 44 
m presenting aound infceimns 
SO 

in tiviue de*»trucliori 30 
practical u-e of. 41 
prophslaxi'i 50 

woiina nianaeerrteot «>nelu*ion« 
reparding, W 

Chemotlierapy and eiirprai treal- 
nioat in trar nound^, 157 
1«.>M of. 34 
in bums. 53 

la peltic infection-'. 1300 
In eurmeid infectioDa. 32 
significance of term, 42 
spocial probleiin id, 4b 
(rtanglc of, 34 
Cl\e«t, anoinahea, &11 

ffcroUseffu-'toiiiRlo tapping ''>r, ^2 
ssall. alxce-'-' panjtn'ne of ekin foU 
hvtiiir «}niBaee. 121 
sctinomyeo'iB. M4 
laSafflBiaiiona. 
lipoma, bU 
lymphangioma &44 
ngid. ssvth pulmoDary eraphj* 
aema. MO 
sarcoma M5 
tuboreulo.!*, M3 
treatment, M4 
tuberculous abscesses, M3 
tumors, tiemgji, M4 
malignant, M4 
Hounds, MO 
rlcwed Ml 
estratlioracic. Ml 
hernia of lung in, 844 
intrathoracic. Mi 
non-pctietrating, M7 
open, 8.')0 

ponetratinK M8, 850 
sucking, 847, M9 
war wound-*, 171, 847 
Cheync-Stokea re-ipiration m head m- 
juriea 314 
Chilblam-f, 87 

Children fractures of femur in, 667 
gonorrhea in. 1301, 1303 
CliiU® m jugular thrombo'-is, 796 
in mastoiditis, 764 
Chloroform *ne«lhc«ia, 1444 
m neck -wounds. 704 
ClJoroma. 272 550 
Chocolate f-j sts 1339 
of ovary 1316 

Choked di-.k folIomnR head injury, 3 ts 
in brain tumor, 33-1 
m liydroeephalui, 428 
in euprasellar cysts, 318 
Cholangiogrophv. 1413 
Cholangjti'. 1047. 1120. 1141 
Cholecystectomy, 1130 
coho foliowuig, 1141 

novoimin tnjertion for 1141 

T tulie drainage. 1137, 1138, 
1140 

for acute choleej-stitis, indications, 

I13J . 

for chronic clM)lecy*i>t*-s, indications, 
1125 


Cbolefj-»tjt», 111® 
acute. 1121 

anpendiCitts and differeRtiatian, 
1D21 

iusoctated with bdury cirrlio»i5 
and jaundice, 1124 
biliary cq1m> <B 2139 
catarrhal 1122 

elioJecr«tectoniy for, ittdifMlon*, 
1130, 1133 

dioleey«to«tOmj for. indicattoas 
1130. 1132 

ezternid duodenal fistula com* 
plirating. 1124 
tatn/atwan 2i2J 
hepatitis eompbeattng, 1122 
Jaundice eouiplrcsting 1129 
hon-^b-<lructiTe 1122 
ol>«truct»e, 1123 , 

paDcreatiti-i complicating. 1122 ' 

siippuratiie, 1122 , 

toxic or ehetnicsl 1121 I 

typhoids] 2121 j 

Bacterium toll id. 23 | 

chronic, 212* 
mfeettoiii 1125 
mcfabolic. 1125. 1128 
witliAUt obvioiH gallbladder path 
ologj', 1122 

ID camnoma of C'dbdaddcr 1143 
CljoleO‘»toduo<le»o<toniy for sf ncture 
of common bile duct. 11 >0 
Cboteo’^togastrostoniy, 1130 1)33 
IU8 

for paocreatic earrtnoma. 1105 
Cliolecystftgraphy. 1139 1413 
ChoJecj’»toje;a/M»l07ny,aaf>coJic, JJCfi 
Cholec>'«to«toniy. technic 1122 
ChoIetiorhoduoaenoBloniy. J146. JHO 
Choledocholithias-'u 1130 
Cboledocho'toniy 1)37 
m development of earnnotna of ga\l« 
hUdder, 1143 

Cholentm in malignant tumors of bile 
ducts 1145 
Cholesteatoma. 765 
ChondroMastic aarcoma of bone 553 
Chondrod***pla!>ia. hereditary deform- 
ing 6-12. 543, .5*>l 
Chondroma, henign. 643 
of larynx, ROs 
of nirauL-niDum. 021 
of rib, 844 
of skin 133 
site* 539 

Chnndromyxoma. 543 
of mediastinuni. 012 

Chondroniyxosarcoma of mediv-ti- 
num, 012 

Chondrosarcoma, primary, 550 
eerondary, 550 

Chopart amputation of fool 524 
Chordoma of no^, 772 
Chorciotomy for rebcf of intractable 
pain 433. 433 
bilateraf 433 
unilateral, 433 
Ciionoma of tWis. 1275 
of utertB. 1351 
ofragina 135) 

Chorioneptihelionia. 13IS 
of vagina 1351 
of vulva 1358 

Choroidectoniyftwbydrocephalus 430 
Christian disease and eyphdis of bone 
diO'erentjalion. 549 
Cwing aarroma and dioercntia- 
tion, 549 
of bone, 53S 
sj-ndrome 540 

Chfistophx" I^EPeatcic Devetop- 
menfal Anomalies of the Cer- 
vic^ Region. 7oG-79l 
I>vipela8. 110*117 
Ganglion. ISO 
Babies. CAMII 


Chromaflftn tumors soi 

of adrenal medulla, 30S 
Chromo|^bohe^^detionia of pituitary 

symptoms, .347 
treatroent, 247 
Chromo--copy, ureteral. 1222 
Cliry''oidm with sulfanilamide to 
form pronto»iI 32 

CucKcHiLL. Col Edward D ^cope 
and Nature of Sfibtary hur* 
gerj 144 :C5 

Tumors of the Lung and Bron- 
chi. 870 H74 
CftttKfek s/gJT, 3W 

m parathyroid insuffieicney. 291 
CbylsngiomB. 262 
Chyle 252 
flow of, 253 
Chylorrhea 255 
Chjlotborax, 257 
traumatic 853 
Chylotts ascites 237 
cysl>i, 257 
Plijluria 2o7 

Cicatncial eontraeture in gastric ulcer, 

s)r*i 

steno-'is of e'ophagtis 0i7 
roentgen finding-' 140“) 
of larynx 502 

Cicatrix in muscle nound 191 
Circulation, slowing in thrombosis 
235 

Circulatory efficiency methods for de> 
tennminc in ainputniion^ 5)5 
impairment in dislDcotimis 719 
stasis M fraelum of feniorai neck, 
W4 

CirrumcJsiOD )346 
for phimosis 1353 
Cinho'is liiljary 1120 
of liver, 1119 1120 
spleen m, J 170 
enlargement 1179 
Cirsoid aneuiysm 207-209 
treatment 209 
C)*terna chyli, 253 
Citrate method of blood tranrfueion, 
1429 1430 

Clamp. BStiler ealeaneus 697 
Clamps, use in wounds 103 
Claret stain 207 

in thromboangiiti- pbhteran« 210 
lutermittent m thighs without oc- 
clu'-ioti in eldctly arterwsclerotic 
patient’ 218 
Clavicle, di«|pealiOTiv 721 
fractures 581 5‘>3 
axillary pad swathe and shng in. 
585 

Conwell dressing in 58V 

lateral traction frame in, 583 
first Rid in .Wl 
obstetrical 701 
open operation for 70S 
operative treatment, 708 
Zimmer clancular cross m, 684 
ClavicuHr «-oks. ^JOimer. 584 
Cleft, branchial, 786 
facial congenital 13S2 
in relation to embryonic defecU, 
1383 
hp 1382 

Ha*son-RO'*c operation 13M 
Mirnult operation, 1384. 13H-1 
palate 1382 

Dieffenhach-Barren operation 
for, 138-3 

Dorrance opcrution for. 1386 
elongation operations for, 1386 
pharyngoplasty for, 1380 
repair, 1383 

sneecli training for, 138* 

3 eau operation for, 13S4 
Curnr, fxvtw II Lary-nx and Tra* 
dies, SOO--805 
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Cliniactone. 1331 
Climatic bubo, 269 
CIiton<. carcmoma. 13o7 
hypcrtroph>. 1350 
Cloacae. 53J 

Cloquet Lpoma theory in berma, 11*^ 
Closlndia 23 
Clostridial mjontis. 153 
in nar wounds 153 
treatment 155 

Clostndium novyi, infections 26 
oedematis mali^i infections 26 
•eptictim, 26 
•ordellii infections, 26 
tctani 35 

mlectiona, 2b 1 

welchii, infections 25 
Closure of defects 13C5 

m «ealp tumor 741 [ 

Clotting in fractures 366 • 

inerea.?ed tendency to in etiology o’ 
thrombosis 23o 
Cloudy swellinp:, 4 
Club motor -»27 
Clubfoot congemtal 4''9 

non-paralytie, associated with men* 
mjtocele 417 

tendon transplantation for in polio^ 
myelitis 506 

Clubhand congenital 4^2 
CosTts Gcokge M Surgery of Ea/ 
761-7C7 

Cocaine ane«the»ia, 1447 
Cocci, aerebie infections due to, 17 
anaerobic, infection due to, 24 
gran>i4tegain», aerobic, 21 
gnm^pcbitire. aerobic, 17 
Comdioida] disease, roentgea find 
in(7, 1402 
Eranuloma, 71 
ctmiral manife^atione. 72 
diagnoeis. 72 
hutopatbolocy, 71 
Terrueous type, 71 
Coecidiotdea iffifflitM 71 
Coeridiotdia te<t, 73 
Cocndioidomyeoets. 71 
CoecidMsia of bone, roentgen finding*' 
1402 

Coec^, dislocations. 734 . 

Cochletf nerre uirolcemeat in bea>^ 
injury. 320 

Coittb. Taeinal injuiy from, 134^ 

Cold abscess. 435 

eatrenutic* postparalytie. with ul 
ceration sympathectomy for, 40* 
^npaxw*. Vk, 'fcfi 

Cole, Wahee'c H Turner of t' ^ 
Gallbladder ard BBe Ducts 1142' 
1146 

Colectomy for ulceratrre coliti', ICVVJ 
CoLET. Col. Braplet 1_ Femore* 
HernJ^ Il'»3-I200 

Coley fiuid m tumor* of testi*. 1?^ . 
CoIev-FeTEUSon operation for lagux^’ 
berma Il'‘9 
Colic. biLary 1140 

foliaaing ehc4eey*teetomy, 1139 
gallstone. 1123 
mti»<5U'ceptwn, 1054 
ureteral. 1219 

in ealcuhi-, treatment. 125« 
CdifoTU organisms m star wour,d IC'' 
fection. 102 

ColiIi:“. non-®reci5e eicatniin: 
gyjcal. lOM 
uleeraUTe. 1064. See also LTmt' 

chrome rrentgim fmd.ng*. 1412 
idiopatbi* type, Ittvj 


Collar, Thomas, 735 
CoLLXH, FicEnERiCK. K , and Man* 
ikOCK, G. Aci- 

do*!-* and MLalo'H, 1470 
^ater and Electrolyte Bal- 
ance 1470-1473 
Coltea fracture. 5G6. GOl 
after-c^e in. 60> 
dorsal coimnmuuon m 607 
*hift or di.*idaceoient in, 605 
tilt or angulation in COo 
radial «hift or displacement lo, 
COS 

tilt or dcTiatitm n 605 
reduction, mainienance of 604 
I •vr.'«iipo:t«s'Wv,^S!S> 

po*ition of immobilitatinn in. 


COG 

rever«e, 605 
treatment, 606 
Colloid adenocarcinoma of colon, 
1073 

goiter, 27S 
diffa-e. 27S 
Colon, adenoma 106'* 
anomabe* 1059 
baciBus. See fidn/fu^ eofi 
carcinoma 1072 Sceal-oOireinotno 
of eolon 

in •qgmoid f enire. 1030 
roentgen GncLngs. 1412 
dilatation, congenital idiopathic, 
10o9 

roentgen finding*. 1413 
disease* roentgen findmic. 1411 
dL'tended. technic of decompression. 
1046 

dirertieula, roentgen finding*. 1412 
egtirpatioo. tneanire*. 10*0 
fl'Cula. fecal. 1064 
foreign bod,e« m. 1060 
graauloniatous diseases, 1063 
hernia 1206 
mjune* 1060 
lead-pipe, ' 1065 1067 
abetn^on. 1033. 1646 
d«co<nprv*sioo operation for. 1046 
due to stneturo, 1045 
preoperatire measum. 1077 
papdlotna. IOOn 1070 
polypon* multiple 1071 
polytk*. 1072 
rejection. 1071 
tuberculo*u. 1064 
ciUott* tumor. 106?, 1070 
TolciJua. I0»s0 
.CokKUC. 

' fur, 1010 ' 

polypoeis. multiple 1071 

polype I0r2 

caremo-iaiou* change- in 1073 
Colocna opcratioc for intracapiular 
fracture ef femur oeeV. 703 
Cclaefomy, 1039 
and penaeaJ eici-uon for rectal 
ctBoma. 1102 

“d^pn*teTor resKtwn of reel 

fecal control foPowme. 1079 
m d.Terticidin« 1063 
left mgu-nal. 1079 
■"itb pineal exnstna m camrir 
of rectum 1103 

Colo-trom. irtradcnral in cetion ' 
presrance ie-t 1333 

Po?tepcri‘iTe Ca 

C<'poiLap*-y. 1326 
CcHun-ella cai. Sniawi n-m 
Cont«t ftboeb, nSS 

C^li(sdArr.Te— C-*« 


Common bile duct, drainage, post- 
ojicrative 1137 
operations. 1137, 113S 
stones. 1137 
stricture, 1147 

carcinomatou*, 1147 
due to benign tumor of biliary 
tract. 114'* 

to diffu-e inflammation of 
biliary tract, ll-tb 
foliowing operation on extra- 
bepatic biliary tract. 1147 
operations for, 1149-1153 
tumor* 111"* 
Compensation-derotation treatment 
^ 'WsJeSSK*, bVx 
brace in, 451 

Complication*, po«toperame 147? 
Component, iniastce 42 
Compound fracture. 557, 7D4 ’’'eeal<ii 
Fnv/urrr. rompounif 
wound infection, prophylaxii and 
treatment, 704 
intussusception, 1053 
Compre* ion dre*<mg9 m dtolocaUons 
of patella 736 
fracture, 557 

of external femoral rocdyle, 667 
of tibia, lower end 6?6 
of rertcbrac, 622 
of brain. 3 IS 
of heart, S93 

of motor pathway In spinal cord 
tumors, 359 
Coscato s disease. S97 
Concussion of brain. 317 
of^ung following blast injunc*. 

of ipinal cord. 349 
Condaetion Bne*the*ta. 1450 
teehmeal applications, 1450 
Condylar fracture* of femur, 6M 
of hurneru*. 595. £96 
operative treatment, 709 
Condyle, estemaJ, of humenu, ep* 
iphy«e«-eepar8t)oci. 59S 
Ccndiloma 1350 
acuminatum of eemi 1347 
of vulva. 1353 
latum. 10 n 9 
of cervix. 1347 
of vulva. 1353 

Cove. 4\iujau Spiaa Bifiila and 
CramuiD BiSdum, 415—126 
Cone operation m endoccmcit:* 1344 
Congenital anomalies of patella C72 
*5* ^f?vsv\utfr(Miry *» 

artenovenou* fistula, 207 
atresia of duodenum. 9b3 
clefts of face, I5s2 
cluhfoot 4’49 
clubhand 492 
contractures 493 



INDEX 


Ijpation Jn pancreatitis 1162 

jn carcwoma ot colon 

1075 

^ijunation of operative noi£nd» 
11 

prevention 1-1 
ractuvn of scars 7 
traeiurc^ cotig* mtal 403 
apuvtren correction 1308 
tlowang amputations 51!> 
cerebiul spastic paralysis treat- 
ment 501 

iliotibial bands treatment 300 
muscles iJi 

paralytic 102 
scat tissue 1376 13>0 
oikmann ]!),1 

follon lUK loner Jjunieru< fracture 
COl 

trast lietwecti initial surgical 
citment m llorld liar I and 
lorldltarll 150 
itu«pd wounds 105 
ilu ion and compression d ficr 
entiation 31S 
erebral 314 

f abdominal nail 031 032 
f brain 31o 
f I eart Hi's 
f Tniisfles JS7 
if neck 7 12 
>f sealp 309 

Rtaleseent serum in tularemia 76 
Rvulsiona in brain sbscevs 330 
nvuUtvo states tullowme head m 
luriea 32h 

iswLLL H l<Aiit.£ Fractures of 
Rib* CI&Mcle nnd Scapula d'S-. 
o67 

innell dressing in fcactucea of' 
elaviele fiSI 

lateral traction frame ^'t.i 
>oper ligament UOi 1104 
ore OutER Tliormal Burns 78 $6 
or pulmonale 214 
oraeoid procoM fractures SS6 fOl 
ordhUdder 400 1218 
ordnl tumorN of Wyns SOa 
oriiea foreign body u 741 
le-iona of followng operations for 
trigeniinal neuralg a 3S2 
serpiginous ulcer 741 
orneal isografts 1373 


disease cholecystic d seosc and 
Ildf 

sclerosis grafting \n culamect tis- 
sue on heart in 'J(Jt 
■“oronoid process frartiires 601 
Corpus luieuiu cyst Hid 
uteri carcinoma 111 j 
C orrective cast in ccolio is 4o ’ 

Lorro ion of esophagus 917 
Cortex adrenal 306 

handling in cranial operabons 31s 
Cortical renal tumors 1-02 
Costal cartilngis fractures 6S1 
Costeetomy muJlip) stage for pul 
n onsry tuhK«rculosis SU 
C ough in careiiioma of larynx SOO 
CoM-TES JoHv f> PI y jcal Medicine , 
inlTraciuris 71o-71s 
CotvsELLER laginal Fis-, 

tula 1361 116-1 

Coun-oi'ier Isn in diagnosis of car 
cmoiua of pancreas Jlfo 
Coutard mctliod of operating for n i 
lignaut tun ors of tntu.il and 
pharynx “To 

treatment of epitl iliotna 140 
Cowper » glands 1217 
Coxa plana 4S" 
aalga 4J1 


Coxa vara 460 

and mfiammators le«ions differ 
entiation -tJO 
racliitic 45i 

CuAio Captaw XtiNcnsu. McK 
If S N R Tumors of Penph^al 
Nerves 371 37G 

Cranial nerxe mvolvcment lu head 
injury dlb 

operations general principles 336 
hcniosta.is m 336 

Craniocerebral wounds in war deep 
infeetion m Ifl 
mortality on battlefield of 
Cranio-acral nerxous •y«teni f!#j 
Cranioschi is 41C 

Craniotomy osteoplastic for brain 
tumors dW 
Cranium bifidum 415 

a-ssnciatrd anomabes 417 
cDibryological considerations 
416 417 

examination, general 421 

of protrusutn m 41j ■ 

operative treatment 421 
optimum time for 4*^4 
postopetaUve care 421 
selection of cases 4'1 
plastic repair 4''2 423 
statistics on incidence 418 
aymptoron and signs 418 
tyj»s 415 

With encephalomcmngocete 416 
piaxtic repair 4.3 
with meningocele 416 
Cretinism 29> 
eporadic 297 

Cncoid cartilages fracture o77 
Cross typing of blood 142) 

CaoTHcaa Unovaov Birth Palsic 
413-415 

Crucial hganienta rupture I9S 494 
Crush fractures cervical 621 
injuries, shock m 1461 
Crasl ing injunes of cbe«t G17 
peripheral nerxes for intense pain 

m vascular diseases 220 
Crutch eupport in femora) neck frac 
tures 647 

Crutches m fracture of femora) neck 
616 

Cruveilluer Baumgortca eyndromc 
1174 

Cryptitis 10S5 
ei conic 1045 
treatment 1015 
Cryptos?snic caremon a 700 
Cryptorcludi m 1219 1297 
CVy-pti anal (Morgagni) I0s> 

Cl DWiNK ttiLLUM U rraclurcs of 
I'elvis 620 630 

Culntus varus foUiamg lower )iu 
merus fractures 600 
Cullen sign in ectoi us pregnaney 
1330 

Ci-EVEn IIarkt Mai Fxtcrnal 
Genitals 1291 129) 

Curare anesthesia 1415 
Curettage diagnostic 1115 
CijUtis Geoim E M Diseases of 
I jrmphalie System 2x1 
, Cu lung bosorl il syndrcmie MR 
Cushing I/cxar njicrat on for tri 
gcminal nciralgia 3s>0 3^1 
Cut throat «t iinds 792 
trcalji ent 7)1 
Cutaneous ‘-i-c ai-o SAin 
gland of axil)s 811 
iieurofibron it f J 
Oibeular Qst. J14 
t uTi-EU Col Lluott C 2olu\ 
cm Iis-iT f oL. Ktaairf an) 
Bailet Dbvillb T Gaatne Ulcer 
9CO-972 

CuTtivo U \ Postoperative Com 
phcatioQA I47S-lte7 


I CjanosH m general aiie thesii 1142 
traumatic V(5 

Cyelopropaiu , nnesthe la 1 144 
combined with curare 144i 
in injury of neck <tH ^ 

I CylindroiiiB of skin 138 
|Cyst(s) alhernmaious 133 
Bartholin 13 j6 
I blood 136 

branchial tulnrcle I scilli in 785 
brand logeoic "S8 
bursal 1J7 

calcareous dtjjosit? roentgen fnd 
Uig^ 141l> 
cliocolate 1339 
chytou .j" 
euticuJ-ir 134 
dental root 713 
dentigirous 78.1 
roentgen findings Ul)l 
dermoid 134 Sec al o Dtnnoil 
eytls 

eel mococcus See f e! i otvcois 
eytU 

crabrjoma 134 
enteric 1013 
enterogenous 1013 
epidermoid Ido 
epilhvlial 13S 
traumatic 115 
extrarenal 1'63 
cxtrtvosation 138 
crudstive 138 
hemorrhagic 138 

hydatid Bee also Echinccicciia 
c/ri/t 

of lung roenteeo find ii^ 1409 • 
iniptantation l3o 
inclusion 134 787 
mcscnictic I0l3 
midlmc 7b7 
mucous 116 
of blood vessel 186 
of bone lienign 81 J 541 
Sites 519 

of broad ligament 1321 
of ronal of Suck llv" 
of corpus )utcuni J 1] 6 
of jaws of del tal origm "SI 
of lidnc} 1261 
IcnorrJagic, 12C1 
roentgen findings 1114 
serous 1263 
eolitary 1263 
of laryat congenital 801 
of liver cchinoeoccus 11 10 
hydatid IllC 
of mediastinum 009 
eel inoeoccus 9JW 
epitl dial e bated 91Q 
of mucntis mcnihrane i43 
of neck 700 
of ovary 11)6 

performing hemorrhaSie 133S 
of peritoneum 9f0 
of prostate l-"8 
of skin 

myxomatous of fingers and toes 

isr 

of apleen 1170 
non parasitic 117(1 
parasitic 1176 
of Btomaeh 9~3 
nfuficlus oil 
of ureter 12' ” 1261 
of iircti ra 12*. ) 
lanerevtic IIW 
jilferous 111 
J iloni Jal 921 
|K>*t tratin aiic 135 
I roliftrauon of pancreas 1163 
jMMidomucmous 1117 
rail eulor 713 
removal of 111 
rotention 133 136 
of pancreas 1163 
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CysK*) Tool. Tocntg^R findsnst*. 14(M 
»icrofPCC>f»al cctodcrnial, 024 
jfl)a(>cou«, 133 
TOa\TBT>anl cliangw ifi, 134 
of Bcafp. “41 
seq\ie‘ltatJt>n. 134 
site* roniinont-"t. 133 
(ublingual inclusion. 787 
supravltar, of RathVo’s pouch, 
31'4 

thj roglos-al. 787 
traumatic cpithclml 135 
Cjrtadcnoma of hrca*t 839 
of kidney, papillary 1202 
of o\ar) papillary, 1318 
Cystic ni‘troc>tQnia, ccrel>ellar. 341 
cerebral, 313 

deeeneration of uterine niyonia, 
1308 

disease of breast 814 
cpetid>'Tnoma tentncular displace- 
ment by 345 
hycroma J02 7S8 
kidne> conEcnital 1227 
lymplianeioma 7'''J 
of ruediaetmuiii DlO 
Cystieereosis of muscle 193 
Cj-stiii* 1239 

acute I'atliology, 1210 
chronic IJIO 
cystica 1310 
meruste*! 1431 
mtrrstitial 1210 
Cystocile 1321.1325 
Cj'stoErams 1223 

and urplhrosrniiis 1223 
•Cjetoisraphy 1415 

til pro.«tatie hn'crtrophy, 12S4 
CjMt^iirconiB pnjllodc* 820 
Cy*tosf«py> 1221. 1222 
in kidney mfeclioiu, 1341 
in pr»‘tatie toixriroptiy. 1285 
nith roentRcnoftraph} , 1222 
Cjslotoniy, euprapuhie for radium 
burn* of lladder, 1252 
for rtone, 1252 


Dakin eolution in bum«, 85 
tn intUilcnt ulcere, 129 
Dakinfsation of wounds, 49, 1(V8, 109, 
111 

war. 109 111 
results, 49 

Dands and DlackCan plienoUuUon- 
phthalem te^t m hydrocephalui 
42'J 

encephalography m li) droeephalus. 
429 

operation (oc tngcminal neursieiA, 
3SJ 

third ventnculoslomy for hydro- 
cephalus 430 

vcntriculncraphy in Iijdroeephalu* 

DAvroft-ni NIiluau C Tumor* of 
llie rtcrus. 1307-1316 
Ijidnmetno-is. 1^38-1312 
Daner dermatofiljrosarennia, 142 
Darraeh technic foe lateral r-cay wwa 
in fractures of femoral neck, fi.34 
DiMD, \crsos C ilemcn I'oljTOid 
Timiora of tlie Large IJoWd, 100{»- 
1072 

Divfs Dxvtn M Tumors and CysU 
of ilie Kidney and Cretcr, 1261- 
1267 

D*> I*. IxiTAt Tngcnunal Keuraljna, 
37fr-i’<J 

Daru sueMtiMoa method ta fraelurei 
of T-erteliral column, f 21 
Deafness following liead injury, 320 
Death from electrinty, 92 
DcIUccT. Lierr Col. MiciutL E, 
and Ociisxta Altq*c The Liscr, 
llOS-lllO 


Debility, EtTicTal. m Bnuaiy calculi. 

12>6 

Debridement in bunt*. S3 
in emnjiound fTNCtures 705 
in Mounds, 52. S3 
of »calp, 740 

to prevent war wound infection. 153 
Debris in wound* tfN 
Deenprulalion of kidney . 1236 
Decerebrate rupdity, 32** 

Deeidual reaction in extrauterinc 
pregnancy, 1333 

Docoinpen-ation of licart in «*oph- 
thalmic gmlcr, prcopsnttiNO n 
agement, 2 nS , 

Decompression, con«ervBtite, liniita- 
tions, IPtO 

for hypertrophy of licart. S'lN 
measures in eareinonia of colon 
107s 

Miller- \bbott tube, tOw 
operation for ilisirmicd colon, lOlO 
for obstructed r«>lon KMO 
Decubitus followins signal injufy< pre- 
tention 3 >5 
in lymphedema 2o0 
ulccn. 12s. 1374 
Dccr-fly fever. 73 

DefeelA, elouire plaatiC aurgery for, 
1365 

Defloration p>elitu. 1239 
Deforioiiiee congenital. 492 See al-o 
Anomaltn fnnjenttal 
of mu.-ele« IS" 
of face, repair. 1388. 1395 
lateral, of epiae. 447 
(tatie, of spine. 443 
rurface of liandr and feet, repair, 
1395 

Dcformitj . gunstock, COO 
Madeiuog 4s9 
®prengel 501.502 
Degcneratmn, fall), 4 
of inu.«eIeA 19* 
reaction of, 306 
Degenerative rliangea m myoma of 
uienis 130s 

Dehydration 1466. 1472 
in head iniunee, 123 
Detiydcotaehysterol in parathyroid 
in^ufTincney 201 

Deltoid muscle parslysu in polio 
myelitH, 505 507 

Elenervation of adrenal glands in liy- 
pctfunetion 30s 
Dental anomalies calcified. 7M 
him studies 1401 
root eyst. 783 

Dentate margin of anus lOst 
Dentigeroua cysts 137. 7Kt 
roentgen findings. 1401 
Denloalveotar aUicess. infections of 
jaw due Co 779 
Dcnlocyntir lomor*. 782 
Denture* artifieial. ranrer of tongue 
and, 74N 

Depre^eil fracture, 310, 5S7 
Dircum'a di<ea*e, J3S 
Dermal fat graft*. 1372 
DematttLs aitrfaeta. 90 
treatment 91 
bisstnmy rotiea 69 
exfotialiVB 94 
factllia 90 
gaJimno»». 123 
radium 9t, 05 (Ml 
Demiatord>fnn)a lentieularv, 13S 
DermatofihrosarroiDa of Daner. 142 
Dermatome Padeett. 137D 1390 
D*rmatores I’seeanreTon*. 141 
Dermographism in epittat cord m 
Junes 3.52 

Dermoid rysl«. 131. 787 
dilTereoUat on of. 135 
inetston when extmv^ nnua t 
present, 135 


Dermoid cyst*, malignant degenera- 
tion of, 135 
of mediastinum. 1*09 
ixtirpatirn, 910 
of oi'ory. 1317 
radical extirpation 13G 
eublmguni 135 78" 
euhnieiital 135 
of skin, 135. 13S 
Descensus uteri. 1324 
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De°Tiioids of alKfominal wall 923 
Developmental anomalies of cervical 
region, ciavsificatinn and ej nonyni*, 
786 

Deviation of *eptum nasi, 753 
ffubmucoiH resection. 754 
Devine method m operation for duo- 
denal ulcer. 1007 

Dialietos, abdominal lesions tn pres- 
ence of. diagno-is, 1460 
arie^hcsia m. 1460 
carbuncles in, management. 1463 
complicating exophthalmic goiter, 

preopemtivc management. 2Ns 

denervation ol adrenal glands in 
SOS 

diagnostte problems !n, 1460 
eniergencj Mirgery in, 1459 
fractures iti, 1463 
gangrene in 1461 
management. 145N 1459 
lx fore reparative operations, 1459 
postoperative. 1400 
preopcralivc prepamtion m, 14*9 
ulwD and eores in treatment, J 162, 
14G3 

Dialxilir aeidosts. proUmine nne in- 
euhn in. 1461 
arteno*ciero*i* 21 R 
gangrene in 218 

gangrene, medicnl and curgiral 
management 1461, 1462 
patient rurgical.Tnanagcnieiit. H5N 
uWt. V2n, 1574. 1462 
treatment 1 462 

Discondylar fracture* of humerus 
695 

Diaimwtic and thempeutie roentgen- 
tilpjw m aUTRcry, l4tXl 
nrne block. 1447 
Diapedesis 257 

Diaphonoxcopy, exploring etnmacli 
wall by, 954 

Dinpl rngmatic hernia 1184,12t53 
congrmtaJ 120;i. 1205 
e-*iphageol, 1201 
false 1203 
non-iraiimatie 1203 
pam^rsophagcal opsTativo do*- 
tire. 1204. 1207 1208 
phremcotomy for. 1208 
presence or absence of eac. 1203 
roentgen findings, 1406 
Tuptwe, 851 
gp-um. 1205 
traumatie, 1203 

Diarrhea in acute api'cndicitls, 1023 
ID rarciooma of colon, 1071 
of rectum, 1100 

in infections of «oaIl Intestine 1015 
Diistaus ri rti in roegacolnn 10 j 9 
lihiofibular, in ankle joint. 6.M1 
Diathermy m chrome endoceTYiciti*. 
1316 

surpeal, for carcinoma of I ladder, 
1274 

for e*opliagcal ranee*. 9I8 
Diroumarol in thrombous. 236. 240 
l>icrenh«eh-5\ arren opcTatuwi foe 
ctcfl palate I3*>3 

Diet in gastne ulcer. 955 „ 

ketogenie. in renal infections 123* 
iwtopcrative. 1473 
D5tre*tive orrm*. dis*aa«. KwntC"*’ 
finding*. 1409 
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Diptii fl5phj'xta Jn navTiaud'-s dis- 
ea5«. 3'H. -iio 

c*aimnation of rectum in ititu«jus- 
ceplion 10.VI 

Dihjilrotadiiisteto! In imrBtlijToid in- 
FUlTif lency. 201 

Dilatation of cervit for dj-^mcnor-. 
then 1310 

of eolon, coneemtRl idiopatJuc l-tl2 

o! p«opVittitU'«. Idiopathic Oil 
of heart m arleno\cnou« fi'tula ‘il > 
of pupil, followinp; head injuriM, 
319 

of ftomacii. po-toperative. I4b0 
of urolcr, 1239 

Dimple, sncrococeysfeal 920. 027 
Dimpling of skin m earcinoma of 
brea«t, S2l 
DiphaJUi-*, 122s 
Diphtheria, bacillus itifeelioris, 
of throat 7RS 
Diphtheroid bneilb infections 14 16, 
21 

Diplopia folln\Mng head mpiries, 120 
in fmetures of orbit eorreclion, 
1391 

Dishing of fractures .6.17 
Disk eiioketl ‘w ChoM lUik 

intervertebral boc Inltrtertehral 
ih»i 

feidney. I2id 
Di'loeations, 719 
acroti»ineln\ieular. 723 
rmirul fracture and, 633 
comphcntiona. 719 
<bagno«it. 710 

frneturw and. ditTerentiation. 719 
tntrapeliie. nf head of femur tnth 
fracture ot acetabulum 7J'' 
of fliAle 730 
roiigenitnl, 401 
nf asirsenliis 737 

coniplieatiflg libioftbiiiar frae- 
turn OW 

of carpal bones, 731 
»/ clatjcle, 731 
of eoec>x, 734 
720 

congenital 403 
d»ergrnt, 730 
forward 728 
lateral, 729 
old rongenital and pathologic, 
710 

pO'leiw, 720 
treafroenl, 727 
types and frcciuenev. 720 
of extensor lendrMi of finger, ISO 
of femur fiead with fracture of bccn 
tabulun), 710 

of flixor tendon of finger. 180 
of Iijp 731 

congenital 401 
rediietion, Mli* methoo, 73-1, 736 
Ibgelow inclhtjd. 734, 735, 736 
of laiv, 720 
of Knee, 73f> 
eongenital, 493 
of long head of biceps, ISO 
of lunate bone, operative treatment. 
710 

of jnelaearpopbalangeal Joint. 733 
of metatarsal bones. 73& 
of palellft, 180 736 
ronginital, 493 
recurTDTit 404 
of iwlvis, 713 
of iienis. 1291 
of peroneal tendons. 180 
of phalanges of foot. 713 
of hand 713 
of rfldius 729 
with ulnar fracture 729 
of semilunar Vione, 711, 732 

with fracture of carpal scaph- 
oid, 732 


Dislocations of abouhfer, 721 
eongenital 493 
Kocher retfnction, 721 
neglected 723 
recurrent, 723 
HendersoQ suspension opera- 

Nicola opNation m, 722 
reiwwtruciion procMure m, 

tenomspen<ion tnetliod m. 722 
reduction by direct traction on 
arm, 731 

ofspin,. 624,723 
iiuntobihsation, 723 
reduction, Ta> lor inetliod, 725 
alton method, 725 
of sternum 723 

of symphysia pubis, iniunca to 
atruetUTca m, 720 

of tanonietatarsal joints 738 ' 

of tcmnoromandilnuar jouits 720 
of tendons, 170 
of tc-tiele 1292 
of thoraete «puic, 723 
of ulna 729 

of Tertehrae, 723 ' 

of wTiat. 731 

congenital 491 I 

stemoelavicular 721 
rufussfragalar, 737 
suliouracoid. 722 
subglenoid. 732 
transcnrpal 731 
treatment 720 
Disruption of abdomual operative 
nound* 1477 
Div'^fing aneurysm, 223 
Diuectioii iiietliod of tonsillectomy 


769 

Distention, aMommal. in ititu'su>ee^ 
tion, 1031 
10 tnetrteolon 1059 
jn tascular oUitruetion of intes* 
tine, 1038 

of bladder, ssTupsthectomy for, 409 
with nverflow. I4n0 
of colon lo fpof'Uc ileus 1057 
Dnerticula(uni). 1012, 1013 
false, 1063 

giant, inn 

Meckel. 1013 

appendicitis and, difTcrenliation, 
102> 

heenotTfiaf:e ol Ixnvti m, iOIS 
intusau.sceptjon in, 1012 
ireatinent. 1013 
of lilwlder, 1253 

in prnslatie hypertrophy. 1282, 
)2S4 

roentgen findings, 1415 
of duodinum, roentgen findings, 
1411 

of e«c9>hagU9, 017 
prcssiire, 917 
traction 017 
putaion, 917 
roentgen findings 1409 
Fupradiaphragmatic, 018 
traction 917 
of stomach, 973 
of ureter, 1263 
of urethra, 1229 
of urinary bladder. 1253 

putrefaction of urine ra, 1351 
pharyngoesophageal 0l7 
true, 1003 
vesical 12»4 
Diverlicwlpctomy 1255 
Diverticufius. 992. 1012. lOM. 10C2, 
1063 

acute with cdonie olwtruclton, 
lOfO . ‘ 

eolonie. roentgen findings, 1412 | 

Diverficufosw, 1062 I 

Divinjl ether anesthesia 1444 I 


DivuJsion of epiphy«os. 702 
Dolorogcnic rones m trigeminal neu- 
ralgia, 378 

Dovnav. Edttaro J: Congenital 
^f alformations of Stomach. 947-051 
DorothyKeed celh 6|9, HM 
Dorranee procedure for cleft palate. 

live 

Double bladder, 122S 
cervix. 1359 

potency teat m staphylococcus in- 
fections 20 
vagina 1319 

Dbaustept Lr‘iTEH B Adrenal 
CUnd-s 10G-30S 
Parathyroid Glands 299-301 
Drainage, external of frontal smus 
7C0 

iniranasol, of frontal or ethmoid 
sinu'cs, 7C0 
of amputation. 517 
of brain nb«eess 312 
of ethmoid external 761 
of joints in acute suppurative ar- 
thritis, 411 416 
of nasal sinuses 755 
of peritoneum, 911 
of uoundi 101 
open, m acute pyemia Sofi 
siphon in Bcute pjemn S.i0 
suction of tuberculous cavities 878 
Draping patient for optiation 1124, 


Dressing CoDwell in frnrlures of 
clavicle 68| 

Dliason, m fracture^ of lower md of 
humerus 598 
>a aniputatiims 617 
Jones in fractures of lower end of 
humenis 590 600 
Drop-finecr 182 
Drowned lung bOl 
Dr) nr emphyseniMous type of gas 
gangrene, 155 

Duct papillloma of breast 820 
paraurethral, 1228 
salixary. 776 
tliynwc enslwyonjc 787 
thyroglossal 274 

Ductus 0fteri0'<us. patent 901,002 
ligation 003 

Duffy procedure m cy«tie hygroma of 
nock, 780 

Duodenal diverticula analysis of 57 
<ns!«s (table), .Pi»2 
polyp 997 

retention chrome, 992 
Btasia, chrome results obtained 
(table). 095 

roentgen findings in (tahie), 994 
stenosis differentiated from pyloric 
BteroS|S, 949 
stomach 909 
tube, balloon-tipped lOlO 
MlUcr-Abbott 1017 
ulcer, 991. Sec also Ulftr duedennl 
malignant changes in, 1006 
perforation appendicitis and, dif- 
ferentiation I(],’4 
Duodenectomy, 1160 
Duodenitis, tfiO 

phlegmonous acute vuppurative. 
Sod 

Duodenojejunostomy for duodenal ol*- 
stniction 990, 1009 
Duodenorrhaphj , 993 
Duodenum atresia. 1010 
congenital. 98-8 

caroinoma. roentgeu fmdmgs, 1411 
congenital defects, results of treat- 
ment (laWc). 991 
deforrnities 988 
dilatation, chronic, 992 
diseases roentgen findings. 1410 
diverticulum i)uo 
duplications, 1013 
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Duodenum fistula 905 
external 906 
internal 99o 
foreign bodies in 997 
functional alTectioiu 9S8 
lunetioiw 9^0 
hourgla-M 1411 
ileus acute 992 
chrome 002 

inllammatinn 0S7 902 lOOS 
innersation O'nT 
inver lum 988 
mobile 088 

motility inhibitory factors OS" 
non-ulcerative le loni 9So 9s6 
obstruction acute 002 
clironie 09'_ 
treatment lOOo 
operations on diagrams 1007 
retention chrome 992 
stasis chronic 99 ’ 
stenosis congenital 003 
tumors 997 

ulcer DOS See al-o OtiodeBaf ufeer 
and I le*' dua/itnal 
Duplications of alimentary tract 1013 
of male genitahn 12’'’8 
of ureters IS"*" 

Dupuytren classification of bums 78 
contracture correction 1398 
Dura closing in cranial operations 
338 

mater 313 

opening in cranial operations 337 
Dwarfs achendropUstie 48.3 
Dye retention tests of renal function 
1223 

Dynamic obstnietioa of mte-tme 

lOo" 

Djsehondroplasia 484 
I^sgermiootnas of otary 1319 
Djeinmliatsm 303 
^emcnorrhea 1330 
essential 1330 
memhranou.* 1331 
treatment 1330 
Djspareunis. 1343 
Dyspepsia 10"5 

Dysplagiain carcinoma of laomx 800 
m cardio-'Vasm 121 
Dyspnea in carcinoma of laomt 806 
m fatal rases of I udwig aiigma 797 
obstrurlive laryngeal 801 
Dystrophia adipnsogenitalis 347 
DjKuna m bladder infection PtO 
in earnnoma of prostate 1289 
in pro«tatic hypertrophy 1283 
in renal infection 12Jo 


Daoleton technic in mastoid infec 
lion "67 

Ear ab-ence congenilal "01 1301 
bleeding following head injuries 
3-3 

cauliflower "61 
deformities congenital "Cl 

correction 129-4 

dnim paracentesis 762 
epitl clioma eaci ion plastic re- 
p-ur 136* 

exiernal infecti n "62 
foreign Imdies in Cl 
furuncle "I't 
infection- "6* T*"" 
injuries "61 

middle infection "62 Sec abo 
MtlAtOul It* 
otl einatoma "Cl 
rurgerj "fl 
tumors ”61 

Fberlhella typho«a (B tj-plosu-l 
1121 

Eechondroses rpiart cular 4"~ 

ymojis in fractures ignificance 
of SC6 


Eel elons military 14.* 
of surgery tn war 14o 
Echinococcus cyst of Ladney 12C3 
of liver 1X16 

of mediastinum 010 
of masde 161 
of prostate 12~8 

dasease of bone roentgen find ngs 
1402 

Ecthyma 123 

differential diagnosis 126 
Eletopic Lidney 1 
pregnancy 1333 
eaa-es in tube 1333 
diagnosis 133i> 
after rupture 133o 
before rupture 13^ 
during rupture 1335 
z ray 1336 

di^erentiai diagno^u 1336 
mortaJiiym 1338 
treatment 133" 
tnin 133a 
Ectropion I (34 

Eczema of areola and nipple 813 
of breast 813 

Edema eerebrtt 314 317 414 
hereditary, diflerentwied from 
lymphMemas _aa 
of glottis 793 801 

impending treatment 704 
of larynx acute inflammatory 801 
con inflammatory 802 
thrombophlebitic indurations id 
241 

Effects of high velocity tniasil«« 148 
Effusion pericardial roentgeu fisd 
mgr 1400 

pleural atelectasu dsffeR&tiated 
from 8a1 

tn caroBoma of lung $73 
inflammatory $88 
purulent 850 boO 
serous ba3 

Ccocas Cabl Esophagus 91a-931 
Egyptian and Columbian splenomeg- 
al) lt7> 

EhrUch 3“* 

diseoierj ofsaharsan 32 
on therapia stenlisan* marnuu 36 
Eisentiarte stnutuUs of Riedd 293 
Elbow anatomical considerations 593 
burrac 202 

deformities in polwn yelitu treat 
ment 506 aO" 

dislocations at 720 ''ce also Dirfo- 

congenital 493 
divergent 729 
forward 7-8 
lateral ”28 
old coogemtol and patbolopc "Hi 
pontermr 726 
treatment 72" 
types and fre<|ueno ”‘’0 
fractures about 5"J 
general ron«ideralioas GOI 
miner s 149 
pulled 729 

shapeless CoJ 

Mibluxations 730 
tenni 202 
triangle “27 
tii>xrniloeis 443 
IJ-ctnc bums contact 01,94 
■lash or arc 01 
treatment 92 
injunes 78 
shock 91 

artificial respiration in 03 
card ac tna«satn. in 93 
counter aliock in 03 
tla. h cataract in Of 
osteoporosis fotbrwuig 94 
(tiniulation of iiiening>x<ele d ag 
nostie 420 


Electricity death from 92 
Electrolyte balance 1470 
Elephantiasis 2a7 
arabuiii 2 >8 

as rc'nilt of Ijunphetlema, 2a5 
experimental 2^ 
filanal 28$ 

Kondoleon operation for 2a6 2aS 
labial l3o2 
neuroniato-a 372 
of vulva 13o2 

Luasov Lldtiii>g£L. andJoitvso'T 
Jluav Dislocation at 
FJbow 7'’6-730 
Fractures about Elbow 
Jo nt >93 COl 

Fliason position and dressing for frac- 
tures of loner end of hunieni* 5JS 
ELoc.-eEii L Surgery of the I leura 
8al 861 

Ely sign m iliotibial contractures 300 
1 maciatiOD in syphilis of stomach 981 
Embolectomy of peripheral arteries 
246 

of pulmonary artery 246 
Embobe theory of postoperative pul 
monary complications 14S3 
Embobsm 244 
air 210 
treatment 2a0 
arterial paradox 24~ 
fat 247 

due to fractures 248 
in war trsuii a lu2 
lacidcnee 24' 

mesenteric intestinal olvtrvclion 
due to lOa" 

of peripheral artene* 216 

as leeulv of surptal proeed ire* 
240 

conservative measures SIO 
embolectomy for 247 
occlasion due to treatment 220 
postoperative 246 1484 
pulmonary 244 
asphyctic 244 
enibolectomy for 216 
III acute appendicitis lO'O 
in femora] neck fractures 613 
«e<\uela« 246 
ryneopnl 244 
treatment 245 
Embryoma, 134 
of kidney 1262 
Uilms S5o 

Embryonal cysts of v agma 13 19 

Emery paper to remove eallu>e>« >13 
Emetine in ameW gangrene 1 C 
I n pliraxis phrenic 8sl 
Emphysema mediastuial b-iO 90" 
acute 8a0 

m injunes of eviphagus or tra- 
chea 8a0 

ohrtructive in carcinoma of lunc. 


873 

pulmonary with npd cl e 
846 

'urgical intervention in 90" 
ten.«mn DO" 

Uaurontic 812 8 2 90" 


8a4 

therapeutic Rj 5 
closed treat? ent 8.>f 
rib rejection in 854 8 C 
siphon drainage In 8ao 
treatrnent 8»a 
varieties 8 6 

T ray film In djgnn^* 8>'l 
ebemot! craneutic agents in lirov ci 
tnnif 43 
chron c 

pyogenic 8'? 
d apbragmatie 8o3 


wall 
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rmpjema. drainage m, open, 856 
siphon, 855 

due to rupture of ahscesa into pleu- 
ral cavity, S57 
cncapauintea, b57 
epidemic, 850 
interlobar, 853 
mediAstin^. 553 
metapneumonie 857 
npee=«-?itaii3. SoS 
of gallbladder il'J2 
penteilim m, 43 
Iioatbronchopncunionir 853 
port'trauniatic, in nar iniurie' 
162 

putrid 857 

I'taphyJococeic, penicillin m, 856 
atreptococcjc. fluid m, 855 
I'uJfonanJides in, bo-l 
thoracis. 853 
tubereulous, 8-5!) 
treatment, 856 

rneephalitis, suppurative 320 
linccphalograpby. 1404 
m brain tumors 333 
m head iniunea 321 
m hydroccphalu!". 420 
Enceptialomeningoecle, 413 
operative treatment, 421 
eao, 416 

•yniptoms and aigns, 418 
Jlnchondroma, &42 
of nose 772 
roentgen finding', 1403 
Cndamoeba histolytica, cnu^ntive 
agent za aoiebio aiwee« of Jner. 
1113 

Endarteritu oblstomns 21'i 
m Kaynsiid a disease, 300 
ryphibiie, 219 

electric heat for vasodilatation m, 
216 

Endoaiiourysmorthnph) . oVihtcrative, 
225 

Tc^loPitne. 226 
Cndoccrvicitis, 1312, 1312 
acute. 1342 
ehroQie, 1343 
cauterisation in 1345 
conization in, 1346 
diathermy in, 1346 
radium treatment 1340 
Sturmdorf operation, 1344, 13J0 
Endoenne system 274 

tiieropj In prostatie enrrinoma 

Endometrial cjsts of oMry, 1316 
Lndometnomn 1350 
Endometriosis 1317, 132S. 133S 
of ovary, 1336 
of uterus, 1340 
of vulva. 1356 

castrntfon m 1356 
rectova^nal 13-10 
Endometritis eonorrhcal, 1300 
polypoid 1112 
puerperal, 1306 
Endoscopy, peroral, ft03 
rnilotheiial Tii>eloma Ewing. 547 
rndothelionia 138 262 
cum 13S 142 
Ivniphstic form® 203 
of hldiiey, 1201 
of nipdiaslinun) 614 
of pleura, 861 

Endotoiin-prodiioiig organism- 33 
Enema barium, tist for niegarolon 
408 

contraindicated in intcslmal ob- 
struction. 1035 
retention, 1433 
Enteroanasfonio'is 079. 3030 
for sarcoma of stomach 9S^ 
rnterocclo, 1324. 132S 
1 ntcrococcu® of Bargen m ulcerative 
cohtis, 1063 


Enterocolitia, uitns«u®eeption and, dif- 
ferealMtJOn, l(b>4 

Enterohtb meau-atioa of appendicitis, 

intestinal obturation due to, 1017 
I EnteRMtoRiy, 1030 
I in paralytic ilein, 1050 
technic, 1037 

I Entcrotomy. aseptic decompressive 
euctioo, 1036 

r imclcation of eyeball, 743 
Eosinopfaihe adenoma of nituitarv 
gland, 340 

leulocytcd m mflaminatory exu- 
date. 3 

Ependymoma, 314 
c>»bc. ventneuJar disnlacemcot by 
345 

intraventricular, 315 
Epicanlhus, correction. 1303 
traumatic, 1303 
Epicondylalgia 202 
Lpieondyie, iiitcrnsi of humenis 
epiphj oeal separation 6‘tS 
fracture. 500 
Epicondylitis, 20* 

Epidermoid carciDoma, 530 
cyst*. 135 136 

Epidermophytosis id etiology* of 
ihrotnb^angima obliteraai *216 
Epididyniectofliy. partul. for «per- 
matnecle, 1267 
Epididj'inis. absence, 1229 

tuberculosis 1245 ! 

Epididymitis in prostatic olbtruction, I 

1284 I 

Epididymo-orcbiti.* 1192 I 

Epidural block. 1 450 
hcniorrhaee iii hesd iiiiiiries, 324 I 

WectioM in ^iitica 3'*9 
Epicastrie disirces in earciaoma of 
etomach. fl?4 
hernia 1202 

pam Sc© Pmn, epigmUne 
Epilepsy, post-tranmatic, 338 
Ucatnient 328 
rpileptifomi iieiiratgia, 376 
Epipnyical cenlt ra of ossification, 597 
divutsion, 702 
injuries in children, COO 
of radius COS 
eeparatMn. 53S COl 701 
arro't of growth fnlkiaiog, 703 
complete 702 

fenjoral. Jon or. m rfMJdren, 0C9 
upper, m children, ti67 
rocoinpicte. "Oj 
jastaepiphy-^l. 702 
of humerus, ettemal condyle, 508 
internal cpicnndyte. SOS 
lower, 538, 690 
Upper, 589 

of lower end of humerus ,5 
prevention in acute osteomye- 
litis, 535 
eyrnpfoins, 702 
traumatic, 701 
treatnient, 703 
Fpiphyeitis, 531 
acute. 532 

supjiunitivo arthntfo and, ditfer- 
entiation 454 
tibial tubercle, 4*41 
vertebral 445,488 
Epiploccle, 1186 
ri>i*iotomy, 1326 
Epispadia® 1329, 1359 
’ pj-tfts»®, 756 

in ethmoid cancer <<4 
unilateral in malignant tumors of 
na<sl passages 773, 774 


Epithelial papiUoma of nose, 772 
tumors, lx?nign, 13s 
Epithdionia. 1.18 
ndentudes cj^tieum, 13s 
ba?al-cell. HI, 140 
hjeaKaiiamous Cell. 130 
clear Cell, of kidney, 1261 
crythemnfoid benign. 140 
of auricle 7G1 

*^^1307 pla-stic repair, 

of rectum, 1000 
of renal pelvis and ureter, 1263 
of scalp 741 
of ftoijiach, 973 

roentgen or radium therapy in, 139. 
140 

"fiuamou® cell 140 1367 
of thjTOid gland 298 
radiotherapy m 1 10 
Epithchomatosis, scrperfitxal 140 
Lpithelium regeneration and repair, 


jf ui^aatinum, 910 

trauQiaUc. 135 
neoplasm® of skin, ram, 138 
nc»4. 133 


10 

FplucbaRc, 153 

Epulis 7fcO 

fibroanpomatou® 78l 
hbromatou® 78l 
giant cell 547 781 

Ecjmhbration disturbances of follow- 
ing head injuries, 320 
Eqiunovajgu*. tendon (ran-iilanla- 
tiDD for, m poliornjcJjlis 606 
Enuiiius m poliomjthtiJ treatment, 
506 

in spastic paralysu treatment 500 
>bspt!sj*, 309 
Mgn, fOO 

Tkouas, SmARP CreneraJ forisid 
cration® of Hemm IHt 1186 
Ineutnsl Jlerttia, 

Erectores epmac tnu«clps 460 
strain due to lifting 402 
Eruptions, frigned 90 
LrT»ipclM, lie 

acute ganereno and dilTerontiation, 
120 

gaatne 952 

vulfaailamidc m llO 117 
Erythciua ah igne 9C 
Cry thctnatoid epithelioma licnign, 
110 

Erylhremla roentgen therapy m 148V 
Frythrcicyies m inllammaii ry exu* 
date®, 3 

Erytbromelaljpa 222 
E.-ophagcal diaphracmalic > erma, 
1204 

hiatus, 1201 

varices, roentgen Juidings 1409 
Eaophagoicopy, 016, i)Jl 
fsophsKU' 915 
anatomy and physioloej “^IS 
atrc*-iai with tracljtwsjpiiagcal fis- 
tula 910 

carcinoma 016 P19, 920 
roentgen findiocs. 2409 
imrgiCBl methods of treating. 919- 
«I2(I 

congenital mnifomiation«, D15 
corrosion 917 
rfcformifips, 6/5 
congenital 916 
chlntatiori, idiopathic, 921 
ihseases rociitgi.n findings, 1409 
divcrtieuia, fllT 
pre<suri 017 
trariion 917 
pul'lon 917 
roentgen findings, 1109 
traction 917, 0l>> 
examination 917 

cxpo'uro of eervioal portion In 
nicdiastinilu 909 
foreign liodics in. llfC 
gramiloniv 917 
injuncs, 916 
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Esophauus injurie*. repair, 850 
pn>«'»olf)jo , Ml'j 
^areomv 'MS 

ghortncsA. roni^niul nitli intm 
thoracic stoniarh. “IIO 
spastic condition'* 'tIT 
»tenw<, 01” 
cicatricial 017 
etncturM 917 
coneciiital, OIC 
trauma, OlC 
tumoti 016 
iilcrr<, 017 
%ari«*'< OlS 

\\ iLUAH L , Ju Fracture^ of 
Tibia and Fibula Inwl'ing Ankle, 
Osl-OOl 

}.“lhioniene, 269 
of iTjUa. 13irl 
E'lnn, 13.10 

Ltbor anesthesia, Gwatbmey tcelmic 
by rectum 7SH 

inlialation, in neck nounds, 7!^ 
pneumonia I'ltil 
Etiinioid cancer 774 
dramaee external. 761 
emus infections 759 
malienant tumors, 773 

aureerj’, 700 

Ftbyl chloride anestheeia. 1444 
ether nnostheuA 1444 
Elhjlenc anesthesia 1444 
Eupiiona in paralytic ileus, 1036 
LTSeuaiion HospitaLi, transportation 
of woundra to, 146 
treatment of lightly Abounded in. 
14? 

Fvipal Aotuhle anesthesia. 1443 
LYiseerniion of abdominal operatno 
wounds, 1477 
of ejeball, 743 

Fwlng endothelial mjeiania, 339, &47 
larcoma, <>17 
roentgen findmes, 1403 
sites, 540 

Examination, physical preopcrative. 
1456 

Excision of eertical lymph nodes, 208 
of rectum, abdominoperineal, 1103 
1106 

rxeretory urojtram*. 1223 
Lxwise aetise, 717 
aseistne, 7l7 
Huergcr, 220 
free, 717 
in fractures, 717 

of vertebral column, 623 
in treatment of poliomyelitis, 303 


passi 


717 


resistive, 717 

Fxfoliatise dermatitis 142 
Exophthalmic goiter, 2v3 

characteristic pnenmnena, 283 
course of. 2^6 

entena of operability in 289 
diJTcrentlsl ciaenosis, 286 
gastromtcslmal crisis id 284 
Iodine balance In, 2s3 
therapeutic test, 2‘<s 
tieatment, 289 
preoperative 290 


Plummer method of palpating 
thyroid gland. 283 
postoperative eomphcations 
treatment. 290 
preoperatiiT treatment, 28S 

in cardiac decompensation 

28S 

In dialietes. C'sS 

tirt'gnosis following surgpr> . 280 
ir'>chie Instahilitj in, 2M 
recognition of, 284> 


Eiophtlialmie goiter, recurrent 291 
lathy tardiA ui, 283 
thyroidectomy for, 290 ®>oe ah 
TAyrowferfomp 
Exophthalmos 284 
Iifogre«s|\e, with chcrnosis. 292 
pulsating 214 327 
EIzosLoses. 484 342,513 
multiple, 542, M t 
eartiiaginoua. 484 
of big toe joinE 610 
of 6Tst nietaUu^, Sit 
of jaw 754 
sites. 539 
subungual. 513 
Exotoxms. 33 

ciTecta of chetnothcrapeutte asetits 
on 35 

Explosion hazards in ancsthetia, 1446 
Eutropby of bladder. 1228 
Ezten-sor longus pollicis. rapture, 182 
tendon of linger, duloeation, 180 
rupture. I8I 
aheatha, inleeiiona, 172 
Exterionzation of iiite'*tiiial eegsicnt 
in\olwlu.s, l(k>3 

of loop of mtesiioe in operation for 
intestinal obi<tructioo. lOlO 
procedures, Mikulies type, 1081, 
1082 

Extraeapsular frsetore of femoral 
neck. 711 

Extradural abscess. 330 
hemonhage. 324 
tunions of spinal cord. 337. 362 
Lxtrafaecial apieoly<is or pneumo* 
nolysis in pulmonary tul>emilosi!, 
KSO 

Extramedullary tumors of spinal cord 
337. 338, 339. 362 
I'xtrarenal ey«t9. 1263 
I ztra-skeletai giant cell tumors, 547 
Extrauienne pregnancy, 1333 
decidual reaction. 1333 
in tubes, 1360 
operative technic m. 1338 
Lxtraiasation cysU. 133. 136 
urinary. ITiM 

Extremities, amputation of. ui war 
injuries. 1 37 
aneurysm. 224 

cold, postparalytic, with ulcrratioo. 

sympatliectomy for. 401 
fracture, first aid and transporta- 
tion m, 

function, after operative trsat* 
merit, W8 

liiwer. amputation. 523 
upper, amputation. 521 
lascutar miunes of. m war, 138 
war wounds 158 
Fxudate inflammalory 3 
pl> iiral, roentgen findings. 140S 
Exudstne cyst. I'Mi 
Eyelialt, enucleation 713 
ealscrration, simple, 743 
perforating wounds. 742 
Ej'vbfows, rrcoDstnirtiie surgery, 
13*il 

Fielub. epitlielioma. 139 
lacerations, 742 
ptosis, correctioo, 1393 
Eyes, BBesthetiiing 14tS 
foreign bodies in, 741 
injuries. 741 
surgical infections, 743 

rare, burns, repair of defecU,‘13S9 
cUfts, congemlal. 138» 

m relation to etulinoiiic clefts. 
1383 

deformities, repair. 1388, 1393 
Facets articular, of lower spine, 438 
F acial bones, bartures, 573 
ner\e involvctnent in head in* 
Junes, 310 


F acisl paraly sts following head Injury, 
U9 

following operation for Ingemlna! 

neuralgia J82 
plastic repair, 13'll 
Fall teat for pregnancy, 1 hl.'i 
■'1 ailing of the w«j*b 1 12 1 
Fallopian tube. al>senee, 1 560 

oxtrautinne pregnancy in. 13i/) 
patency or stenosis, rouiiigni 
findings, 1416 
False aneurysm, 223 
laJ«r. 13-57 
Falx cerebri, 313 

iASsLrn, \\ALTxn \ Cryptiti*. 
I’apiUitis, and Fissure iti \no, lUs3 
lOs” 

Farmers' skin, 93 

I ARRELL, LlEVT C 0 UIIA 8 I 1 MI J VIICS 
I Anatomy and I’hi'iologj tf 
Genitounnary Tract, 12lo l-'l'i 
Fascia grafU. 1372 
nianagenirut at anipiilalion 316 
Fascial planes of neck, infn tioii« 

sarcoma bone invanon liy, 5V3 
epuces. 166 

uifection of 171 
afler-ireatiiient, 174 
treatment, 173 
Fat etiiboiisni, 247 

cerebral and intracranial hemor* 
rhage, differentislioii. 249 
in intracapsular fractions of fs' 
niur, &I3 

in war trauma 152 
pulmonary and cerebral synips 
torus in 548 
grafts, fascial, 1372 
free. 1372 

necro-os of breast, trauraatie, 835 
traumatic, 5 

Fatigue as factor in rupture ol muscle, 
is'j 

Fatty degeneration, 4 
Fauetal tonsil. 768 

Fecal concretions a* cause of into*- 
tinal obstruction, 106) , 

control following colosii>n>>. )0<9 
obstruction of l>owel 1918 
of colon, 1061 
Feet ftoe l-uot 
Felon 1)4 
Koch incision 113 
melanotie. 140 
Female sex hormone, 1331 
Femoral aneurysm 22-1 
canal 1)04 

epiphysis, upper, fracture of. in 
children, 6C7 

fistula, traumatic nrtertoi cnou', 211 
liernia, 1)93 bee also Hemta, 
femoTnl 

hernioplRsty, 1196 , 

tyniphndenliiA, femoral liemia and 
differentiatioa. 1195 
region, anatomy', llOS 
nng DIM 1198 

eheath. 1194 , 

I'ciiiur, dislocations of liead •J*" 
fracture of artiabuhim. 710 <ir 
ppiphyi'enl sepamtion, lower, in 
cluldrrn, 66 > 
upper. In children 66< 
fractures, 6.90 Pee al-o Frortuw «/ 

head, o“teoehondro*|s of 48« 
FergU-son operation for inguinal her* 
nla, 1)89 . , j j 

Fetal adenoma of thyroid gland aa* 
enoearcmonin in 2''6 , 

Fetus, anomalies roentgen study, 
1415 

death In uItta. roentgen diagnosis 
hanii to. from roentgen rtudy. 1415 
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Ttvcr in di/ferential diagnosis of ad- 
enopathies. 272 
puerperal. 1305 
splenic. 02 
therapy m gonorrheal arthnti*. 457 
tj-phoid. 1016 bee al-o Typhoid 
fever 

nbriilation, voiitncular, goi 

restoration of heart beat in, 001 
Fibrm in infiamnm^ry esudatc. 4 
Fibroadenoma of breast. 815,617.818, 
830, 8.31 

intracanalicular. blo 831 
pericanalicular. 81!) 
Fibroangiomatous epuli«, "SI 
Fibroblastoma perineural 373, 375, 
377, 376 

ofrenfield 371.372 374 
treatment. 374 
of peripheral nerve, treatment. 
374. 375 

Fibrocarcinoma of colon, 1073 
Fibroids of ovary, roentgen findings, 
1416 

of uterus, 1307 
recurrent, 13IB 
rihroma, mtraventneular, 345 
niolluscum, 371 
nasopharyngeal 773 
of larynx, 808 
of riie^iastinuni, 910 
of muscle, lOd 
of musculofMCial layers of ab- 
dominal «bji, va 
of nose, 773 
of ovary, 131S 
of peripheral nerve*. 373 
ol 8km, 138 
of stomach. 973 

of uterus, ovarian cyst and, differ- 
entiation, 1320 
of vulva, 1356 
nbroToatous epulis, 78i 
Fibromyoma of uterus. 1307 
of vagina, 1350 

I'ibroniyxoma of penphcral nerve*, 
ribroptasia, 7 

Fibrosarcoma of peripheral nerves, 
373. 374 
periosteal, 655 
1 ibro-is, eubdermal, 138 
Fibrositis, 191 
Fibrous polyp of nose, 772 
Fibula, fractures. involvinR ankle, 6Sl 
f/ia/t arwi uppee <vtdr, S7S 
Field block anesthesia, 1449 

technical applieations, 1449 
niaria bancrofli 258, 1352 
sanguinis hommis, 258 
Filarial elep1ianliaai8, 258 
hydrocele 258 
lyrnphangieclasis, 2 j 8 
lymphangitis, 258, 201 
I ilariasis, 2->S 

due to bite by culex fatigsns, 258 
of STilvs, 1372 
treatment. 258 
surgical. 258 
Fingers, amputation, 621 
l^eball, 733 

constricting bands repair. 1397 
deformities, m poliomyelitis treat- 
ment 507 

dislocations 731.733 
dropped, 733 

extensor tendon di!,loratlon, 160 
rupture, 181 

field block Bne-the«va. I44'l 
flexor tendon dislocation, 160 
fractures. 01 5 
movements, 015 

niyxoniatou* cutaneous cy'l*. 130 
reconstruction, 1398 
tendon slieath infections, 160 
web, correction 1307 


Fjnvey, J M T.. Jr General IVin- 
ciples of Freoberatne Ireatment. 
1450-1456 

F/nof^ iWnnELi) SI Appendicitis. 

First aid m fractures, 559, SCO 
prmciplce of. SCO 

splinting lu fractures, on Isaitle- 
field, 158 

American 73 

Fissure fractures, 557 
m ano. lOV) 
of nipple, S13 
Fistub anal. 10\7 

blind externa), I(N7 
mternat 10 h 7 
tuberculous 1090 
arteriovenous congenital 207 
multiple, vanrore \ein« and, dif- 
fereniiation, 228 
traumatic. 210, 211 
femoral 211 
treatment 214 

biliary, external, Ironsplantation 
1149, 1152 

eervicaf, jmdfinc and faleral. 7bG 
duodenal 
externa). 9% 

in acute clioleey stitis, 1124 
internal 993 
feral, of colon, 1061 
roentgen findings, 1412 
gastrocolic, postoperaliic, roentgen 
fifidiogs, 14)2 
in ano. 1087 
lymph 236 
of colon, 1061 

of nos« and cheek, plastic repair 
1308 

of parotid duct. 776 
ofvuUa 1358 
pilonidal, 927 , 

posto^ratisclnliaryand pancreatic 

ercatnient, 2477 
reetosaginal. 1363 
types, 1303 
eafivTity, 776 
tliyroglossol, 787 
umhtUcal, 934 
urethral, m male 1240 
\ aginal. i 161 ' 

vestcovaginal 1361 
postoperative care. 1303 I 

treatment. 1362 I 

F/‘taieclom)’, 

Fualton, interoal metiiods m frac- 
ture*. 715 

of femora) neck. 638, 0)7, 
6IS. C.51 

of infective aipmt. 4 
(kefeta). luetiiods. in fractures of 
forearm 607 

Flaeeidity in peripheral nerve injury, 
307 

laps Soo also gru/Ie 
skin, in ampulationB. 515 
Island, 1369 

pedicle. 1365. 130G. 1369 
entiyrp}flaf ox tump 1369 
delayed 1360, 1367, 136S 
tubed. I36S 1369 
Flash burns, )49 

due to expbviORs in vrarfare, 165 
cataract m electrte slioek. 94 
Flat back. 4 fa 
n-itfoot, 308. 309 

mriekeU corrertKHi.dai 
Ilexor tendon of finger, didoeation, 
180 

elicMlis, fnferfioas. 173 
Flipper iKKitioi) 325 
fluids adminutration. postoperative, 
1474 

prcoperalive 1157 
depletion in bums treatment 80 


1507 

niudr. ^replsrement m treatment of 
Compound fracture-, 7tH 
replareiiient, volume-for-volume. 
1473 

Fluoro'cope ns aid in obtaining eom- 
pleio reduction of frarturo, C-M 
riuoro-copic «ereen for exrracuwi of 
opnnup foreign Uidies 1405 
Fluorosropy for extrariioa of fortign 
bodies, 1405 

for reduction of frat tares, HOo 
Foley l-pj-vity in stricture of nreter 
1200 

Fnlheular tfin-illiUs “C'l 
I oUicubn. 1330 

food fear in diaphragmatic hemln 
1205 

1 oot, amputation 523 
fellies fractures of 601 
injuries distribution, iy>1 
frequency, 693 
bur«ac. 20-1 
bursitw 20(i 
en||u*<.s. ol3 

in diabetes, treainient, 14t>3 
rare m periphera/ va«eufar ocelu~ 
•ion, 2l!> 220 
ehib, 4S9 See alwi ( \iiJ>foot 
congenital deformities oOs 
rontracted, 610 

deformities, surfare repair } f9o 
diabetic gangrene, luanagcinent 
1462 

uhvrs and sore* iiianageiiieiic 
146.1 

disturl>anccs, eoiimion vOS 
drop, 369 

flat 509 See b1*o FI dfooi 
functional eon*idcrutii>iL-> o.l < 
hollow, 610 

immcr*ion, due to upi Ufi lioai* 103 
landmine 149 
Madura 1402 

phalange*, divloeations of 733 
/raeturer 693 
rVin. restoration of Hr* 
trench, 149 

efmienl stage* uf rexetiun to. 164 
in trench warfare 16.1 
Foramen caecum, 274 
o\ale, hernia throuRh, 1210 
rorcann, amputation 622 
fractures l«ih tione* 609 
reduction of 61t) 

lateral di«lneaiion of both lione* of 
TSH 


.W 

Foreign bodies extraction und. r 
fluoroieopic control, 1405 
m air pii.«aage* M2 
in blaader, 1248. 1250 
in bronchi, 80.3 

roentgen finding*, 1408 
syniptonilera interval '41.3 
in colon. 1060. lOOl 
m cornea, 741 
in duodenum. 007 
in ear, 701 

in esophagu*. impaction of, 916 
roentgen finding* 1109 
in eye, 741 
in heart, 898 
in larynx, sal 

m lung rwnlgcB finding* 1408 
m nasal cavities, 700 
in peritoneal eariiy, 1062 
in peritoneum 9 tv 
in rectum, 1060, 1061 
in sigmoid flexure, 106/1 )P6I 
in stoniaeii. OH 
roentgen findina* ItlO 
treaimcnf. Ik'il 
in trachea. 80.1 
in umbilicu* of newborn, 933 
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romtrn bodip* m •\OEinii H')! 
m Hound* 9S 

intp«tmal obstruction due to, 
1017 

intrstxnilar, 741 
roentBon localization. 1405 
particles earned into Hounds by 
mis«ite«. ll'J 

protein, artificial fc\ or produced by. 
400 

Foreskin «lit, dor«al, 1210 
F5r«ter operation m cotebrol opasUe 
pnralj'sK in children, 600 
Fo<Iia} intrademial tost for tularemia, 
75 

aerum in tularemia 75, 70 
Fotheripll's di'caM* 570 577 
I-onler inei«ion for appendectomy, 
1020 

bractionnl eninal nne«lhr«ia, 1463 
Fractionated method of roentgen 
therapj 1410 

Fracture^i'location, ecmcal 023 
skeletal traction, 023 
l\al ton-1 aj lor reduction, 023 
of ankle. 7 10, 7J7 
of astracalas CHo 
of carpal Imncs, 013. 011 
treatment 011 

of head of humerus, oporatis a treat- 
ment 70S 
of Kpme. 021 

of upjjcr end of humerus, 5SS 
operative treatment 70S 
of vcrtcliral column, 018, 023. 031 
Frartures 557 
about elbow joint, 501 
and fat etiiliolism 3>s 
anesthesia in, 503 
field binck, 1443 
local 501 
nnvuenin in, 501 
arlieular, 

asrptie necrosis in. 011 
Ilennett tyiw, 018 
liier liyiieremia in, 572 
bioehemieal status of local tissue 
fluids in healinK. 571 
birth, fllW 

roenteen findinRs 1415 
tmne erafCs nutatcenous. 71S 
bumper, 1 1'J 
of tibia 712 
bj direct vtoleneo, 55^ 
by indirect siolenee, 65S 
Ij maseulnr action MO 
calcium injecticms in. 572 

local KMirre of in liellinK 571 
rallus formation in, 505 507 
rlottinji in, 5<>0 

< olles, 500 C(H See also Coffrr/roe- 

injtirj to extensor poUicls lonsus 
tendon in OOt 

ulna stjloid fractures aseociated 
with i><>l 

coniimnuted 557, 007 
ctiini lete .Vi7 
rtimplieafeil 6-Vl 
compound 557 5M 
imniobitixaticin 70(1 
inh'ctiou in 4s 

l)rr treatment of 4S 
twiunUssv Hi, 4's 

nianaei-iiient, basic principles, 
7IH 

under wartime eonditions, 15S 
military eilrjtery m 15S 
of ineiaearjiaLs and phalsnees, 
Ois I 

opernlite treatment 707 I 

O'teom)>lni« eompbcatinit 537 ' 

rwliiption of 707 ' 

sliocV and heinorrhaire m. 701 1 

Trueta methiwl for, 155 I 

fsimpre^-ion, 557 I 


Fractures, romprieaiiion of external 
femoral condyle. C07 
of tibia, lower end. C*iu 
of \crt«bnie. 022 
crush, of eenncal body, 623 
delayed union, 50*1 

factors in production. 570 
previntion. 571 
treatment, 571 
tleprcs.-ed. M7 
diahinK of, 557 
dv-Uie&Uons and diffecenttatioa 711 
di-olaeement of fracnicnts, M7 
Ceehyniosis in. eiitniticanoe, SCO 
etiology, 55s 
exercise in. 717 
externa) rotation in, 6S7 
afler-cnrc. 6't7 
treatment. 6S7 
first aid in 55'5 

eplinting in battlefield, 15S 
fissure, 557 

fixation intema) methods 715 
graduated muscles conUactioB in 
trealnii nt of, 717 
greenstiek. 5 «7 

growth of granulation tissue in de- 
layed or non-union of, 570 
healing proee*s in. 563 
heat Irealment, 7IC 
inirnohilixation of port In, SC.*! 
imparted. 5.57 
in diabetes, 1463 
incomplete. 557 
indirect causes, 55S 
mtra-articular. 558 
intrauterine OK) 

Matgaigne. 620. 030 
march. I !*> 
niasrage in. 710 
iiiultipie 558 

niuselc contraction, graduated. 717 
eetlmg in, 717 
nails, 715 

nerve injuries In. 560 
non-union. 50 
factors m production. 570 
prevention, .571 
treatment 571 
obstetrical, 70*) 
occupational therapy in, 718 
of acctalnilum. 620 

intrajMlvie dislocations of head of 
femur with, 710, 733 
symptoms, 629 
of acromion. 5S>5 
of alveolar priieess 575 
of ankle, eplintine 0S| 
of arm upper. 5.a7 
of astragalus, 691 
operatise treatment 095,713 
of Ijonrs of foot 69J C9S 

diagnostic pnncipirs, 092 
of cnlroneus, 69 > 

Bolder ■|>p3ratu«. 097 
Isirscliner wire traction in, 037 
opi rativp treatment, 097 
culiastraxalar fusion m 09S 
of carpal iMmes, 011 
treatment. Oil 
opcTotive 710 

' leal aertclirae, first aid In, 


561 


5 .V 5 


1 cling II 


Con well dressing in. 5.'>t 

lateral traction frame in, 585 
first Bid in 561 
ofetetneal 701 

/mitner clasienlar rmss m, 581 
of rorncoid proves*, 5>*6 
of roroiKud proces*. 60 | 
of rosiat rartilages .581 
of mcoid eartilage 577 578 
of extertial matlcolu*. OsS 


Fractures of cxlrcniitii«. first aid and 
trnnspirtatioii in 661 
of facial Ixines, 573 
of femur, f»50 
condylar, 006 
first Bid treatment, 662 
general eon«idcrntion*. 030 
liearl, inlracatoular, \\ hitman 
oi'crotion for, 711 
in children ^7 
internal hiation, 033. 0-17. 6l^ 
intcrtrocbantcnc, 6.53 

operative considerations, 711 
mtracapviilar, 632 
lesser trochanter. OCO 
neck, 612 

aseptic necrosis in, 613 
base, 053 

manual reduction bv trac- 
tion niculerate nMurtinn 
and inverrion, 6>.*> 

RuskII traction in, 656 
Iraction-inispcnsion m mod- 
erate alidtietioii and inver- 
Sinn. 656 

•'well leg ■ traction in. 655 
blood euppty in relation to, 
612 

Bryant triangle, 617, 038 
cirriihitnry etasis in, 614 
dugno-is 610 
etiology, 610 
extraeapsular, 711 
first aid in 61S 
iatracapsulir. 633 
bone pegs in, 050 
Bozsan method of drilling, 
051 

Brackett and Magiiuwin oj^ 
pralion 613 
care nf nVin, Oil 
ccrehrul rompliealions and 
prevention. Oil, 614 
dosed ndiietioii methods, 

. 6iJ 

with inlernxi ftuliuR, 


Lcadbetter reduction, C39, 


primary, 048 
eceotirlnry, 651 
prognosis, 651 

protraclop! and range find- 
er*. 650 

pulmonary coiii|iliratif>in and 
prevention, OH 
roentgen examination In. 

61S 

rocntgenournphy, lalsral 

V lews 0.1 1 

Ruth rrsjuctinn. 616 
8niilh-l'i Icreen liail fixation, 
650 651 

wnlkmgcali(>cr. 645 016 
5\ at-on-Jone* «ij“ rB*if n 651 
•well leg trarlion rfiiiciple. 
6tC 

Bhitman cjs-mtion 6.5I 
reduction 61 ') 4*10 
rpica Oil. 612 
W ilkie procedure 6-16 
Ndaton line in. 617, 63S 
eulwapital and through neck. 
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IVactures of femur, ofaetetneat. 701 
fixation in fetal povjtiQn, 701 
in o\'erh«id traetion, 701 
plated, 0<W 
shaft. OCn. 602 
emergency traction, 661 
first aid m. 661 
m children, 070 
Uryant trsebon, 070 
Le Mesuner traction, 071 
manipulative reduction mlh 
plaster imniobiliiation, 065 
operatic rcduetinn, 063 
mandatory, COo 
optional, 004 
Ru«cll traction. 00-1 
skeletal traction with imroo. 

bilization, O&t 
subtrocliantene, 677, 711 
operative treatment 712 
supracondylar, 060, 71J 
operative treatment 712 
traction-euspcnsion and activtk 
immobiliratiofl, lAH 
treatment COl 
operative, 711 
Upper ettremity, 031 
of fibula 675 

and tibia, inv OK'ing ankle OSl 
shaft and upper end 075 
hath lionw 077 
treatment, 077 


of haniatum Cl I 
of liutnerm, OSS 
anatoniicat neck, 5SS, 70S 
oncrativo treatment, 70S 
enpiteltum 566 
condylar 660 

operiklive treatment, 70S 
diarondllar, 5^5 
epieondylsr. 5tfl 
>ir*t Old treatment. 563 
greater tuliero«ity, 5^6 
inlereniidylar, 59i i 

lower end 601 

JoniM position and dres’ing . 
500 

treatment 600 

olwtelnciil. 701 . 

e^ft. 5‘H) I 

jnu.'Culo«piral nerve paraly«i«, 
5fJ3 

non-union in, 500 
treatment 601 
operative 70S. 709 
Bkeletol traction. 002 
eupracondj far. SP7 
in children, 709 
surincftl neck ^’>0 
T or Y. .70'). 700 

opentne treatment, 700 
trochlear. 506 
nppir end 

treatment, 5^0 
operative OsO 
of h>oid lione, 5» < 
of lime cr^•^t«, 026 
of limm. 626, fttO 
of lulcrnil nialleoliii, 0^1, OM, GSG 
of i-'chium, 625. 62C, 029 
of jaw. .VO 573 
fir't aid III 500 
rrx ntgen dmcncKis 573 
of leg tir*t aid in, 503 

re-dlucation III walking after. 71S 
of Ic-'cr Uochanfer, 600 
of lunate Imne, Tfll 
of malar Ikiom, 576 

method of efev8ft<in,57r 
of malleolus, external. b''2, 0^3. 
6 n!> 

internal, 0S2, 0J»3, O.'iO, 6S7 


of maxilla, 574 

(lifateral honaontat, 67C 
Ivy aplmt m. 570 
Kmg'ley etilint irt. 575 
unilateim. 575 
of tneni-wi of kiiee pHnt 491 
of metacarpal- 611,615,515,617 
treatment, Dl7 
operative, 710 
of metatartab, CQ 
of multangulum, Cll 
of n&<al boom, 577 

Blair method in 577 
of navteular lione-. Oil, C12 
tnatment. Cl 1 

with di-loeation of ecmdunsr 
bone. 73 1 i 

of no-,e, 577 

deformitie-, correction, 13SS i 

of odontoid prnr<>^-. G23 ' 

of olecranon proci'-:' 601 I 

operative treatment. 710 { 

of orbit, diplopia id, correction 
)393 : 

of os caleis. 713; I 

of patella 672, 673 I 

operative treatment, 671, 712 I 

splinting 50.1 * 


first aid and transportation. 5f I 
81'niptoais. 627 
genitourinary. 037 
treatineot, 629 , 

operative, 710 
of perns 1291 

of pludang).-*. C15 I 

dutal CIS 
middle. 015 
of foot, multiple, C93 
tingle, 691 
of hand 61.5 
proTitnal. 616 

of iiuluc lione, 626. 627. 620. 610 
of radius, 602 
l>as«. C02 
ficad. an 

operative treatment, 769 
nect, 603 
slieft. lilO 

opcratiTo treatment, 709 
ftyluid proce-- f65 
upiicr end. 602 
with ulnar fiactutv. CW 
of ril»». 57n 

strapping in. 579, 5S0 
of saFTUiii, C26 030 
of ecapul-v, 5b5 
neroiiiinn. i‘<$ 
bod/, &«5 

coraemd proccNi. 5-96 
firvt aid in, 561 
spine, 5.S5 

surgical neck and glenoid cavity, 

5VJ. 5sn 

of semilunar enrtilagr 49i 
of sesammcl bnnrs, 672 
of eluU. 310 

wrterrownoo- aaeur] «o In. S27 
iiasat. 110 

lirain Injuries m, 112 
ennipliealmn-s 323 
rranta! nerw oomplleatwn*, 318 
dehydration io 723 
deprc'wd, 311 
elevation of, 3(1 
examinalton of patient. 320 
first aid in, 560 

lmrar,3t0 

o-lenmyeldt* foll&ving, 312 
jienetntunr ill 
rorntgeiiologte stsidie*. 321 
snyuelae. late 32w 


Fweturev of skull, -pinal fluid in. 321 
l■ymplom», 317 
treatment 322 
of spine, 618 

first-aid 111, and transportation, 
of sternum, ."iSl 

of tlyloid pfoee-M of radius, 605 
of ulna. CtW 
of tar-al Imm s 693 
scaphoid f'lj 

I of thyvou! cartilage, 577. 67S 
I of tibia 675 
1 and fibula, 673 

I 

after-care rev» 
aMuetion, 6’'2 C^vl 
adduelion. Cl's*- 
exten-ion, fivx C'X) 
external rotatimi 6s7. CSO 
tloxiuil, 69(1 

shaft* and upper < ndv 675 
1«tli Iwm- 677 
tmtmeut 677 
otwrative 078 
atypjeal Oil 
bumper 712 

comprevion or T- of lower end 


ifitra articular n|x>nui\u treat- 
merit, 712 

oporatiw treatfrr- n( '■12 
apparatus for C7u 
plateau, b'V 

posterior lip operative treatment, 

shalt, operative tnatnirnt 712 
spine, 675 676 
tulierele 678 
of trachea, 57a 

of tranwerso proee-ses, bis 624 
ot tnctiietrum Cll 
of tfoehlea 5'*6 
of ulna. 601. 011 
ftironoid proeevs Ml 
didocation of radius with. 720 
oleersnon prper** OOJ 

operative tn'nimmt 710 
parry. 729 
shaft, fill 

operatiw treatment 710 
styloid jwoee*«. 010 
viplier extremi’tv (X(l 
with rarliiH fracture 091 
of vertebrae iipis r dursal without 
rvird injury, ti-'l 
Cll vertcliral Wly 6ix 
Jafe c}wing«« in 62') 
without fold initiry fi'VJ. 633 
exerCi'Cs in 623 
first aid in. 561 
hammock method in fSl 
planter }ae1>ei in. 621 
progno«i« and re-uH» 63.’, 
reduction, meebantc- of, CIO 
leehnie. 630 
firt.e, 61« 

su-p>>n>inti metiuMi (I)aml, 
621 

of wn,t. 691 
af(er-enri'. CfH 
n( ivgnmatie Isuie .576 
operative treatment. 577 
nn bUtlefielJ. fir*l-*>d “[•! nting In. 
15s 

njarative tmtmeol ’>71, ,97 
anr'lhr»la fot. 714 
care following, 714 
ebriiee f I time f<< 76S 
iniheatHm* f >r, 707 
methtxlt of internal fiatins. 
715 

prvpxralhin of paiwnt, 714 
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Fracture*, operative treatment, req- 
uisites of e<iuipnient, oper- 
atma room anti tissistants 
714 

of surgeon, 713 
over-ntlinE, 557 
parry, of ulna U9. “29 
patholojne 530, 557 
pathology and repair, 565 
local in dcla'cd or non-union of, 
r.70 

phy-icnl inedieine in 715 
plate* steel, 715 

post-reduction immobiluatioii in 
treatment. 56S 
Tott s. f>^7 713 

X ratiic treatment, 713 
{K>*inc enu«es, 558 
pre-epip!iy«-cal 702 
prophylactic measures aeairnt de- 
U\ra nr non-union 572 
puncture 557 

reduction ane«lhesia for, 5&1 
parly adiantage* of, 50'* 
ojien 707 

spinal eotd injury during, 61U 
under fluoro»eopic eontfol 110 
relaxed mniement 717 
repair proce** 565 
Rolanrfn type C17 
screw*, tnaehtnod, 715 
metal, 715 
«eiiile 55.S 

shod, and injury treatment, 5CS 
treatment OCO 
simple 637 

soft part injury m 538. 566 567 
spontanenus &>7, 6'Jl 
sprain, 10 1 6.57 
suhneriA*|eal MS 

1 and \ of femur, opcfatm 
treatment, 712 
of liuineru*. 700 
of tihia. loner end, COO 
tourniquets In, 500 
traction in immediate 561 
Iransporialion in 5.50 
treatment ininiedials, 56S 
oeeupatinttol 71h 
operatiip 713 715 
pBy<iotherapy, 715 
union of delayed 5C0 
lariptiss 5.57 

>a*cuUrcfririencyofsoftpBrt.*tn 5GS 
walking after rc-educatinn for 71s 
wartime I5s 
n! fxirftnitu'* J'jS 
wedging Wine fragments in 715 
wound* in, first-aid treatment 5G0 
1 of humero*, "O'! 

Fragitita* o**ium idiopathic V>s 
Iramnent* di-plaeement, in fracture* 


in fractures pclvi*, 629 
lied improii'eo 6.53 
Itradford in lul>«rculnsi* of spine 




I r> 




lfa*icr-.‘-ptl!er operation in tnffeniinal 
neuralBia, 

I'rrdct-ICBmni*te<lt operation for py- 
loric »ieno«i», 947 94*1.050 
I ree fat graft* 1372 
slin graft* 1370 

Freiberg infraction of metatarsal bone. 
4 vs 

»ign in rachitic kypho*is, 4 15 
f riction ma«*agc In fracture* 717 
iBiEDSLU MoaniaT and t5*LTgiw. 
( APT ALTMAN ‘'tncture of the 
llile Duct*. U46-11S4 


FrShlieh syndrome, femoral epiphy- 
seal separation in, C67 
of hypopitiuiansm, 347 
Frontal lobe, {^Mssioma niuliifomie 
of, yeotnruUr distortion 
314 

tumor, appmaeh tor. 346 
sinus, external drainage, TOO 
infectuma. 7C0 
imgation.*, 759 
malignant tmnors, 774 
o'teoma 772 
surgery. 760 
tran*illunii»ation. 75H 
Frontoethmoid operation. Lyrncb, 760 
lYostbile. 86 

high altitude. 149 
of hand 87 

Fulguration in earcinoma of Madder, 
1274 

i-ray wnth 1274 
Fulton splint 729 
Fungus infeetions. 62, 63. 64 
ray. 64 

Funnel brea.*t. SI2 
Funinele. 112 
of scalp 740 
treatment 113 
roentgen, 113 
softening unguent* m 114 
stapliyloeorcu* toxoid in. 113 
*-ray. 113 

Funinculo-is of amputation stump, 
518 

of ear. 764 
Tccurrent. 46 
Fusiform neuroma 3C6 
lusion operation for seolio*i<. 474 
for tubereiili>«L* of hip. 43'*. 439 
of knee. 441.442 
in fraetures of ealeaneu*. 698 
of saeroiliae joint. 474 
Fu«<i*p«tochetal gao^ne. differential 
diagDo*M. 126 
infection of tkm 134 

differential diacnmis 12C 


Gabnblcn sling. 717 
CiAue CouInTsM rilonidalSmu«cs 
and Cyls. 924-931 
Galeatii cii*t in scolio*!*. 452 
Gallbladi^r. 1119 
adcnonio, 1142 
anatomy. 1119 
rarnnoma 1143 
cholcrj^til}* in. JJ4I 
galbtlone* and. relation. 1143 
jautidire in. Il44 
metactaoi* to liier. II4t 
efaoleslem*i* 1125. II3{ 
colic 112'> 1119 

following rliolcOidectomy . 1 1 19 
di*ease* 1122 

appendmtis and diffeTentinlmn 
1024 

chronic, gastric ulcer and. differ- 
cmliation 96.5 
liver paliioloio' m. 1119 
roentgen feiding*. 1413 
ertipyema 1122 
function* 1119 
gangrene 1122 
liematogeimus mfertinn 1125 
hydrop*. 1125 112^ mt 
inc>*mn*. IJ34. 113S 
infcetion. route*. 1125 
inflammation 1133 
acute 1123 
chrome 1123 
pancreatitis in 1122 1141 
papilloma. 1143 
perforauon, 1121 1128 
physiology. 1119 
remoi-at 1131 
colic fcdlowmg 1139 


Gallbladder strawberry, 1142 
tumor*. 1142, 1113 
benign, 1 H2 
malignant, 1143 

Gallic operation for inguinal hernia. 
1191 

Gallow*t,Th<>mv*C NVypla*!!!.* nl 
the lArynx hOj-W/l 
Galbitones and gailbladd<r, relation, 
1143 

robe. 1123 

inearcerated intestinal obstruction 
due to. 1615 
roentgen findings. lU3 
symptonileos, 1130 
Ganglion ivfl 
carpal 180 

eeUs, syropathetie, 3'*1 
dorsal. 178. 18C 

goivienan. approach, by subocri|viial 
craniotomy, 38l 
of w-nst 178, tsn 
sphenojialntine, neuralgia of. 37l> 
Ganglioneetotny. eeriieotlioracic, for 
ilaynaiid s di*oa*c, 399 
lumbar, for Raynaud e disea*e. 3**9 
•ubdiaphracnintie, for essential hj- 
perten<ion 4U.3 

sjTiipflthetie See .kymportrcfoiriy 
thoracic, for Raynaud s disease 
399. 400 

for thromboangutis oblitemm 

401 

Ganglioneuroma, 302 
of msdift<tmum. Oil 
GaneliomtH, 3b*» 

Gangrene, acute 117 

differential discnosi*, 120, IJl 
pcnirillin in. 119 
roentgen treatment In tlS 
suHailiiazolo in, 118 
amebic. 125 

diffirential diagnosis 126 
amputations m. 223 
.Mosehcnwiti te<l for kite. 222 
arterio-sclerotic. 21S 
chronic. 121 

differentiation of «••<■* 126 
diabetic, amputation in. 1461 
artenoselerotic. 218 
of toe* and feet remit* of treat* 
ment (table). 1462 
from thromhoangiiti' obliterans 
215 

ga*. 25. 120 Ree at*® CitHCrtnr 
chemotherapy in 46 
a'//7cre»tA*J Aueiwiwa 120 
in wound.* 117 
penicillin in, 47 
sulfathiAzoli- in, 118 
treatment 26 

hemolyticstreptococcu*, 119 
differential tliagno*!* I2fl 
Infect lou*. of skin and sobculaiii'oil* 
tiisue, 117 
juvenile, 215 

iiiedieal and surgical mtiagi meni 
1461 

of lirea.*t R13 
of foot, amputation in. 222 
of leg in elderly person*, ampuia- 
linn in 22.3 , 

po*to{>crative progTe*‘"e l>acfcnfll 
•jTicrgi'tic 121 
differential diBgiif»*i>>. 126 
presenile, 215 , 

prevention by va«odilalation in liga- 
tion of artcrie*, 215 
progrp**i*e bacterial synergj.*tie f >i- 
lowing eeco'tomy, 122 
pulmonary*. 861 
spontancou" 215 
Oangrenou* Italaniti*. 1216 
impetigo 12.3 

differential diagno-i*. 1-0 
sultathiatnie m. t2< 
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GangrpnoMs loMoas of abdotnins] of 
che'^t wall 27 

Carrh oon-suppuratmg oste}ti.-<. 547 
osteomyelitis, 532 

EHang'a i^arcDzua of bona and, 
differentiation. 552 
non-suppurating. 552 
roentgen findines, 1403 
sarcoma of bone and, differeatia' 
lion. 5l\) 552 
Oes aiisce^, 152 
ancstlietics. 1444 
baallm infections, 102 

po8loperats\e, 1477. See Gat 

OnnOTsnt 

paiigrene, 25, 120 
antiserum, Ilb 
ehemotUcrapy in, 40 
differential aisKnosia, 120 
dry or emphysematous type, 
153 

in war wounds 153 
m orld « ar I, 24 
organisms in, llK 
roentgen therapy in, Ilt>, Hlh 
Kulfathiazole m, llS 
treatment, 7fi 
ni'i'tard bO 

pam in intestinal obstruction 1QJ3 
noatopcrative 1470 
phlegmon, roentgen Uiagno-is. i40l 
war. injuries by hO 
C5a«eou« ey«ts of intestinal wall. 1044 
(lasobno burns in warfare. 105 
Go-secrian Ranglion, approach to, iSl : 
eaaminaUon of. in trifacial neu- 
ralgia, 177 ' 

postoperative complications in 
nperatioQon 8bl ' 

pressure on. in trigernwal ueu- 
ralgin. 377 i 

resection, in trigeminal neuralgia 

tumors, triKOininal neuralgia and 
difforentition, 37o 

Oaslfcctoniy for carcinoma of stom- 
ach U7U 

Gastric See also Slmnnch 


ach 

catarrh, acute. 954 
erysipelas. 952 
hciucrrhage, 953 
lava^, 143 1 

in jwstopcratJie hiccough 14Jl7 
neoplasms, hemorrhage from 0 i-J 
perforations, postoperatiie 95s 
ayphili* 9^3 

ulcer, danger of carcinoma in 900 
wounds. 950 

postoperative treatment 000 
Gastritis, diffuse, gastric nicer and, 
differentiation. 960 
phlegmonous acute, 952 
treatment, 933 
Gastrocnemius, rupture lb.3 
Gastrocolic fistula posWtKratiic, 
roentgen findings. 1412 
Gastroenterostomy for carcinoma nl 
stomach. 070 
for gastric ulcer 070 
for relief of duodenal ob-truction, 
palliative 907 
for svphihs of stomach. 0‘^> 
m pjlonc obstruction. 970 

jejunal nicer following d?! 
Gastrointestinal crisis in exophthalmic 
goiter, 2a-l 

symptoms in prostatie hypertropliy. 
12n3 

tract, argentaffin turnon.. 391 
paraganglioma. .V*? 
regeneration and repair. U 
wounds J62 
Castrojejunal ulcer, 971 


Gastrojejunostomy for csrnnoina of 
stomach, 979, 996 
Gastromesentenc ileus, scute, 09J 
(lastrorrliagia, 953 
Gastrorrlie’iis, 953 
Gastroscope, Kovamg 954 
Gastroscopy in dtagnosia of eucinom t 
of stomach. 976 

Gastrostomy for caroaoma ofCHipb- 
agiis. bl*) 

for removal of foreign bodies 
from stomach 931 
Jaaeway, 920 
Oatcii 5\ D Infections and Tumorh 
of tw\ewV)T>e 1014 1010 
Gaucher cells U77 
disease, 1177 
splenomegaly llfil 
Gauze oxyiiuinotiiic scarlet red 
1375 

xerofomi, 1370 
Genitalia, external m women gonor- 
rhea of, 1300 

mtemnl m women, gonorrhea of 
1301 

male external, duplication, 122» 
injuries and diseases, 1291 
Getutouruiary symptoms in pelvic 
fractures, C27 
tract. 1210 
onatomy. 1216 
congenital anomahes 1225 
physiology, 1217 

Gentian violet treatment of bum* 
M 

Genu varum in nekets, 461, 503 
George and Leonard technic for lateral 
* ray Mens m fracture^ of femoral 
neck. 034 

Gcminal centers of lymphoid nodules 

GcsceiCKTen.Ciitni.BsF Tumorsof 
Done 53h-556 

Gestation, tubs). >nter«titial. 1336 
GnoRMLaY. llALm K Acuta buppur- 
atiie Vrthntia. 453-15b 
Giant cell epubs, 347, 781 
tumors, cxtraskcletal, 547 
of lione, 546 
roentgen findings, 1403 
of jaw. boingn 782 
Hites. 539 
Giantism. 346 

Gibson cecostowy. 1078, 1079 
GirruKn hsArono R Inmnes and 
Surgical InfectwRo of Fyas anil 
Adnexa, 741-743 

OiLCBEBBT, fpoAB Lohrincton Sur- 
gery of Mu cleg and Ligaments 
11^7-196 

Gillies' metlaid of debating fractured 
malar Imne 577 

Gilmer method of fixation In fractures 
of mandible. 574 

Gimhernata ligament 1193 1194 
Glands, CowrpeT *, 1217 
of Littr6, 1217 
sain ary, 776 
tumor- mixed. 779 
thyroid 274 necal-mT'Awroidsfand 
Glandular rnreinoma, 128S 
tick fever 73 
type of tulavenus 74 
Glenoid cnxjiyr, frartiire, 5Sll 
Giioblastoma multifonne 313 
Glioma. 310 
Gtiosix, 316 
focal. 5(n 

Glomus tumor*, S09, 371. 375 
neuromyowtend 371 
(reatmcRt. 375 

Gloxscctomy. partiaL for cancer ni 
tongue. 752 

Glossitis rhomlnca mediana. 7S0 
gypliditic. 74H 
chrome, 750 


3‘'o 

results, 3S5 

Involvement in head injuries, 320 
Magill intratrnchoal tube in ex- 
posure of, 385 
neuralgia, 383 
treatment palliatiie, 3*4 
trigeminal neuralgia and, differ- 
entiation, 379 

Glossy skin in peripheral nerxe injur- 
ies 367 

Glottis edema bOl 

impending treatment 791 
Glove*, rubljer putting on 1423 1424 
sterilization 1 120 

Glucose administration following head 

injuries, 

in intracranial operations 336 
in postopcralivc keto i* 1470 
Gluteu* inoximua muscle 401 
Glycogen storage of by liver, 1119 
Goiter 27S 

adenomatous iiyperfunctitming 2Sl 
With hyperthyTOidi'in 281 
Without hypertliyroidisin 279 
adolescent 27s 279 
classification 27 n 
colloid diffuse 278 
differential diapu>«i« 279 
endemic, 278 

bactpnal fart* r in etiology 278 
exophthalmic. 2'<5 S?e aUo At- 
o;>l‘ffio/mie uouer 
intrathoraeie, 279 
lingual, 298 
lymphadeiioid 294 
poetpoiiiment of operation in 2sl 
tome nodular, looou- iiaUnce vn 
281 

Goitrogenic substanecx anil thyroid 
function, 278 

Ooi.i>»TB|s. Albbrt 1 ( ongenital 

Anomalies of the (icmiounnary 
Tract 1221-1231 
Goldlhwait irons, C20 
Gonadotropic hormone in tutnors of 
textia, 1290 

Gonococcal peritonitis OM 
vaginiti* m children 1301 
Gonococcus infections 21 
of kidney 1233 
penicillin m 22 
sulfadiazine in, 22 
sulfathiazole in 22 
Gonorrhea anal 10x9 
anorectal lU'So 
in women 1300 
rectal 1089 

Gonorrheal arthritis, 45fi 

aspiration of joint In 457 
coRiphration of gonorrheal ittw- 
Ihrltis. 450 
fever therapy in. 457 
pcmciUin in, 457 
euifonamidcs m 457 
liyrthnlmitis 1200, 1301 
ccfViciti* JJOO 
endoccrvicilis, 1312 
endonii trill*. 1300 
hydrosalpinx 1301 
{jcrioopboritis 1300, 1302 
pyo-alpin* 1202 
MlpinoH-s 1302 

acute api.i.ndieitis and, diffcrcn- 
tjalJon, 1302 

ectopic pregnanev and differcn- 
tiatmn 12(13 
sulfonamides In 1301 
opplicrnun m gonorrheal arthrtlis 
457 

JenosynoMtis, tiibcrculmn tennsyn- 
nvitisand differcntiaPon, 178 
urctiirltis 1300 1201 

artlintis complicating. 4,i6 
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Gonorrheal vulvovaginitis. 1300 
to children, 1301, 1303 
Gouty bur=itia 19b 
Gown, surgeon s putting on. 1423 
Groa&ao lolbele c>st3, rupture, and 
appcndicitia, difTercntiation, 1034 
GrajJenigo syndrome in infective sinus 
thrombosis, 331 
Gralte bone. 1373 

autogenous, in fractures, 715 
calibrated, 1390 
cartilage, 1373 
comeal, 1373 
fascia, 1372 
free t>pe3 1389 
fat. 1372 

full thickness 13S9 
mucous membrane, 1372 
muscle free, 1372 
nerve 1373 
011icr-Tliier«ch 130 
osteoperiosteal m fractures, 572 
sUn, 1370-1372 See also SLin 
orajta 

free 1370, 1371. 1372 
on amputation slump. 619 
tendon 184 1372 
thiek-“pbt 1390 
Thiersch 1370 
VOID 1373 
Grahui EvarTS a (Revised by 
Nath.an a MoiwcK) Islands of 
Langerhans 303 306 
Graham, Lierr C’oi- A Srspnevs 
and Rankin, Dthoa* 
siCR Gevcral Ibed 
It CarciDooia of the 
Colon 1072-10S3 
Careinoma of Rectum 
ond knal Canal, 109S- 
1107 

Gramicidin in bums 85 
Gram-negative b'lcilli, aerobic, 23 
anaerobic. 20 

Gram-positive bacilli aerobic, 22 
anaerobic, 25 

COCCI, 17 - „ . 

Grant, i KAsas C injuries of Spina] 
Cord 349-356 

Treatment of Meningitis, 356- 
357 

Granular pycbtis, 1234 
Granulating noutids. 100 
treatment 110 
Granulation tissue 7, 8 100 
growth, in Iiactures. 570 
Granuloma, cocridioidal, 71 
ingmnale 1353 
of colon, 1063 
of esophagus. 9l7 
of tongue, simple, 750 
of umbilicus 933 
Granulomatosis, non tuberculous, 266 
Granulomatous thyroidiUs 294 
Granulo'a cell tumors of ovary, 
1319 

Gravel m upper unnary triirt, 12551 
Graves' di-case, 2!'3 Sec also ExopK- 
thalmie goUer 

Granitz tumor of kidney, 1261 
Grvt, Howarp K Cholecystitis. 
Cbolelithia-is Choledoeholitbiasis 
and Associated Diseases of the 
Liver 1119-4142 
Greenstick fracture 557 

m children treatment 584 
Gntti-Sfokes amputation, 525, 526 
technic 326 
Groove Harri-on. 481 
Grouping of blow 1428 
Growth center*, osteochondrosis, 4S5 
Grynfelt hernia 1213 
Gubemaeulum te’tis, 1217 
Guillotine amputation, 519 
method of tonsillectomy, 769 


Gumma of bone, roentgea findings, 
1402 

of breast. 837. 839 
of eerwK, 1346 

of tongue, cancer and, dilferentta- 
tion. 749 
of vulva 1353 

Gummatous enlargement of abdom- 
inal lympts nodca tn. tyvnphaden- 

lUs. 266 

Fporotricho'is, frl 
Gunshot wounds, Ifll 

bemianopsia follomne. 319 
of abdominal wall, iUl 
of pancreas, llo7 
of spleen. 1170 
of stomach. 037 
of thorax, M9 
Gun'-tock deformity, GOO 
Gwathmey technic, ether by rectum 
by. 7£M 

Gynecological roentgenography. 1415 
Gynecology, 1300 
Gynccoma-tia 612 
lo male tvis 

fl BCBSTVNCE, 1 

Haight anterior thoracoplasty, 886 
method of catheter aspiration. bC3 
Haive-v. Samuei. r and PcMBcnroN, 
John peJ Di-eascs of Thyroid 
Gland and Their Maatecment, 
274 2<V> 

Hair ball m stomach, 9S3 1410 
roentgen findings, 1410 
Hajck-Luc operation for sinusitis, 760 
Hallux rigidas, 511 
valgus, 510 
varus, fill 

Ilal'ted method u carotid aoeurynn, 
225 

operation for malignant diseases of 
male breast. MO 
Easatum. Iracturcs, fill 
Hamilton rablnt lest. 543 
Hammock frame, 620 
method in crush fractures of verte- 
bral bodi^, 620 
nam*lnng mu-cles. 461. 471 
Hand amputatioa, fi2L 
ape. 369 370 
hones, fractures 615 616 
burns, repair of defects following, 
1395. 1396 

deformities surface repair, 1395 
Sexion and adduction, m cerebral 
spastic paralysis, iTeatment, 501 
frostbite of, 57 
hemangioma 208 

of surgeon, wound contamination 
from. Is 

palmar fascial •pace infections, 170, 
171 

phalange*, di-locatioos of. 733 
simian, 3^, 3*0 
tendon sheath mfeebons. 166 
Hand-Schuller-Chnstian disease 1169 
Handley lymphangioplAsty. 2oS 
operation for lymphcdenia 256 
Havtorp JornM. Itoundsof Neck. 
791 795 

Hanrahav, Edwvbd M • Scalp, 739 
741 

Hahbiv, Mavweu. Osteochondrosis 
of Growth Centers, 485-489 
Harelip. 1382 

Hariuncton. Stuabt W • Diaphrag- 
matic Hernia 1203-l^S 
Tumors and Cysts of the Kid- 
ney and Ureter. 1261-1262 
Hamson groove, m ncietv, 481 
Hart, Dehti. Injuries Due to Chem- 
icab, 88-91 

Injunea Due to Cdd 86-88 
Harvet, Harolo D. The Pento- 
neiim, 93o-01fi 


Hahvet, 8 C. Injunes and Infections 
of lireaat, 819-816 
Hoshimoto Etruma lymphomato'B 
204 

Hawley fable in pelvic fracture, 630 
Haynes apparatus in fractures of 
femur COO 
Head 7 19 

and skull di'ea.'es, roentgea findings, 
1491 

diseases, roentgen findings, 1491 
injuries, 309 
brain, 313 
complications. 318 
convulfions following 328 
eranml nerve roniplications, 318 
dehydration in. 323 
deprcH-ing drugs in, 322 
esammatioR of patient. 320 
hearing disturbances following 
320 

lumbar puncture in 321 
operative procedures in, 323 
roeutccnologic studies m, 321 
scalp 309 
seqnelac late, 32S 
skull ilO 
spinal fluid in. 321 
symptoms, 317 
treatment, 322 
war wounds of, 150 
Head. Jerome IL Anatomy, Physiol- 
ogy and Congenital Anoma- 
lies of Thorax, Pleura, and 
Lungs lrll-M2 
MediaAtinal Cmpbyscms, 907 
Traumatic EmpDyi>ena. 842 
Headache in brum abscess, 331 
tumor* 833 

in cerebral contusions, 318 
ID chromophobe pituitary adenoma, 

in hy’drorepboltis, 427 
m osteoma of niual sinuses, 772 
in poliomyelitis, fi03 
in sinu«itia, 757 

Healing Sec aL«o R our i ht«hng. 
by first intention. 7, 401 
by second intention. 9 101 
by third intention, 9 lOl 
of fractures, 470 565, 667, S6S, 670 
of wounds, pnnciplci of, 100 
Hearing di<iturbances following bead 
injuries, 318 

in acoustic neurinoma 340 
Heart, adhesions to, 897 

aneurysms, roentgen findings, 4046 
angulation, b97 
boat, restoration, 900 

m ventncular fibrillation, 901 
etand-itiil, 900 

intratracheal in*uffiation in, 
900 

blood supply, new operation lo 
establish, 903 
compre«3ion, b93 
acute, 893. 894 

anatoniieal lesions producing, 894 
Deck tri^s in, 894 
chronic 895 
sears. 897 

resection steps In, 896 
contusions, 898 , 

decompensation in hyperthyroid 
um. 292 

decompression for hypertrophy 898 
in exophthalniic goiter preopera- 
tive manacemcnl. 2s9 
dilatation in arteriovenous fistula, 

disturbances following thoraco- 
plasty Vi9 
foreign body in, S98 
gralting vaseulanxed tissue on, 
hypertrophy, deccmpreffiion lor, 
898 
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Hrort, mas*aKc. OOO 
{n eltctnc shock, 93 
new blood supply by operation, 
903 

operations on, 905 
pnthology, b'Jd 

penplurol, m penphersl arterial 
eiTiboli!«nj. 217 
physiolosy, 
reaniination, 900 
throUKh euripcal approach, 93 
rupture. hOO 
ffeenrig-irheel wjurj, SQS, 900 
•urgery. M I 

syiupaliielic innervation, 405 
tor*ion. &97 
trauma, b9S 
tumors, 901 

vat^nilar lesions, roentcon findings, 
1406 

wounds, hemotamponade from, S-17 
non-penelraline bOS 
pciietratine noO. h'JH 
transthoracic approach in oper- 
ations for, S50 

Ifeat, electric, for vasodilation in 
syphilitic endarteritis 219 
m thromboM-*. 240 
treatiiient of fractures. 7fM, 716 
llelicrden » nodes, 477, 47s 
Heel a\’uL*ion with osteonijehtis of 
calcaneus, repair. 1398 
bur'ne. 205 
painful, $13 
spurs, 51] 

Ihomaa, 21Q 093 
Ilefentnykoso, 09 

HcRar oporatioQ for iwrmeal lacera- 
tions. 1327 

llrovra. Casmb F Surcery of Pul- 
monary Tuberculosis, K74'f'93 
Hcineke-Alikultci pyloroplasty for 
•tneture of bile duets. 1149 
llelbingbign in flatfooc, $09 
IJrbotberajiy in tu>M<rridpsis of bones 
and Joints, 410 

Ileoianipocndolhrlioma. 209. 203 
llciuanipoma 130, 207, 200 
capillary. OO*! 
cavernous. 137, 309 
of band, 2(IS 
of kidney, I2C3 
of neck. 7‘10 

of oral canty. Shetanre treatment. 
137 

of periplieral necvcs, 371, 373 
of akin, ns 
of spleen 1170 
of tongne, 117 
treatment. 137, 305, 209 
venous, 200 

Jfemaninopeacs toma 209 


Ifemalctne»i« of ^astne ongm, 953, 
954 

Ifcmstoeele of tet-tjs, 1202 
Hcciatocolpos. 13^.9 
HeinatocysJ 130 
llcmatOKenic -hock, 1405 
Ueiiiatoma aneurysmal. 210 
treatment 2U 
a'icptic, 9 

of alKJomujal wall spontaneous 932 
of niv-'al septum, 753 
of ovary, 1337 
endometrial 1339 
of scalp, 309 739 
infected 313 
of v^va 1358 
Ossified, cot 

Ossifying, following di*localions of 
elbow. 728 
postoperative 1476 
pubating 210 
treatment. 215 


Hematoma, subdural, brain s 
and, differeatiatioa, 332 
ciironic, 335 
treatment, 326 
subperioateal, roentgi 
1403 

Ilematometra, 1347, 1359 
llcmatomydia 349 
Hcmatorachis. 349, 154 
llematrv-alpmx. 1347 1359 
Hematosperniia, 13^ 

Ucniatuna m bladder injuriea, 1250 
iacyt-tiHs 1244 
in kidney injune*. 1247 
. in Pelvic fraetures. 023 

m tuberculosis of kidney. 1244 
in tumors of Madder 1271 
in Urinary calculi, 1250 

•igmficance, 1220 

nenu.mop- 1 % bitemporal, following 
head injury 319 
in brain tumor 331 
tti chromophobe pituitary aden- 
oma 347 

bontonynH/us, in l^ain tumor, 334 
in chromophobe pituitary aden- 
oma 347 

HemilAniinectoniy for spinal cord 
tUTtiors 305 
Ifemibryngectomy, S06 
Heuiithyroidectoioy m erophlhsdinic 
goiter, 2b» 

Ilcmoeftroiiialosis. 1181 
Ilcniolytie jaundice 1171 
strcpcococctc pefitonitis, 914 
streptococcus gangrene, 119 
differential diagnosis, 1(9 
penicillin m. 119 
feulfathiatole, m IIS 
lafections due to, 17. 45 
tnicroserophiJic. infectioos due to. 

ulcer due to. 132 
Remophiiia thrombocytopenia and. 

ditTeriuitiaUoo, 1173 
ncmophilus influenzae in infectious 
disea-e-, 24 

Ueniorrhage by cnntrecoup, 313 
cereWal front birth injury, 414 
concealed, 210 

due to asphyxia in cerebral pahucs, 
414 

epidural 321 
extradural, 334 
following ton-illectomy, 770 
from peptic ulcer in apj^dicitis, 
1011 

from ulceration of benign tumors of 
stomach, 981 

from wounded artery, 210 
fastne. 953 

in compound fracture, control, 794 
m duodenal ulcer 1003 
in gasiric ulcer, 953, 966. 90S 
bfood trsnrfustoas m, 907 
treatment, 967 
in iijjunesof Iner, llOS 
in papilioma of colon and rectum. 
1070 

in wounds of stoniadi, 054^ 
into breast. 812 
into penrawum, 599 
intracerebral 414 
intrawnirirular. 414 • 

meningeal. 315, 313 
interval, 324 
pcteclual. cerebral, 315 
postoperative, in thyroidectomy, 
290 

ntarain K in, 1153 

rectal, in carcinoma of colon 1076 
in carcinoma of taetuin 1100 

retroperitoneal in war Injuries. 163 
shock-, syndfonus m war mjunes, 
160. 151 

aubacacltnoid, 31$, 325 


Hemorrhage, subcortical, 315, 325 
subdural 324 
encapsulated, ^23 

tendency in jaundice. vitaiDia K 
and, 1131 
uterine, 1 }2S 
Hemorrhagic cj-st, 136 
of kidney 12 ^ 

disease of newborn, prevention, 414 
Hemorrhoidal prolapse, 1091 
Hemorrhoidectomy, 10h9 
Hemorrhoids 1093 
external throiiibo-ed 1093 
internal and external 1094 
injection treatment 1094 
marginal wico-ities 1093 
po-topernfiie care J 09 - 
steps in removal 1090 
treatment noii-iurgicaJ 1091 
palliative, 1091 
surgical excision, 1095 
Hemostasis iii cranial ojMirations, 33G 
10 operative slioek, 1460 
m wound- 100 

Hemotampanade from hemorrhage 
mto pericardium from wounds of 
heart, S'17 

Hemothorax 847 849 
after thoraeentese- S49 
HEXT>En«£». ME2.VIV 4 , Afeclwiniesj 
Derangements of Knee Joint 493- 
499 

Benderson lag screw m intrarapsular 
fractures of femur Oil 
suvpensicn operation lu reeurrent 
didoeation* of Shoulder 711 
Henoch purpura mtus«u-cei tiun and 
diEerential diagnosis 10,>4 
Jlcpar Jotiatuiu 984 
Heparin in thromliOM*. .10 -10 
Hepatic ab‘ee-<s 1114 1115 
emetine injections in 1115 
Hepaticoduodenostcuny lUi 
Hepatitis and disease of gallbladder, 
J339 

giuniuatous OS-t 
nepatolienojTaphy lii3 
Hepatoma. 1117 

Hereditary deforming diondrodyv 
plaaia $42, 543 o5! 
edema, differentiation from lymphe- 
demas, 255 

Heredity m devebpmeni of varico-e 
veins 227 

nerniaphroditivm 1230 
Hernia. 190 1184 
abdominui US4 

degrees of involvement 1185 
etiology 1184 
general convideration- 118-4 
relative frciiucney, IIM 
cecal I 209 

diBgtiOai* differentia! US” 
diapliragnmtic II 84 1203 
ciwgenilal 1201. 1205 
e-oplivgeal 1204 
fabc. 1203 
non-traumatic. 1203 
parae-ophagciU, operative clo- 
sure. l-W, I2QS 
phremcotomy tor, 1208 
presence or afecnee of sac. 1203 
roentgen findings, 1410 
traumatic 1203 
direcl-mdirect, 1187 
dor-afM 1213 
encysted 1187 
epigastric, U‘'4. 1202 
externa! intestinal obstruction due 
to. lOoO 

femoral bilateral 1194 
differential diagnosis, 110-1 
etiology, 1193 
incidence 1103 
injection treatment. 1199 
operations. 1195, 1J97 
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Herms femoral operation^, femora] 
approach, I1‘J6 

inguinal approach. 1108 i 

BUime tnaleiial, llOSi ' 

progno-i’s, 1200 
recurrent, 1109 

strangulated 1050 1199 I 

operaUotl for, 1109 I 

taxis la 1199 
treatment, 1195 
operative. 1195 
trusses in 119a 
Grynfcit, 1213 
hiatus, 1410 
mcisional, 1184, 1202 
infantile, 1187 
inguinal, 11 S 6 

adult or actiuired type, 1200 
complication* 1193 
congenital, 1200 
direct, 1186, 1187 
direct-indirect. 1186, 1187 
etiology. 1IS4 

injection treatment. 1188. 1192 
oblique 11H7 
in female, 1187 
varieties. 1187 

operations, extra aponeurotic I 
transplantation 1189 I 

Callie a 1191 
indications 1189 
pon-transplantation of cord 
1189 

suture Biatenal in. 1191 
transplantation of cord (Cass- 
ini). 1188 

operative accidents, 1191 
recurrence, 1192 
strangulated 1050 
treatment, USS 
mechanical. IISS 
postoperaU're. 1191 
surgical. 1188 
truasea in, 1188 
inner angle, recurrences. 1193 
mtcmal 1184, 1203 
intestmal obstruction due to, 
1051 

interstitial, 1187 
into tunica vagmalis, 1187 
intrapentoneaT, 120S 
irreducible 1185 
Littr6, 1186 
lumbar. 1213 
obturator. 1210 

IIowslup-Homberg sj-ndrome 
m 1210 

strangulated, 1210 
ohhque mguinal 1186 
of bladder, 1186 , 1212 
of colon 1206 

of diaphragm, roentgen findings 
1406 

of duodenum 1200 
of foramen of 1\ inslow, 1209, 1210 
of lung 844 
of muscle, 190 

of semiliinar line, 1184 1202 
of urinary bladder, 1186 
of rub a, 1332 
omental 1186 
operations, modem, 1188 
paracecal 1209 
pelvic, 1210 
perineal 1212 
rectal 1212 
sagmal. 1213 
Pern 1213 
pscudomuscular, 190 
reducible, 11S5 
retroperitoneal 1209 
Richter, 1050, 1186 
sciatic, 1212 
eliding 1314 
bilateral 121-4 
of bladder. 1214 


treatment 1051, 1185 
earl> . lOal 
eubpubic, 1210 
through foramen ovale, 1210 
thyroidal, 1210 
true suus^ai, 100 
umbihcal. IIM, 1200 
I adult, 1200 

I congenital 1200 

; infantile, 1201 

I operation, 1201 

I repair, ‘vest over pants,” 1201 , 

' 1202 

strangulated, 1201 
I unusual 130& 

I ventral 1202 

with nondescended testi* 1187 
Hernial prolruMon of meninges, 

I 415 

; sac. 11S7 
Hcmie en glls^ade, 1214 
Hernioplasty. femoral 1196 
inguinal, llbb 1197 
HemioCoRiy. Ilbo 

Herrxuvs. Lons G Indolent Ul- 
cers, 127-131 : 

Hee'clbach tnangle 1187,1189,1108 I 
HeascLTrsE, H Close Diseases of ' 
the Vulva 1352--I359 
llgcea. Georoe J- and AvnatB 
VV iLUAsi DbIV nr Tumors and 
Cysts of Mediastinum, 909-915 
Bey amputation of foot. 524 
Hiatus henna. 1410 
Uibbs fu*>on operation for tubercu- 
lo»i9 of knee, 441, 442 
Biccougb po*loper«tive. 1486 
gastric lai age m. 1487 
RUCon method for opening deep ab- 
scesses 265 
while line of. 10S4 

Elinged-ring arm splint (Murray- 
Jones), 660 

Bip, arthritis, mcisioa (or drainacc, 
455.450 
buroae 201 

deformities m pobomyelilis, correc- 
tion, 507 
disease, 438 
di'locations 734 
congenital, 491 
reduction, AUis method. 734 
Bigelow method. 734, 735 
Oormal, 635 

osteoehondral. tropbopath}', 487 
snapping 180 
tubercute's-. 438 
fu>ion operation. 43$ 
treatment 439 

Hirschepning disease. 1048. 10o9 
sympathectODiy for. 406, 408 
Hirst opmtiim for vagmismus, 1352 
Histamine, 1 

in iontophoresis for varicose ulcer. 
232 

Histiocyte in inflanunatory exudate. 


Hockey-stick ina-uon for felon, 115 
Hodgkin’s di<ea.‘«, 270. 271 
invasive stage in. 279 
of mediastiDum, 913 
of pleura. SCO 

Pel-Eb-ton tsiie fever in, 271 
roentgen findings, 1406 
skin le*ion in, 141 
splenic, 1181 
sarcTHna. 270 

Houier F JificfiEi, C^ts of Skin 
and Mucous M«nbraae, 133-138 
BoUow back. 444, 445 
foot 510 


Ilouiav, CosiiiAvoER Chile \mpu- 
tations in IVripheral \ oscu- 
lar Hi'casc, 222-223 
Aneurysms, 223-226 
Artenosclero*!* 217-219 
Congenital Abnormalities. 207- 
209 

ErytSiromelalgia. 222 
Occlusiie Diseases of Penph- 
eral \ essels 215-21/ 
Evphihticf ndartentis, 219-222 
Wounds. 210'215 

Holman-Sehulte suction pressure 
ebanibcr for thigh, 221 
Homans sign. 238 

Hormone, gonadotropic, in tumor of 
testis, 1296 
parathyroid 291 
synipatbonumetic. 395 
tn>TotTOpic, 277 

Homer •yndronie. 224. 296, 393 813 
in cervical nb 411 
Horse rcrum, sensitiiTtj to. 109 
Hor*eghoe kidney, 1226 
syndrome, 1220 

Hospitals, army, preoperatiie ward 
m, 151 

shock ward in, 151 
base, reparative surgery at 147 
eiBcuation, transportation of 
wounded to, 146 

Hourglass conslnetioo of stomach la 
gastric ulcer, 06.1 
deformity of stomach. 964 
duodenum, 1411 
Hoawinaid’s knee, Ifh*. 263 
Howship-Romberg sign 1050 
syndrome in lumbar henna 1210 ' 

Hvcoisa. Charles Diverticula of 
Unnary Bladder. 1253-12^ 

Humerus, epiphyseal acpontion ex- 
ternal condyle, 59S 
internal epicondyte, 608 
lower. 590 599 
upper, 688 

, ftacturcdidocationa, upper and 
! lower, 630 

fractures See also Frartum cf 
hvmeru* 

anatomical neck. 768 
I low er, treatment, 599 

I obstetrical. 701 

surgical neck, fracture, 708 
Hump back, 444 
iio«e correction, 138$ 

Hunger osteomalacia 481 
pain. 1000 
Hunner ulcer, 1240 
Hunter operatjon lor aneurysm. 225 
Hus.«oq-Ko-c operation tor cleft hp. 
1384 

Hutchinson syndrome. 392 
Hyaline thrombus. 236 
Hydatid cysts, 194 bee also 
cofcvt ey»tt 
of kidney, 126.3 

roentgen finding!. 1414 
of liver, 1116 
mole. 1315 
thrill me 

Hydradenoma of vulva. 1356 
Hj drocele, V29n 
aspiration. 1436 
filarial 2o8 
of cord. 1230 

of tunica \aginalia, congeDital. I-JU 
vaginal. 1216 
Hydrocephalus, 426 1415 
acquired 426 , , 

associated with meningocele. 4i», 


entiation. 430 
congenital 426 
encephalography in. 429 
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rocephalus. ob«lructive, internal 
or non-commimicating, 4iG 
lenoliulfonphthalein test Black- 
fan and Dandy, 429 
'Cntsen hiidings, 1401 
■TOptonis and signs, 427 
eatment 430 
lies, I2fi 

’ntrieiilogMphy in. 429 
Irolicpato'is, 1120 
Iroma, subdural, 326 
Ifonophrosi®, 1222. 1241 
I prostatic hj'pertrophv, 12vt 
ifcctcd, 1231. 1231 
itermittcnt, appendtcui'- and. dif- 
ferentiation, 1021 
xintgen Bndings, 1414 
irophobm, 60 C'Ce al-o nah}ei 
drops of gallbladder, Mib 
pancreatic c>st and differentia- 
tion, 1164 
punous 915 

drosalpmx. gonorrheal 1301 
Aarian cysts and differentiation, 
1319 

drothorax, &52 

droureter, kinks of ureter due to, 
260 

groina, 107 
jursal. 202 
yitte, 2C2. 7S8 

of neck, Duffy procedure in. 789 
•yaticum cob, 7b9 
eonMtiitum, 262 

uetie, differentiated from tuber- 
culotrt teno>»ynosnti« 178 
quen imperforate, 1359 
’Old bone, fracture*, S77 
'pcradrenalemia 30b 
•peradrenalisni, 40S 
peremu functional. 222 
lest of Moscbeovi'iU for amputation 
site in gatigreTie. fil5 
111 circulatory disea-se of cx« 
Iremity, 515 

venous, intermittent in pcriptierat 
vascular occlusion. 220 
yperliydro«i«, neurogenic 402 
syinpaihectoni) for. 402 
yperiniulinism, 301 
yiiernephromn. I2€L 
rneiitgcn findings, 1403, 1414 
>j>oro«tosw from meningioma of 
tuberculum sellao, 339 
yiwrparatbyroidisiii, 300 
ditfuse osteitis dfirova with, SSS, ' 
540. 549 

iperperi!ilftl«i3 of appendix, 1020 
yperpluias, nasal, 755 
of thvmus, 303 
pseudocpitheliomatoua, 141 
lypcrplastic rhinitis, chronic, 755 
lyperpnea, 1470 

fypertcnsion, essential, adenomatous 
goiter with hyperthyroidism 
andj differentiation, 2''3 
(•jmpathectoniy for, 403 
thoraeio eplanclmieectomy for,, 
403 ' 

paroxysmal, adrenal medullary tu- 
mor and, 394, 395 i 

!I>-perlbyroia states, 281 
flyperthyroidism, 279, 284 
adenomatous goiter with 281 I 
decompensation of heart in 283 
rtenervationof adrenal glands in, 305 1 
primary. 283 ' 

thiouracil in control of, 288 
with hyperfunctioning adonoiuatous i 
goiter. 282 

Hypertonic solutions kidney damage i 
from. 323 

Jli pertrophic arthritis, orUeular carti- 
lage changes in, 477 
capsule and intra-articular struc- 
ture changes in, 476 


Hypertrophic arthnbs sciatica In. 
dS* 390 

synovnal membrane clAuges in, 

scars 1370. 1380 
Hypertrophy, mu-cular, true, 192 
of breast, virginal, M2 
of heart, decompression for, 895 
of prostate, bemgn, 1280 
of ton ils, 768 

prostatie roentgen findings, 1415 
HjTiervcntilation, pce-toperative. ItKS 
njlioadrenalism, dUO 308 
Hj-podcrmadjsia, Hi7 
Hj-pofunction of parathyroid gland- 
dOO 

Hypoglosoal nerve involvement in 
head injunes, 320 
IlTOogiycemia 30d 

due to hypennsulinism 30d 
posloperstiTe, signs of. 1461 
due to hypennsulinimi I4C1 
HypoparaUiyroidf’m 300 
ireatment. 300 TOl 
HjpQphysis, relation to gyneeoiog> 

Hypnintuitansm syndrome 317 
lIlTuplasiia of kidnei See Kulneu 

hujiOt^iuia 

of me-«nchyme. 582 
HjTKiprotetneniia 1475 
iiealing proc<!->a and 6 
plasma proteins m. 100 
treatnunt 1475 
Hypo-padia* 1229 1359 
Hypoa-eaiie pneumooia rn fractures of i 
femoral neck, prevention, 043 ' 

Hipothyroidi-m 300 
treatment, 300 
Hypoventilation 1481 
Hystcrectoniy, 1322 
for uterine myoma. 1310, 1311 
subtotal. Danforth metnod 1310 
Hyitencal scoUovis. 448 
Uysternneurasthenia following head 
tcijuriM 328 

Hysterotomy, 1315, 1347 


icebag* to combat hyperti 
bead laiuries, 323 
Icterus neonatorum 115> 

Idiopathic aneurysm 22d 
fr-ieilita* o^mm. 558 
scofi0''is 448 
llcitis regional 1017 

roentgen findings 1411 
Ileocecal intuwiu<eep»ion 105.3 
Ileocolic intiBsuscrption 1051 
Ileocofostomy, Jiaakui rUnip teefatue, 
1081 

Ileostomy bags. 106s 
for carcinoma c4 colon. 1070 
for ulcerative c<di(is 1967 
permanent, 1079, lO^Q 
Ileum duplex. 1013 

tuberculosis of terminal, roentgen 
findings, 1411 
Ileus 1030 
adhesive, ZOO 
artcnomceentene. 1048 
acute, 092 
duodenal, aesitc, 992 
chrome, 092 
dyuamic J0S7 
gastromesentcric, acute, 093 
inhibition retkx, lOoC 
inhibifive fparalytli), 1010, 1056 
paralytic, 1056 
in appendcciUs, 1023 
or niechanteal. 28 
po-rtoperative, 28 
spastic, 1057 

suction siphonaee through nasal 
catheter in. ltW7 


I ILofemoral thrombosis 238 
llioiJectiiicalbur«iti». 202 
lhop-oa« nuiscles. 4bU 
Iliotibial band, coairartUfc«. Olicr a 
treatment, 3'JO 
Ibum, /rnctures, 620. 630 
Immcr-ion foot duo to vet lifeboats 

Immobilization by plvter splints m 
fractures of arm 610 
in compound fractures, 700 
m fractures 568 
post-icduction 568 
in liitraeapsukr fracture of femur. 
641 

Impacted fraeture. 557 
Impaction or over-riding of fragments 
in Colics fracture. Wi > 

Imperforate anal canal and rectum. 
1613 

hjmeii 1359 

Imptligo gangrenous 12i 
diffireiitial diagnnsi- 126 
sulfathiazolc 111 124 
Implantation c>3ts Idi 
Impres&iones digiCoruiii 1 164 
Incendiary bomb-s burns from 105 
Incised vounds 161 
Incisional hernia, 1202 
Incisions for amputation of arm >22 
of fingers. 521 
of foot 52 1 
of leg 525 

of lover c*tremit> o27 
for appendectomy 1026 
for earbunele'i, 114 IICI •> > 
for carcinoma of bn as| v.r I 1 
Koch, for drainage 'if flint 17 >i 
Ober for .dramagt uf lip 453, 
436 

Inclusion cyst. 134 
Inroiuptetc fracture oi7 
indigoeannine test tor luiil function, 
1222 

Indolent ulcers. 127 
Ireatment, 127 
Induction analgesia 1430 
Induetothcmiv for raUvn<al spurs, 
512 

Induration m thromboptih bitic ede- 
ma 211 

Infantile hernia 1187 
paralysis, 502 Eee also / fiomprii- 
tM 

scurvy, 480 

fiifanta, blood transfu;icin.s in NSO 
Infarction of spleen lir>l 
Infected wounds, 162 Uti tOs 

in var, surgical muinceinent of, 
I'lT 


Bacillus cob, 23 
diphlhenae, 22 
influcnxae, 21 
mallei, 24 

mucoHU.s wpsulatus, 24 
proteus 24 
pyncyaneua, 21 
Hiihtihs, 2J 
tuticrculosis, 23 
typho«u«, 23 
bursal. 198 
enrotid sheath, 706 
cheinDtherapeutie agents in 
manted, 40 41 
Clostridium novji. 26 
oedematu maligm, 2(> 
snrdetlil 26 
tetoni 26 
vetciuj 23 
cortical 1231 
of kufney. J23I 
destruction of tissue in, 36 
diphtherntd bacilli, 23 
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Infections due to aerobic bacteria, 17 
to anaerobic bacteria, 24 
to catbetcrization, 20 
to ■micioacToptulic organi^rns, 2G 
to tnicro-organisma, 16 
fascial space 171 
fungus. 6i, 03, C4 
ga« bacillus, 109 
gonococcal 21 

granulomatous, in male breast, 838 
in bums, 80 

sulfonamides and peTnciUin m 
53 

m compound fractures, 48 
in nar ivounds, 132 
invasisc 152 

produced by flying missiles, 152 
intraocular 743 
inia'iie treatment of 42 
localization of 4 
in taflammation 4 
of appendix, acute, 1019 
of bladder 1239 
of bone. 530 

roentgen flndings, 1401 
of breast 810 813 
u) male 83S 
of bronchi. 802 
of ear external 762 
middle, 762 764 

of Kidney, heniatogenoua, acute 
1231 

oi larynx WJl 
of maxillary bones 779 
of n»»al accessory ■inu«es, 750 
of neC^i deep 795, 79S 
of scalp, 310 740 
of serous caiities 43 
of sVin, fuso'piroehetal, 134 
surgical 112 
of small intestine, 1014 
non-epecifle 1014 
specinc. 1016 
of tendon sheaths, 45 
of umbilicus 033 
in nenbom 933 
surgical, 033 
of urethra 1245 
of urinary tract, 1231 
of vuIn a. pyogenic 13S4 
pelcic, chemotherapy u>, 1306 
in vromen 1300 
pneumococcus, 21 
postoperative, 13, 28 
aiimentarj’ 28 
re*piratory, 27 
urinary. 20 
puerperiQ, 1305 1306 
renal, types, 3233 
spirochetal 27 
Staphylococcus albus, 21 
aureus. 20 
bartcTiophage in 20 
penicillm in 20 
strcptocoecu-*, 17 
hemolytic, 45 
Milfonamtdes in, 32 
surface with injury necrosis in 
war 152 

surgical 13, 10, 29 
chemotherapy in 32 
organisms causing IG 
portals of entry 29 
spread mthm body 30 
tendon sheath, 166 

due to drainage of felon, 166 
tetanus deielopment 55 
toxemia in 35 
Treponema pallidum 27 
urinary, oporatiie measures. 12.39 
ivar wound 152 

surgical management of 155 
wet or edematous type, 15-3 
wound prophj lain against. 50 
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Infiltration in carcinoma of bbddcr, 
1268 

of breaat 822 
phlegmonous, 1294 
Inflammation, 1 
acute 2 

and repair of tissue, 1 

chronic 4 

nature of 1 

of i»ca.-it, 813 

Of bursae, 197. 202 

of cervix uten, 1343 

of external ear, 762 

of )aiT bones, 780 

of labyrinth, 764 

of lymph nodes, 2&( 

of lymphatic vessels 259 

of middle ear, 762, 764 

of muscles, 191 

of nasal siDU5>e« 758 

of parotid gland, pyogenic, 777 

of pentoneiun ^6 

of prostate 1277 

of submaxiUary gland and duet, py> 
ogenic, 778 

of tendon sheaths, 1C9 
of thyroid gland 202 
ol tonsils. 767 
of vagina (surpcal), 1351 
parenchymatous 1159 
tissue changes m 5 
vascular phenonvena. 1 
Inflammatory barrier, 35 
cancer, 825 
exudate i. 3 

polymorphonuclear leukocytes {n, 
3 

•tneture of urethra 1293 
Infraction Freiberg, of metatarsal 
liooc. 4^8 

Infrapatellar bursitis, 203 
Infra red radiation, miunes due to, 96 
Infusion, intravenous. 1427 
rectal 1433 
subcutaneous. 1427 
Ingronn toe nail, 513 
Inguinal abscess, 265 
adcnilu 1246 
bubo 206 

hernia indirect IISG 
oblniue factors m etiology. 1184 
bee also llernui, tnpuinaf 
hemtopla^ty. IISS 
lymiphadenitis 264 
region, anatomy 1186 
shutter Keith 1181 
Inbibitive liens. KMO 1036 
Initial operation in war wounds, mci- 

hemostasH m 164 
pnnaples of, 154 
removal of foreign bodies is, 
154 

surgery at Cleanng Station 146 
Injection alcohol, into dutiii *ac, 432 
mtrapt ntoneal 1437 
intravenous, 1429 

aupplemcotary, m caudal anes- 
thesia, 1451 

treatment of bemoirltoids. 1094 
of minimal liemia, 1192 
of intractable pain. 431 
saline solution 431 
of vunco-e vems, 232 
Injuries Sec al-o If imodz 

birtli. eerehrat hemorrhage from, 
414 

chemicnl 78, 88 
due to acids 8S 
tobIa<t 149 
to cold 86 

in high altitude flying 87 
treatment, 87 
vasodilataiioD in, SS 
to irradiation, 78 


Injunes due to bfting, 463 
to radium, 00 
electric 78 
necro-is lu war, 152 
of bile ducts. 1140 
of bladder. 1248 
of brain, 313 
of breast, 810 
of bursae, 197 r 
of che“t. crushmg, 847 
of colon. lOro 
of diaphragm, 831 
of ear, 701 
of esophagus, 016 

surgical repair of, 850 
of eye* 741 
of bead, 309 

of intervertebral disks, 463 
of joints in war, 159 
of lodaey, 1216 

of larynx, 800 • 

of liver, llOS 
anenua in 1109 
bradycardia m, 1109 
complications, 1109 
diagnosis. 1109 
prognosis, 1109 
treatment 1110 
of lower back, 4C2 
of lyniphatie vessel' 234 
of muscle®, open. 190 
of neck. 701 
ofnenceof "91 
of nerves in fracture*, 669 
of humerus, 593 
of penis, 1291 
of pecipheral nerve", 366 
of pleura, 852 
of scrotum, 1292 
of semilunsr cartilage* 401 
of tkm due to war ga>es, 89 
of spinal cord 3(9 351 
of tarsal bone* distribution, 603 
of tendons 179 
of testicle, 1292 
of thoracic duct 254 
of thorax 848 
crushing 848 
penetrating 843 
perforMiTig. 851 
of ureter, 1218 
of urethra 1291 > 

straddle of bulb and bulbou.*. 
1292 

of vagina traumatic, 1348 
■ steering post," 848 
thermal <0 

to intima responsible for throni- 
boMS. 233 

transdiaphragmaiic, 831 
vascular, of eitremties In war 
158 

war. 161 Sec also ITor Injnna, 
n mind* etc 
wounds of chest in. 161 
maiillofacial ICI ^ 
Innervations of vistcra sensory, 461 
Innominate aneurysm, 224 
Insect bite wounds 107 
Instrument* for amputation, 514 
sterilization 1420 

Infuluv in diabetic surgery, 14C0, 
1461 

overdo-age, 303 1461 
protamine zinc in emergencies of 
diabetes 1401 

Intercondylar fractures of humerus, 
595 

Intcreo-tal neuralgia 433 
Intenhoabdominal amputation 5.0 
Intermittent claudication in th’^ns; 
without occlusion, la cWeriy 
arteriosclerotic patients. 218 
in thromboangiitis obbterans -10 
venous hyperemia w peripheral 
vascular oeclu«ion, 220 
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J/iJfi'niJ fsjatjon m /rorJurp of femur, 
CJ’>, 017. Gt^ 031 
neck. contraindietttH'iia to, 
OlCi 

UrQva, IIM, 120 ^^ 

*w«*tion slnnds of, relition'-Jiip to 
B>BecoloE>. 13-1 

Interposition ojicrntion for rjrtocelo 
and iirobjwe of nteru«, 1320 
Inlerruptioti of phrenic ncn.'o eunduo* 
lion. i'MD 

Interscnpulothoracic amputation, 523 
Interstitial cystitis, 1210 


inrr 


11S7 


tnyoiiia of utoru-a 1307 
tuoal gevfaljon, 1330 
Inlcrtrico of l)rra.«t, bl3 
liitcrtrocfianteric fractures of shaft of' 
fttiiur, C>o3 

openiti\ c considerations, 052, 
03 .J 

Intcraal apricndieiti*, 1020 
tiicnjiiEeal hcmorrhaKc. 324 
InlenirUbra! disks, 45'l 
uijuncs to, 4C3 
Jaio eJiangt", 022 
lumbar puneture in. 401 
position of patient in, 403 
I rotruded, d'-O. "I's* 
mitloerophic •MidiM in S't.'s 
trauma and edema from. S'*? 
tnatnicnt 

ruptured pam in, 405 
Inti-itinal botUiriEtnu In obstrueiion, 
HU'I 


IWr 

due to ohstruclmn 1031, ICklG 

lUi.*<‘oua dMeiition limited (o 
rtiltm in. ItXlu 
in Mrieturo of Miiall 
J(M5 

in tolvulus, 10*>2 
lietnorrhatH* and perforation in t>- 

phoid feter, 1010 
mtiibation, 1133 

ad)j«va, partial/ Jreot-, 
nient lOlO 

ca(liarsi< m partial, tReffcctiial, 
1030 

congmital, 1030 

deeoinpre«s!on byopcfulton. lOlO 
by suction siphonagw through 
ducxlenal catheter, ItMO 
deleriiiuiitig a lability of mtiMine. 
lOt'l 

diaioiOMs 10-3S 
dificreniml 1030 
factors roTitnbutinK to delay in, 
ia 3 > 

distcnfinn in, conliOHed 1033 
due to aducreni diverticulum, 
1012 

to adhesions and liands, 1030 
to cornpresyjon from willioul, 
1030 1&4S 

to ernbrjolopc defects 1030 
to errors in rieielopment of in- 
terline, lOiO 

to foreign bodies, 1030, 1<M7 
to galUtones 10-17 
to Ecmia. 1030, 1050 
estemal, 10^1 
internal, IOjI 

to inturrusception, 3030 1033 
to nibclianicol aRents lO-lO 
to meconium in nc«b<»rn lOlk 
to tneaentenc thrombosis and 
cmbolisni. 10o7 
to nervous jmbalaaco, 1031 
1036 

to stnefure of bon el icall 1030, 
1043 

to tumors. lOtO 
to volvulu' 1030, 1031 


Jntsshnal ob-tmetran, d>*naiiiie, 1037 
eiuRta m, contraindications. 1030 
enteroanastorao-u, l(Mb 
enterocystotna congenita] 1044 
cntcroitomj cr«>Iortoiiiyin,lC39 

etwloej. ItWO 

csterionraUon of affected seg- 
nient, lOfO 
fecal, ItMh 

femoral hernia and difTcrcntia- 

ccneral featurcH 1030 a 
tdxiitiftcattoii nf tj'pe miO 
Incidence of tarums tj-pts. 10-12 
labomtor) data 1031 ' 

mechanicft). 1031, 1043 
morbid anatomy, IOlU 1032 
oxygen mhalationa m 10(2 
phyMCtd find ngs 10J( 
phyriolooe con-Hloratiors 1032 I 
salme wdutioR in 1011 
stranKUlntuiR 1031 lOiO I 

Gontraiodieatioii to decompres* i 
«on tn, tow I peri] heral 

(ran-<fQ-ion m. 10(2 i Intcadennai 

Ueatmeol. 103“ for tuhron ix 

tyi'Cs. classification and treat-' nheal l-kl'i 
iiient (taMe). KUl fotruduitsl i apid 

tanous typea. comidcratioR, 10-13 Intradural liiona 
aascuinr. 10-11. 1037 uervital v iti' 

tenou* pri"i»UreiM. fOCJ.1 tuijipn* of -I uuJ 

Obturation due to enttrolitbs, 1017 Intrsbryntiut •air 
pofypon-* roentgen (ladings, 1412 f fntralieauieiirar> n 
Stasis, lO-JO ' Intrsiucdullj'i tui 

in email intestine. 1035 
strictures, 1030 10-13 
BCiiuired. 10(4 
conaemtai 1013 
dui to volvulus. 1051 
to uorms. 1(MS 
tul>er<ulos)s, 1004 
einciurein, 1014 
Irib-tiiM, enremoid tamorf, VJ> 
dcMlopinent error* (other than 
congenital <tcno»is) causing iti- 
te«tinal ob-lrucnon, 10o6 
dupticotions 1013 
large >*ee al'Wi Colon. 

anomalies, injuries and foreign 
bodies. lOo"' 


' latracramaf aeroccfi: 320 

division of glo- Dpliaryjjjrra! nerve, 
for neuralgia, 3'*o 
re-'uJfs. 3so 
equilibnum, 317 
ojieraticjiis, J3o 

pluco-e adnimt*tration m 236 
■mppoTtive meas-ure* during 335 
pneuniatoceJ.* 326, J27 
prcb'ure m bram liinior 33 1 
increased, m bram injuries S13. 

au 

tresliiicnt t 

pbv-)t}opjc COD i r-inwi- 3 J 3 
eellv turcica th I ty 1404 

septa rupture of me ral 

414 

tumoro roentgen fin U04 

Inlraetahle pam 42li 

ncuro-urgi ry fi t -j 
oiHfraiimi for 4„ 
tnatiiuni 431 

iintid of 431 


div'criirula 1003 
iniU''<UH(vp(ioo. 1053 
natron me «• lumen, 1013 
biiiall loin 
adenoma 1017 
anomalies. 1000 
atresia, congenital. 1000 
carcinoid (umnr. 101b 
carcinoma 1017 

roentgen finding-*. 1411 
di-ea-CN, roentceii findings 1 1 1 0 
jnleeUoui. vpcoBe 1010 
iymplMxarroma lOlb 
malrotaiion. 1010 
non-rototion 1010 
ol>«tniciion. roentgen Sndiiigi 
1411 

varcom'i, 1018 
atpiioei* rnngemtal, 1009 
tubcTCuio-is 1017 
stricture from. 1014 
tumors. 1014 1017 
bemim. 1017 
nialuniant. 1017 
stricture in, 1044 
typbo*d fever and. 1018 
volvulus. 1011 
stricttire, lOU 
torsion 1019 

(ntra-articutsT fracture, 33S 

Intracanalicular fibroadenoma of 
breast big ^19 

InlracapsuLv fraeturo of Xemiuv 632 
711 


il cord. 


Intranavsl draiiiu > ir oth- 

mold smiwer "Mj 
Intraocular foreigo > 
infections, 74s 

rotraprlvic di\fo< ti i I ad of 
femur with fraciiii ii tubuluni, 
710, 733 

lotrapcricarjial ■■esjiirni >f great 
vev«els, penctrabne ttcuritU **0b 
Ifttrapcntaneal hennas 2 f>b 
uiection. 1437 

IntranlLurat pneunionulvn bbO 
closed, b'<0 

Intruthoracie uounds of cheat, Doti- 
penetrating bf 
penetrating, b4^ 

Intratraclieal inaufflvti >n m restora- 
tion of heart bent '<UU 
Intrauterine oJiiputstion* 669 
fractures, C'J9 

Intravenous ane«the'in ni iiar uoiind 
treatment, 25S 
infusion 14^7 
[ injections, I42b 
, medication, thrombosis following 
23b 

I urograms 1223 
, Intraventricular tumors, 314 
I latubation, I43C 
' intestinal 1433 
technic It33 

Intu-isusccption. 1012 1053 
chrome 1U55 
cohe, 10 cl 
compound 10>3 
differenlial diaenosw, J054 
entene lO-il 
deoeecaf lOVi 

ileocolic lClo.1 

in intc-linal obstruction, lOoS 
recurrent. 1055 . 
reduction non-operatiic, 1055 
mentgi’Ji fuidinjc*, 1412 
types, 1053 

Inva ion of lio«f. baetensl, 34 
Invasive component, -(2 
treatment of, 42 

infection In s^ar v-oiind*. 152,153 
anaerobic eclluhli* in. 153 
gas ganiTTcne in 15-5 
regional infection m. 153 
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Iodine aclniini-trstion in parathyroid 
in'-ufliciency, 2**1 
balance m goiter 2M 
for field of operation H23 142-1 
in prophslaais oI collmd goiter 2T9 
in treatment of exophthalmic goiter. 

2SQ 

preoiicratiie 2js8 
therapeutic te^'t for exophthalmic 
goiter. 2SS 

lontophore^ia in rancor ulcer. 232 
Irons ualhing, 6>5 
Irradialion for keioids 13a0 
m carnnoma of cervix, 1314 
of larynx SO" 
of Lp. 745 

in exophthalmic goiter 2‘'7 
in malignant na^al tumors 774 
m nijoma of uterus, 1307 
in sarcoma of “rtomach 0''3 
in tuberculosis of vagina Idol 
mjurie- due to 91 
of bypcittoplue ‘-cars, 13“0 
of o\ anes ID cancer of brei't tj-15 
preoperative m cancer of brea-st 
141b 

Irreducible hernia 11S5 
Irrigation of nasal accessorj sinuses. 


193 

ulcers 12s 

Iseluoglutcal bur'iH'' 202 
i«ehium, fractures C2o 630 62'! 
Island skin Ilap 1309 
Hands of Lanecrbana, SCO 
tumors 303 
irettment, 303 
Isografta 1373 
corneal 1373 
lTor> fracture plates 715 
IVT, ItoBEBT II 13i»location of Tem- 
poromandibular Joint, 720- 

Tractures of Facial Bone® iTi 
577 

Jaws 77<1-7M 

Salivary Glands and Duct- 
775-779 

Ivy splint for fractures of maxilla 57(1 


Jacxbov Arsold Spinal 4nesthe»ifl 
1451-1455 

Janeway gastrostonij 930 
Jaundice acholuric 1171 
elmical classification 1120 
hemolytic, 1171 
m gaUstones, 1141 
m carcinoma of bile ducti 1145 
in cholefy'titis acute 1131 
chronic 1129 

in pancreatic carcinoma, 1164 
in pancreatitis 1162 
in stricture of bile dueu. 1147 
obstructive, 1131 
epherocj-tic hernoljtic, 1171 

calcified dental anomalies, 784 
carcinoma 784 
cj Sts of dental origin 79.3 
deformities correction IS'^O 1391 
dentoeystie tumor' 78-3 
dkvoa.^ roentgen findings. 1401 
dislocations 7J1 
epulis, 780 
pant cell 7Sl 
exostoses. 785 
fractures 500 573 
of lower, 573 
first aid in. SCO 
roentgen diagnosis m 573 
upper. 574 

pant cell tumor, benign 7S2 
lumpy, 61 


Jaws necrosis, 779 
osteitis deformans *785 
fibrosa cystica, 7b5 
osteoma, 7b3 
osteomyelitH. 7S0 
overprominence, correction. 1391 
periostitis, 7&I 
retrusion correction, 1391 
earcoma. 782 
tlivroid tumors, 7^4 
torUA palatinus 784 
tumors 7^ 

of dental origin 783 
upper, osteoniyelitis in infants, 759 
Jejunal ulcer, 971 

foUowinggastroenterostomy , 1 064 
Jeiunojeiunosiomy, 1166 
Jejunum duplex 1013 

Stenosis. ot«lraction of duodenum 
due to 99J 
Jelly belly, 945 

Jewivus, \4 Kevnxtii Minor Sur- 
pcttl PiOfeduTcs, 1427-1437 
Jerking ainputation stump 519 
Johns Hopkins operation for inguinal 
hernia, 1189 

JoUNnON JlUAS and Tuason, Ei> 
DRUM E I, Dislocation 
at Elbow 726-73(1 
rractnrcs almut FJhon 
Joint 593 C(M 

JoBNaoN. Robert \\ .Ja f'onEcnital 
Deformities I’art 1. 4&9-I92 
Joint mice. 4M 
Joints, anestlieuxing 1448 
aspiration, 1436 

inacuteeuppuratiTC arthritis 454 
in gonorrheal arthnti*. 457 
disloentwD, congenital, 493 
elbow fractures about. 59-3 
incision and drainage. «i acute sup* 
puraiive arthriti-, 454 455 
loose Ixidies in, 464 
pyemia. 453 

tuberculosis. 447 , 

^mpionis, 435 
(reotinent 43> 
war injuries to I»9 
Jones operation m cerebral s|>a>tic 
paralysis 501 
position 602, 727 
and dre« mg for lower humeni 
fractures 599 COO 
Splint for fracture of femoral neck, 
653 

Jenn F Starr (revised bj ITowapo 
K GiiAT) Cholecystitis. CholHitlu- 
a'is Clmledocliohthiasis and As.so- 
riated Diseases of Uie Liver, 1119- 
1142 

Jugular phlebitis 796 
thrombosis, 7*16 
Jump skm flap 1369 
Juvenile gangrene. 215 
kTpl«o*i» 48S 

Jaxtacpipb} seal separation. 702 


Kangaroo tendon in fractures alxiut 
elbow joint, 001 
Kaposi disease 142, 209 
.sreoma 112 

Kaufman treatment of salivary fis- 
tula 777 
Kchr sign, 1170 
Keith vnsumal shutter, 11&4 
KcUer Blake splint for leg 561 5C2 
Keloids 9. 138 1376 ISnO 
roentgen ray trcatnirat for, 1381 
Ken-SEBT, CoLOME ItoBERT H . 

Compound Fractures 701- 


Keratiti', purulent, 741 
Keratoses, arsenic, 1J9 
rndium, 139 
roentgen ray, 139 
eeborrhcie, 13b 
senile, 139. 140 741 
Kernig « sign m sciatica, 3bb 
Ketogonie diet in renal infections, 1237 
Kfitosvs, WTO 

postoperative, 1470 
in diabetes. 14G0 

Ket. J Albert Some Di-<asc« of 
Bone Not Infectious in Origin, 4'sO- 

Kidney, absceis, 1231 
absence, 1224 
adenocarcinoma, 1262 
anatomy, 121G 
angioma, 1263 
angio-'arcoma. 1261 
penthelial, 1261 
anomalies, 1224 
of form. 1226 
of number, 122t 
of position, 1226 
of structure, 1220 
of vessels, 1227 
rocn.gen study, 1414 
aplnatie. 1226 
atrophic, 1220 
bactenal infection 1233 
buUet wound* 1246 
calculus. 1255 
Lowslcy operation, 12.17 
palliation. 12i0 
prevention of reearrence, 1219 
rebel of cobe 125" 
carbuncle, 1232 

tumor and difTerviitiaiian, I2C1 
carcinoma. 1263 
contusions, 1246 
cyst. hemorThagic, 126-3 
hydatid, roentgen finding*. 1414 
simple, 1263 
cystic 1227 
disk, 122C 
double, 1225 
dystopia 1226 
crossed 1226 
cchitvococcuacysV, 126R 
ectopic 1220 
enibryoma 1262 
endothelioma 1261 

function*. 1218 
tesla. 1223. 1224 
fu-sed, 1225 
hemangioma 1263 
horseshoe. 1226 
hydatid cyst. 1263 
hypernephroma, 12CI 
hypertomc solutions in damago to. 
323 

hypertrophy, congenital 1226 
hypop’asia, congenital, 1226 
bladder disturbance, 1234 
causative organism*, 1232 
bacillary, 1232 
coccaJ, 1232 

contiguous or direct 1232 
cystoscopy, diagno-tic. 1236 
therapeutic 1236 
drugs m, 1237. 12-39 
ketogenic dwt l3-{7 
mandebc ac d m. 1237 
non-tubcrculous 1231 
operative measures 
pbv sical examination, 1235 
routes. 1231 
ascending. 1231 
by contiguous or direct nipp'ir* 
ation, 1231 
hematogeiiou-s 1231 
lymphogenous 1231 
. by way of Iymph3tic« 

ureteral uall and i»rr- 
uretal sheath. 123- 
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Kidney hypoplasia routes l>^nphoR• 
cnnti* from lynifihattes of ; 
colon to iwnrciml tyniphatirs 
and kidnev, 
i=ulfamlftini<Jc in 1J3S 

trctilment, 12 Jft 
soppcifthc, 1230 
ureteral catlietcriratiOH, diag 
nostic 123 ') 
therapeutic 1230 
injury, 1240 

leaions pro«fattc hyiJtrtrrpliy and, 
dilTerentinUofi, 12 S 5 
lump, 1220 
neonUvnn. 1201 
ncpliromn 12 C 1 
IKiijcsKtie, 122 ? 12 G 3 
roctitKcii lindmits 1114 
rudmuntatj 1220 
rupture 1240 

operatne treatment 1247 
«-nrcorna 1 -C 2 
nelero-ia isrinnal 1203 
Higmoid 1220 
-iniile 122 > 

'■upcniumeriiTy 1220 
(rnunra 1217 

tuberculo"'!* roentgen finding lilt 
aurgtcal 1213 
tuniorH 1201 
roentgen finding- 1414 
U dm* end rvonia of 5.37 
\Mtli «uwrnunierory rali<?e« 1220 
wounds of m war uijunea 103 
Kienlxjck di-eai'e IM) 013 
cif lutiAti l)one 013 C 14 
rotntgfn rmdine>, 1401 
Killed III action fKlA) 140 
Killmii operation for dvllected na.al 
kcptuni 7 M 

Kiiieiloatie Anipulotions 520 
King oporatioH for relief of pnrtul 
nspiraton olwtruetum 2^1 
Kinp-lL> Kplint in fracture of maxilla 


37o 


KinU of ureter 1200 
Kirk, GearnAi, NoRtus T 

IVostliosi* 52 IJ -620 
Kirk amputation at thigh 525 
teet for function of popliteal artery. 


515 


Kiricfmer nire fvrfrol in frariura of 
fonarni r 07 

traction in fractures of raleancus 


of fcniur, mtracApsular &10 


of forearm 010 
of tihia and fibula 07 ') C '>0 
Kneading in frueture* 717 
Knee amputation of lower extreiiiitj 


arthritis inci-ion for drainage 516 


Q polinTnjchlis enrree- 


d sloratloii* 730 
eonp mtnl 4 13 

(?<xion in poliomyelitis, (rentmcRI 


spastic paraljM-, tremmont 


InoM. Iioilii— in lfv 4 
meclianirald rangomctits, 403 
ostenartlrntu 403 
o-fivTcartiHgiijiMH l)f)J)e>» in 403 


n«teofhondnUs ih'-ieeans 4 M 
ustcocl ondromatn-is, I'ls^ 


luiicrriiinsi-, 

llibbe luslon operation, 431 , 432 


Knife vounds of stomach, 040 
Kmout, ItAtPU 3 Ceneral 4 ncs- 
thc*ia 141i»-144b 
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Nupcreaine for local_^nne«tliesia tn OligodendroKlmma. 3t4 

avuLflon of sralp. <40 Ohgohldrammos intrauterine am. 

for spinal anexthe-m, 1452. 1453 putatioiis and frai turea due to bU'i 

Oliguna, jxi'toperative 1472 

„ ,, OuvES l,DVVABn A Anthrax C> C3 

OATecUcarrzsomaofluRjr,S7l,87i Blavtornjco « 69-71 

Obcm, Frank U Amyotonia con- Sporotncho-is G 3-61 

penita C erelnol Spastic l’aral> u Ollier di'eiise. &4i 


i in Dnidrin i^na^ a Defoniiily I Ollier-Thiersc’h skin grafts. 130 1370 
f'oIioniyeliUs, 499 oOb ISb'J. 1 }'I0 

Olier mvision for drainage of lup, 4,>> Omental hernia IISG 
456 Omentopexy 1175 

opvration for opponens poUieis Omcntuin incxrccmtcd in strangu. 

paralysis. 507 lated herma 1(»>0 

treatment of contractures of ilio- slrnnsulalicin 11156 
tibialband 3<)0 OmphaWle in fetal life, 1011 

Oblique vertebra 449 Onionskin 1403 

Obliterative endoaneurj <niorrhapliy Ojion amputation, 519 Sec al-o Am- 
2i5 pulolvm 

Obstetrical fractures 700 injunex of inu*eles sulfonamides in 

rnentgenography. 1415 lUO 

Obstruction Itfonchial, 863 pneumothorax in war injuries 16,* 

duodenal acute 09i reduction of fractures 797 

chronic, *M2 Openshau operation for I ngthennig 

m gastric ulcers. 070 amputation ‘lump ’>1'* 

intestinal 1030 See al-o fmcsfinof Operating held, sterilization 1121 
nbstrurlion 1426 

of bite ductA, congeaital 1154 room, 1120 

of duodenum due to jejunal stenosis air borne bacteria in I tJO 
*->‘’3 sterile, scttinB up Jt-l 

of thoracic duct. 2o7 Operation anti ejitn fir Mi3 


of thoracic duct. 2o7 Operation anti ejitn fir Mi3 

Obatructiie, internal or non-com- 1 care f»Llo«iug 11" I 

muntcatwg hydFOccphalus. 4i0 I ramphcsticms foIJramg J478 
taryngeal dyspaca, 501 drspujg pjtiene iIJi I4.'u 

parotitH. 77? indialwiis NW 

I Obturation of intestine 1047 in fracture-, 571 70" 

' Obturator hernia lilO choice of time U>r 7h8 

Occlunon, coronary artery, protection out of Uxl uficr 1 170 
Agaitist OOt preparatuiii 141') 14u> 

index in vasodilator testa, 307 of patient, 14 <8 

of anal canal, 1(M3 water load at lt7(l 1471 

of appendix. 1021 Operative wound' chan 1477 

of liowel, lOtO contaminaiimi U 16 

peripheral vaacular. treatment, 219 tnimmuing 14 

Occlusive disea-es ol peripheral vcs- jirevintion 15 

eels. 215 'ourccanf l.>-lfi 

amputations m 223 infected 1426 1477 

Occupation as factor in rupture of of abdomen di-ruiuon or cv la- 
muscle, 189 ccration of 147" 

OcewparzonaJ therapy «7 fcMlmcnl of itra///ed rreainient 1477 

frattures, 643, 718 planning HU 

OtMSNER, Alton and DeIUlky, treatment 103 

I lEiT Cou Miciiafi, E. The Ophthalmia sjTiipsthetic "43 
Ijver. 1108-1119 OphthalniotiKpa following head in- 

Oensner comparative tourniquet test jurj , 319 

229 OjifK-nheini '« d/«ca<c 490 

treatment of corns, calluses and Op|>oiieiis jiolliri' parnlvsis in poho- 
warts of foot. 513 msTlilis K-rrc-ction, 50.. 

O Conor. VivcfntJ Infection* of 507 

Urinary Tract, litl-lilh Ituniicll r-i" rnlion for._4.l)7 

Ocular signs in exophthalmic goiter, Ne> ojK-rntioii for 50i 

2 M Oj.tic aimphv , jinmary. m ctipra-cllar 

Oculoglxndular tularemia 74 cy-.t« tl8 

Oeulomc.tof nerve involvemcHt iii nerve invnlvciuent In bend injuries. 

head injune« ”tl9 218 ^ 

pai'ics in fund injuries, 320 neuritis from t-inusitis, < 78 

parai>«is foHowing head injury. Oral envuty hemangioriih bhilmire 
319 IreaTmenl It" __ 

On£N CoNATAlcnNE and I.ivinoston, j nuitignant niiKsI tiimor^ 7.0 


Ihccia nnd Nerve nioek 14tr. I4‘.l carcinoma of brea-t n’I sIO 
Odontoid process, fracturvs, 62.{ Orl if. frnriures. ihph.pm in ct.rrre 

Odontoma, 782 tmn U91 

roentgen findings. I4W Orljlal alr-eess from unu'dis. ij-n 

Oh-ira'a disea.^ 71 rtlluliiis from sinu-iUs. i .n 

OiU opaque, as aids in fluoroscopic o-tronm n2 

sm«lw«.38.S rigum rccmi-lniKivc rurgeo . n 

in dissno-is. 489 Organ-. Ijiiiplw.Kl 2.1 , 

Oiniiriw. Lwc Intractable Pain. Oan liiouvsO Ampul stion- .It- 
43CM34 S2S 



153G 


INDEX 


OfT, closed plaster metbod of, ISS 
tte&tment in osteomyelitis 47 
of acute osteomyeutis. 535 
of chronic osteomyelitis, 537 
of infection in eompound frac- 
tures, 48 

Orr-Trueta method for osteomyahba, 
155 

Orthopedic surgery, 435 
Os cnicis fractura, 713 

osteoehoDdrosis, 4SS See also 
CoZcaneut 

tngonum, supernumerary, 695 
O“good-Schlstter'g disease, 486 
Ossiculectomy, 765 
Ossification centers. 485, 4S6 
epiphyseal. 597 
Osteitis. 530 
deformans, 4S2 

juvemlis roentgen findings, 1403 
metastatic caremoma of bone 
and, difierentiation, 555 
of ja\c, 785 
Paget, 551 

roentgen findings, 1403 
fibto«a cystica 300 

associated with hyperparathy- 
roidism, 546 549 
of jaw. 7*15 
operations for, 301 
ostcoporoi«i9 in, 518 
roentgen findings, 1403 
diffu-e 538. 545 
polycj’stic, 514 
non-«uppurattsg, GarrS, 547 
idcTo-ing chronic, roentgen find- 
ings 1403 
Osteoarthritis, 475 
deformaD* 475 
ia<idious progre^sne, 475 
of knee joint, loose bodies in, 49S 
of spine 475 

Oateocartilamnous tiodies m knee 
joint 408,497,49$ 

Osteochondral trophopathy of hip 487 
Osteochondritis coxae juremlu, 437 
deformans, 4S7 
dissecans, 4^1 

of knee joint, loo«« bodies is. 493 
metatarsophalangeal, Koehler, 4SS 
vertebral, 488 
malposture in 445 
O'teochondronia, 541 
due to trauma, 542 
of Tib 844 

roentgen findings, 1403 
Oitwchondronlato*ia, 498 

of knee joint loose bodies in 49S 
Osteochondrosis neero«iS in. 480 
of growth centers 4S5 
of head of femur. 487 
of "ccond inctafar«al, 4S8 
of hip. 485 
of os ealcis, 4SS 
of tarsal scaphoid, 4S7 
vertebral 4^ 

Osteoclasis in rickets, 481 
Ostwiclastomas, 300 
Osteogenesis cstra-articular. massive, 
following dislocation*, 720 
imiXTlecta 4'‘2, 55S 
congenital .5S3 
treatment 483 

Osteogenic sarcoma, chondroblastic. 
553 

containing cartilage 553 
peno'leal group, 552 553 
roentgen findings, 1403 
sclerosing 551 
sites, 540 

tumor* roentgen findings, 1403 
Osteoljtie sarcoma of bone, 553 
Osteoma 191 513 
of ethmoid sinus, 772 i 

of laws, 7x2 I 

of latyni Hh> 


Osteoma of muscle 191 
of nvai smusea. 772 
of akin, 13S 
of skull, benign, 542 
rpentgen finding, 1403 
Osteomalacia, 451 
hunger. 4ai 
aeniie, 492 
treatment, 4^ 

Oateomyelifis. 47 
acute. 530, 552 
anatomy, 530 
diffuso, SS2 
drainage in, 535 

epiphyseal separation in, pre- 
ventioQ. 533 
hematogenous, 531. 534 
history, 530 
localixed. 631 
of nb, 843 

operative treatment, 635 
Orr method in, 535 
periosteal earroma of bona and, 
differentiation. 552 
suppurative arthntia and. dif> 
fercntiation, 454 
theonea of treatment, 531 
transfusion for infection. 533 
chronic 47, 536 

chemotherapy in. 47 
Qtt treatment, 537 
sequestrectomy for, 537 
complicating compound fractures, 
537 

following trauma to nb. 843 
f ulsunatine type, 342 
Garrt. 532 

Ewing sarcoma and difTereDtia- 
tJon, 547 

roentgen findings, 1403 
sarcoma oi bone and. diScrentia- 
tion, 552 

of calcaneus, avulsion of heel with. 
1399 

of cranial bones, 741 
of jaws 780 

of skull m scalp infections, 741 
in sinusitis 757 
traumatic. 312 
of upper jaw in infants, 759 
peoicilha in treatment of, 534, 
535 

roentgen fijidings, 1402 1408 
secondary to «inu«itis. 759 
sulfa drugs id treatment of 534 
traumatic, following scalp wound*, 
3t2 

roentgen findings. 1403 
typhoidal 536 
of nb 843 
O«teopeno3leol grafts m Irealment of 
fracture, 610 
Ostoopenostitis 530 
Osteophytes, 542 
Osteoplastic rramotomy for brain 
tumor*. 336 

0*teoporo«i9 following disloeationa. 
720 

followiogelecrtnc shock 0-t 
is osteitM fitirosa ^stica, 516 
Osteop«4fbyTO«|j* 4W 
O-teotomy in neketa, 481 
Othematoma 761 
Otitic meningitis 7C5 
Otitis externa 762 
treatment 762 
media, acute 762 

coniptications, 7(S 
chrome, 765 
compheatjons 7C6 
reeurrent, an indication for ton'il- 
lectomy, 769 

Oecn-rrasov Cou Asnurr W Ab- 
scesses and Tumors of 
Neck 79V-800 
hlediastinitis. 007-909 


Ovarian diseases, appendicitis and, 
differentiation. 1024 
pregnancy, 1337 

Ovary, abnonnalities. 135') See al>o 
Anomn/ics and Matformahona. 
absence, bilateral 1360 
odenoDiyoma. 1310 
arrhcnoblastoma, 1319 
cartanoma, cystic. 131S. Soo also 
Camnoma of Otary. 
cystadenoma, 1317 
cy«ts, 1316 
chocolate, 1316 
complications, 1320 
treatment, 1322 
corpua luteuru, 1316 
dermoid, 1317 

ectopic pregnancy and. differen- 
tiation. 1310 
endometrial 1316 
follicular, simple, 1316 
infection, 1320 
parovarian 1318 
pseudomucinous 1317 
resection for, 1320 
tuptuie. 1320 
serous, 1316 
torsion of pedicle, 1320 
treatment, 1320 
ureteral obstruction in 1320 
utenne Tnycpma and diRcrcntia- 
tion, 1309 

dysgerminomas, 1319 
fibroma, 1318 
ipcntgcn findings, 1416 
bcTsatoma, 1337 
imdiation 835 
sarcoma 1318 
supemunierary, 1360 
teraiomaa. 1317 
tumors 1316 
Brenner, 1319 
granulosa cell, 1319 
Krukenherg, 1310 
solid. 131S 

Overlap sensor)’, la peripheral aem 
injury . 307 

Over nding of fractures, S57 
of extremities, 5l>l 
Ovotestis 1360 
Ovulation, function, 1329 
Ovum in ectopic pregnancy , 1333 
Osycephaly, roentgen Rnaings. J40f 
Oxygen administration in air embo- 
lism, 250 

inhalation m traumatic shock. 1467 
injected into meningocele «ac as aid 
in diagnosis, 420 

Oxyquinrjlmp ecarlct-red gauze, 1375 
Oxytocin, 1330 

PACtmrEVTNoms haeniorrhapea in- 
terna traumatica, 325 
Pachymeninx, 313 

Padgett dermatome in free sUn 
grafUs, 1370 1390 
Paget's cells S39 
disea-c 4X2, 813 

biopsy in diagno-i*. x30 
of nipple, 13'J, 141, *08 
of upper jaw, 7x5 
osteitis deformans, 4S2. 551 See 
also Ostrilta de/emnana _ ^ 
Pom nnd headache in »inusiti«, 75, 
cardiac, paravertebral alcohol in- 
jection in. 40ij 

epignstne id acute bemorrhagie 
pancreatitis. llCrO 
in carcinoma of pancreas. 134 » 
m chronic panrreatifi- II6-^ 
in diaphragmatic henna 1205 
from miiselo spa«m, 463 4o5 
pvs postoperative. 147‘> 
m acute epperidiciii* 1022 
in acute obstructive cholecystiti*, 
1123 
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Pain in acute Buppurati^e artlintjs. 


454 


in carcinoma of rectum. IJOO 
in chronic arthnU*. control of, 479 
ouodenal ulcer. 1000 
in extremities in poiiomveliin, 503 
secondary to vascxpasni, -ynipa' 
tbeetomy for, 40i 
{a gaatnc carcinoma 977 
in elomus tumor, 209 
in heart, alcohol injection for, 40G 
jn intervertebral di«k rupture, 405 
111 intestinal obstruction. 1033 
In tnastoiditis, 707 
in multiple myeloma 549 
m mjoma of uterus, 1300 
in pancreatic carcinoma, I1C5 
in pro'tatie hypertrophy, 1253 
in renal calculi, 1250 
in emus Infections 774 
in itnmal and sncroiltae lesions, 4C5 
in tlijToiditis, 2‘)2 
in trigeminal neuralgia, 377 
in urinary tract disease, 1220 
mtractabie, 430 

chart of neurosurgieal treatment. 


407 


treatment, 431 
pleuntic, 191 

paetoperntrcc, relief of, 1475 
radiation, from nents pressure < 


tcn«i: 


I 405 


referred ni lesions of spine or sac- 
roiliac joints, 455 
weeral 404 
aaatie, 350 
visceral, alcohol injections for, 400. 


433 


syiiipatheetomy (or, 104 
in-tood-eoso «cr{uencc m car 


Poin-food-easo «cr{uencc m carcuiooia 
of stomach, 974 

Painful afifections of Zon-cr bacL. 45S 
heel, 512 

Folate, cleft, 1352 
repair, 1383 
oloosation, 1380 

Pallor and rubor sign m thrombo- 
angiitis obhieran*. 217 
in general anesthesia 1442 

Palin, fascial spaces, ICO 
infection of. 171 
of hand, 170. 171 
treatment. 171 

Palpation m examination of lower 
back, 407 
of breast. 815. 817 
of thyroid gland, Plummer method. 


2S5 


Palsic* birth, 413 
cerebral 414 
of brachial plexus 415 
rplnnl 415 

peripheral ner\e, duo to war injury. 


150 


K ammobcnroie acid 37 
in-arthrodc"is for pobomyclitis de- 
formities 507 
Pancreas, 1167 
acie«sory, 1157 
anatomy, 1157, 1168 
annular, 1157 
anoninUes, 1157 
calculi, 1162 

carcinoma, 1145, 11C2, 1164 
cleft 1157 
c\ats 1163 
disea.-e*, 303, 1157 
functional tests 1162 
inflammation See Poncrealifw. 
injune*, 1157 
physiologr, 1157 
surgical di-em-es. 1157 
wounds 1159 
gunshot and stab, 1159 


Pancrestcctomy, 1181 
Pancreatic duet 1157,1159 
juice, ohstructioa to flow. 1159 
rests of small intestine, 1160 
Pancreatitis, acute Iwmorrtiagic, 1159 
diagnoou 1161 
mtoredtial. IlOO 
mild foTins, 1161 

appendicitis and, differentiation, 
1160 

os cause of «>tic CoDowing cbofecys- 
tectomy. 1137 
chronic, 1161 

coreinoina and, differentiation, 
1162 

treatment, 1162 
hemorrhagic, acute, 1159 
in gallbladder disease, 1133 
parenchymatous, ll^ | 

trauniatic. 1157 

tumora, 1157 I 

Panhysterectomy, 1*147 ■ 

Ponnus (onnatioD in tuberculosis of I 

knee, 439 
PaniHteitis 530 
PamasculitH 081 

Papaxenne, intravenous injection in | 

peripheral arterial embolism 247 ! 

Papilla of Valer, careinoma. O')? I 

Papillary adenocaremonta of tliyroid 
gland. 295 

enrnnoma of renal peivis and 
ureter, 1262 

cyst of ovary, 1321 , 

cystadenoma of kidney, 1262 ' 

of orao% f3l8 . 

Papilledema See Cftoled ' 

Papillitir, 10’*0 I 

Papilloma epithelial, 772 
of bite duct. 1145 
of bladder, 12CS 1270, 1271 
treatment, 1272 
of breast intradnctol, 819 
of eoton 1068, 1070 
of eollbladdcr, 1142 
of brynt. 809 
of pelvis, benign, 12G6 
of renal pelvis and ureter. 1262 
of tongue, benign, 7M 
Poracentevis obdonums, 1436 
of ear drum, 762 
thoracis, 1435 

Paradox artenal embolism, 247 
of war surgery 147 
Paraduodenal retroperitoneal Iiernia, 
1209 

Paraesophageal diapliragtnalic hernia, 
1201 

operative closure, 1204, 1207, 
I20S 

Faraganghouia 393 
of adrenal gland. 393 
niedoUa 393 
of carotid body, 393 

and sympathetic structures of 
necK, 303 

of gastroint^tioal tract, 395 
Parage 153 
PurolabynDthitis, 765 
Paralyse*, birth 413 See ftl«o PUtner. 

tnrih 

hroeUial plexus, 369 415 
Erb'a. 369 

facial followmg head iniury, 319 
following operations for tngem- 
tnal neuralpa 3^ 
in peniiheral n^rve injuneo. 366 
infantile 602 bee also /'ofiomgcWw 
i*rltemie, 193 
median nerve 375 
oculomotor, (lillowmg head injury 


319 


of larynx, bilateral 800 
peroneal nerve XO*! 

due to pressure from walking 
irons, bK5 


Paralyses plastic repair, 1391 
radial nerve. 3G8 
eciatic nerve, 309 

spastic, cerebral, in children, 490. 
500 

ulnar nerve, 372 
Volkmann s, 193 
Paralytic scoliosis, 447, 449, 50S 
Paranephritis, 1231, 1242 
Parasagittal meningioma 339 
Parositis in muscles, 103 
Porasynipathetic nervous system, 395 
Parathyroid extract, 299 
glands, 290 
adenoma, 300 
anatomy, 209 
hyperfuneUon, 300 
bypofunction 299, 300 
physiology 299 
hormone. 291 

insufficiency cataracts following re- 
moval of parathyroid glands 
in. 300 

follovnng thvtmdBCtomv, treat- 
ment 261 

Xrou-*cau s sign ui, 291 
tetany 299 300 
Parsthyrmdertomy 301 
Paraurethral duet* 1228 
Paras rrjebml njeobol injection JQ 
angina pectoru- 406 
in oorrtc aneurysm 406 
nerve block. 1446 
sysipathetio blorlk UI eiMlWistD 241 
PareDcbyniatous inflaniuiations 1159 
Pare'lhesiiu follmnng opeiations for 
trigeminal neurhlpa 3a2 
TaTKtal lobe tumor ar>t>r»ae)i for, 330 
Parkcr-Kerr basting htitch aimstottio* 


Paronychia, 1 . . 

treatment, 110 
Parotid duct, fi«tula 770 
gland, corciBoma 778 
muted tumors 7"0 
pyogenic inflenmiati' n 777 
Parotitis obstructive 777 
poitoperative. 28 
postoperative H83 
pyogenic, acute 777 
suppurative, 20 

Parovarian cyst* of ovarj 1318 
Paroxvsmal hypertenni in adrenal, 
medullary tixinor and 105 
Parry fracture. 149, 729 
Paste boot, Unna, in varico«evcin«.231 
Pasteur, 24 

on a.<eptie surgieal technic, 14J8 
Patches, caf5-au-iait. 372 
Patella anatomy. 072 
bursitis 201 

congenital anomaJie* 672 
di-loeations, Ibf) 493 
a!«ortafea with knock knee, 730 
congenital, 493 
recurrent 49(1 
fractures. 603, 672, C73 
operative treatment, 673 
splinting 661 

I*atient. draping, for operstion. J424, 
1425 

preiiaration of ekia, for operalinn. 
1421. 1458 

Pjtnelf trigger srcis, 37S 

Pavnex boot in peripheral Vascular 




J.221 


91 


Pearvin nttochmeat to Thomas splint 
for knee 4 IS 

leg pieeo m fractirre* of bo— of 
femoral ru-ok 

of femoral chuf', 661 070 
in «upracondvlaf fractures 
of femur, 6< 0 
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I’eau d orang:o 1449 
PoctiQo*!* l(teo 
Pectus cxctnatum, 842 
treatment, 842 

Pedicle akin flap, 1365 1366 1309 
caterpillar or jump, 1369 
delajed, 1306 136". 136S 
tubed ISes 1369 

Pect, Ma\ M Tumors of Brain 
333-349 

Pel'Ebstein type of splenic Uodgkin 
disease 1181 
Pelvis, dislocations, 733 
fractures, 625 
during pregnancy, 026 
first ard is. 5fU 

and transportation in, 561 
operati'e treatment 710 
sj'niptoms. 627 

geiutounnary 627 
treatment 629 
hernia 1210 

infection ectopic pregnancy and 
differentiation 1336 
in nomen 1300 
lav&ge 1237 

mensuration, roentgen 1415 
tuberculons m ivoRien, 1303 
veins, thrombosia, 23S 
Pemberton, John dbJ , and Haivei. 
Samtei. F Diseases of Thyroid 
Gland and Their Management, 274- 
299 

Penetrating fractures of skuU 311 
wounds 107 

Penfleld perineural fibroblastoma 372 
pemciUiD. amount,'' to induce baty 
teriostasu 37 

and fever therapy is gonococcuj 
joint infections. 22 
and host cells 37 
and p-amisobetuoic acid and pep. 

tone 37 
di-covcrj . 33 
for prophylaxis and treatment of 
burns, 83 

in actinoraycous, C9 
tn acute o<{eom 7 elitis 534, 535 
suppurative acthntiA, 455 
in bursitis, infections lOS 
in chrome osteomielitis. 47 
in d^bnded or trimmed coutsmj. 

nsted wounds, 52 
m empyema 43 
in gonorrheal arthritis, 457 
in infection in bums 53 
at eAuvooiuid 
m peritonitis 45 

in staphylococcic infections. 20, 46 
in surgical infectioiu., 20 

management of war wounds, 156 

in treatment of brain abscess 332 
of burns in warfare 165 
of infections. 34 

in unnary tract infections, 1238 
in war wounds. 137 
lack of tONjcity 33 
phamiacolosj 40 
sy«temieally in seiere wounds, 51 
tasicolog> 40 

types of baefena ™sceplible to, 42 
war time production of. 34 
Penicillinase, 37 41 
penicillin resi-tont bacteria 41 
Pemcilhum notatum 20, 33 
Penis anatom’., 1217 
di locations l’ 9 i 
double 122 s 
fracture 1291 
injuries, IMl 

integument, accidental remoia) 
1292 

involvement, m antenor urethritis 
1245, 1246 

lymphangitis. 261, 1246 


Penis rupture, 1291 
strangulatmii. 1291 
PenfoliarlHtal sodium anesthesia, 
1442. 1445 

Pentotbal aoesthe^ la war wounds. 
158 

fodiuia anesthesia, 1445 
Peptic ulcer See aL-o I leer, jy/sfric 
deoervation of adrenal ^oda u 
308 

gastnc hemorrhage in, 933 
Percussion test fartancose veins. 230 
Perforation in duodenal ulcer, 990 

differentiation from appen. 
dinlis 1021 
ut e^ttete alcer, S(^ ff 
intestinal in t^hoid fcier. 1016 
of gallbladder. 1128 
of large bowel ui w ar injuries, 1 63 
of srn^l bowel m war tnjunes, 162 
Periadenitis, 207 

Penartena] «>-mphathectotiiy for Raj - 
Baud a disease, 400 
for wounds of large artenes 213 
Periarteritis nodosa as etiologie factor 

m tbrombous, 23o 

Pericanabrular fibroadenoma of 
breast 819 

Pencardioslomy in non-tuberculoiu 
lofeciion of pericardium, b96 
Pencarditii, aabc'iie, 897 
purulent, 896 

with effusion, roentgen finding;. 
1400 

Peneardiutn. adhesions. 897 
hemorrhage into. 899 
inAaminslion, 896 
surgery, 893 
tumors 901 
PencYioiecystitis 1122 
Pericholedoehal mflammation. 1123 
Pcndivcrculitis, 12o4 
Pciiduod^tis. 1000 
PenesopbaptLs 916 
Pengaogbonitis. 3S9 
Pengaetric absce«e«. 9G0 
PenlymphaDgiits. 259 
Perinea] excision of rectum, 1105. 1107 i 
hernia. l212 I 

laixrations. 1326 

prostatectomy m carcinoma of 
prostate 1290 
relaxations 1326 
PenDeorrbapliy. 1326 
Perinephnlic nb«cess. 1231 
Pcnnephnlis, 1231 
'Pewsvw.w ea/a.’isf. }327 
Perineural fibroblastoma, 372, 373, 
375 

of median nerve, removal, 375 
of iWfleld 372 
treatment 376 
Penneuntis 389 

Pcnoophontis gonorrhea) 1300, 1302 
Penostea) fibrosarcoma. 535 
Penasteorayelilis 530 
Periosteum, treatment, at amputa' 
tion, 510 
Perio-titis, 534 
of jaw*. 781 

Fenplwra) artenes embolism. 246 

oceluwon due to, treatment 
219 

thrombo>:is. oedusiou due to 
treatment 220 

avulsion m gtossophaiyngcal ueu 
ratgia. 384 

heart (suction and pressure) in per* 
ipheral arlenal embolism, 247 
nerves in]iine«.366 
diagnosis. 367 
operative treatment. 369 
paralysjs in, 366 
symptomat^iO , 366 
tropic changes m, 367 
neurolysis. 371 


Peripheral neurotixation, di- 

rect. 371 

palsy due to war mjunes, 159 
severed, 3GC 
suture, primary. 370 
secondary, 370 
transplantation, 371 
tumors, 371 

cla»vificaiioa 371 
malignant, 374 
treatinent, 374 
war injuries to, ISO 
neurectomy for intractable pain. 
432. 433 

vessels, occlusive diseases. 215 
ampalattetits ta, 222 
of vasospa-tic origin, 396 
treatment, 219 
vasospasm complicating, 219 
tests for, 219 

Peristalsis, proetizmine to stimulate, 
1480 

visible, m Congenital pyloric steno- 
sis. W8 

in stricture of small mtcatine 
1(M5 

Perithelioma, 263. 393 
of adrenal m^^la 308 
Peritoneal absce-n, drainage, 940 
adhesions 037 

cavity, diseases, roentgen etudy, 
J412 

interdependence, and thoracic 
cavities 935 
drainage, 940 

inflammation m relation to acute 
rheumatic fever, 944 
reactions 930 
Poriioneoscopy, 1437 
Pentoneum S35. 937 
abscess. 939 
drainage, 940 

gangrene of shin toUowuig, 121 
locsbted. '*37 
absorption b>, 935 
contanunabon. drainage tor. 941 
cysts 946 
diseases, 637 
function, 935 
mflammation, 936 
involvement, in cholecj'Stitis. 1123 
repair, 937 
tumor*. 946 

Pentonitts, acute, hemolytic strepto- 
cocci la, IS 
arenosa 945 
*»ep^. 'isis 
chemical 1109 

chemotherapeutic agents in, 44 
clironic 915 

Clostridium welcliu m, 25, 93S 
complications 940 
diagnosis. differeDtial, 039 
dillase 937 

due to heniolytic streptococci, 914 
due to intestinal microorganisms, 
93<; 

following appendicitis, 944 
gonococcal. 944 
ID appendicitis. 1025 
acute, 1025. 1029 
infeetne, 939 
localized 937 

adhesn e stage. 937 
non-hactenal, 037 
paralytic ileus in lD56 
pemciUin in 45 
pneumococcal, 21, 944 
prevention of, 44 
sulfonamides in, 45 
po'.toiierative. 44 
puerperal 1306 
septic 936 
spreading. 93<!. 939 

from an mf mpentoneal fitcus. j.I’ 
sulfonamides in. 9-10 



rpritoTiitis.^ppurfktive. 052 
Jrcatjnpjit, WO 
tuberculous 043 
PeHlofi’illir abscess, 770 
Pcriuretlial aljsce*-' w male, 12-lC 
PcnuretJintM ta taale. 1240 
Peroneal ncr\e »njunc‘> 300 

paraiysts due to pre=sure on. (303 
tendons dislocation of, ISO 
Peroral endoscopj, *^03 
Kr>nBo«copy, S07 

Perspiration eaccssite, gympathee- 
tomj for, 402 
Perthea disca.->e, 4S7 

roentgen Endings. 1403 
te*t in \ancos<s aoina, 220 
Pes cavus 510 

Pcssanes in replacement of prolapsed 
uterus, 132G 

Petechial hemorrhage. Cerebral. 315 
Petit's hernia. 1213 
Petrositis, 760 

Peyer's patches ui typhoid fe'Tr, 1016 
PnetrrEB, Dauon B , IlEiMKorr. 
FiCis and Poet., Eiocne If The 
Spleen, ll()S'llt3 

Pliagocytosia and cheniotherspeutic 
agents, 37 

PhaJanges, fractures. 613 
of font, dislocations, 733 
fractures, inuftipfc, C93 
and metutarsaU, 603 
sinele. C03 

of hand, dislocations, 733 
fractures, CIS 

Pbartoacolosy of penicillm, 40 
of sulfonamides, 3S 
riiaiyngcol abscess, lateral. 770 
rharyTiitoc>ophaseal diverticula. 017 
PhnryngomaxiUary abscess, 771 
fossa, 700, 707 

PliaryufToplasty for cleft palate, 13^0 
Pharynx, abscess. Utcral. 775 
anesthetizing 1443 
turnon!, bcnisn. 771 


Phcnosulfonphtliatein test for renal 
lacteti^a 1232, 1323 
in hj (Irocepbalus 420 
Pheochromoej Coma 303 
of adrenal medulla. 30-1 
riucioeis, 1246 1355 
Phlebitis. 217. 2W 
of superficial s-eios in tlironibo- 
angiitts obhteranj. 217 
Phlebotomy, 143.{ 

Fhlegniana alba dolcns 255 
Phlegmon, gos, roentgen diagnosis, 
1401 

ligneous, 790 
pyloric, 052 
wood! . 790 

Plileginonous duodemti*. scute. 053 
gastritis, acute 952 
infiltration 12'M 
mediii-stinitis, COS 
Phosphoru- burns R9 
poisoning roentgen Endings, 1402 
Phrenic cmphraiis, &nl 
exereais. KSl 

none interruption in pulmonnr) 

tulierculosi-s, tA2 

paralvsi* pennanent. avuUion 
of nerve for, f>S2 
temponuy, crushing nerve for. 
b-M 

neurectomy, SSI 

Phrenieotomy tor diaphragmatic her- 
nia. 1207, i2as 

Phthisis See Txi}>treuhft», puimimm-]/ 
Pbysiral eduMfion m treatment of 
cerebral spastic pnralj-svs 501 
extuntnaltan, preoperamr. J4W> 
Pki’aiotherapy in chronic artlmtis. I 
479 , I 

in fractures, 715 I 


lOTEX 

Phytobezoara, 9*4, 1043, HIO 
rich's disease, Eu? 
syndrome, h'H 

Pig sLm appeomiHie after local anes- 
thesia 1449 

in carnnoma of breast, S24, 
StO 

Pignientod moles IS**, 372 
Piles ^^^o Ilemt/rrluniU 
PilifeToUs cyst, 131 
Pilonidal cyst* 921 

operatix-e treatment 029 
surgical retoov-al. complete. 02 ^ 
stnu' 024 

Buie operation for. Oil 
closure of operative vround 
nietliods, 029 
eseinon of tract. 929 
open T>rr>eediire 92b 
peniciUin in oos, 
pnoperalJie preptmtion. 929 
vitaiiun C in 929 
aclerosing fluids u«e of 92s 
sulfadiazine in, 929 
treatment, 92s 
operative. 029 
anesthe-iain 929 
povtoperatiie, «> 2 s 
Pinch grafts. 1370 
Pin(s), Austin Moore, 650 
Insertion, technic. 6 iy> 
fr'nuth-Peterson (M 9 . 057 
traction m fractures of base of 
femoral nccL, 057 
Pirogoff amputation of foot, 524 
Pitressm to stimulate penital-n^ 1450 
Pituitary gland. 30s 
adnmaotmomas. 34$ 
adenoma basophilic. 340 
chromonbobo 340 
eoeinophil 340 
relation to graeeology 1329 
tumors 315 Sec also Tiimerj o/| 
l>roin 

approach for, 33S 
Pituitrm. 1330 

Pla^nta pracvia, roentgen diagnosL* 

Plaguc-liVc disease of rodents 73 
Plzntafiein thrombosi* 23S 
Plasma cells in loflanimatory cTudate 

chlondc level ratsing. in dehvdm 
(ion 1472 

for sliociv in luims. I 65 
in war aound-s 151 
in blood loss in intestinal obstruc- 
tion. 1012 

proteins m hypoproteincmia 100 
tran-'fa'ion. H3l 

Plaster, rlo*«tl method in nionaec- 
meut of «ar wounds, 155 
onrasement in roniround fracture* 
707 

Exation to mtnimuc «nr wound in 
faction 155 

jacket in rerteliral fractures. 021 
cpbnU, molded, tu reduction r f ' 
fractures. fiM 

treatment of compound fmcturcs, 
155 

Plastic surgery. MCI 

closure of dsfeet* by, 1365 
after operation for carcinoma of 
lip T46 

general prlnnyles. 1361 
Plates, fracture 715 
bcef-tmne, 715 
Ivory, 715 
Ijlne 715 
eteel. 715 

Pleura, actinotnycous, SCO 
anatomy. S5i 

(^ci&cation. roentgen findiDgs, 140S I 
carcinoma, $60 
cflusioBS. ehsloiK. 853 
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Pleura effu'ions, differentiated from 
atelectasis, S54 
in caremoma of lung. 872 
inflatniuatorj. fcSh 
puruknt, tNjti 
roentgen findinfS, 1407 
serous 852 858 
tuberculous So9 
Hodgkin 8 discacc SCO 
inflamniation, 853 
injuries 852 

ni'iliEiiaTit disease. roeBtc'-n finds 
iJiffs, 3498 
neoplasms 8Q1 
curscry, S5I 
topography, 852 
tumor* SCO 
Pleurisy acute. S53 
«ij)puratiie 8.>3 
treatment, 85o 
adbesji-p, S.}3 
rnrcioomatous, 853 8G0 
chronic, Wt 

proliferative 859 

iiicrhastinal roentgen findings, 
HOC ItOS 
oWiterative, 853 
serous. 852 
FUppurotivc $53 
, trnuiiiatje. 852 
' neuniic pain 101 
rimritis acute Buppii-niivc >>3 St^a 
al-o 

PleuroalxJominal n nimU Nil 
PUuToeetitcsis 145 ' 

Plcutolyiis subfascul S8o 
Plexiform angioma -07 
neurofibroma 17 
Plexus hhiek, 14 >0 
Plumb-hne l»e*t for flat(i>oi W 
Plummer method 01 juli mngtlij'roid 
gland, 285 

Plummer*\ inzori •* ndrni i 917 
PncumaioceJe rraiui 327 
mtmcruiial 32l< 

PceumorepliaJuv traun itie 320 
Pneumoeoecal ptritomti- 911 
Paeiimocneae pneuti »a siilfona* 
nudes in, 3$ 

PneumoTOcew* infection* 31 
of kidney. 12 kl 
pertCoaiPs 31 

surgical diicnscs pro<!u«sJ by. 21 
Pneumonectomy foe hronchiccta''is, 
870 

Pneumonia aspirstion ll^l 

bronehinl. precursor of bronehu*cta- 
«is. g&'t 
elhcr, 14bl 

hypostatic, in fractures 0 / fen-oral 
neck, prpTcatioTi 613 
lobar, roentgen finding*. 1407 
pncuiiioioceic. sulfonamides in. 3S 
postoperative 1477 14‘*t 
roentgen hmlings, 1107 
vnms. 1407 

Pneumonic type of lidafeiuin. 74 
Pneumonitis, posloi'crauvc, 21 
surgical i4‘si 

leunmnolysis evtrafa»cial. in pul- 
monary tul>crculo»i.i. 886 
Pneuniopentnneum. artificial 957, 
1412 

n perforating wounds of stomach 
9 j 7 

Pneumolborat. $fC 874. ^70 
arlificivl in pulmonary lutwrculo- 
*is. 874. 879 
eomplieaiions. fi79 
induced in piitiiionary fub>.rcuI(H>is. 
875 

open, in war iniune*. 162 
pre>S‘urc, K17 
m war injuries, tfii 
proph} lactic in pulmonary tuber- 
euJous 87.5 
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I’jiewrnolborax.rocntKcnfmdinE* HOS 
JuelinK, 1(K. M7. Ml) 
tPUMon. m war injunw, ICJ 
I’ci-oning blood. 20. 2*)l) 

{iboplioma, tocntgcn findingj m, 
U<r‘ 

roV.prV>acV 4"4 
IVliomyttuia. 499 S02 
defonmtiM m 5W f>05 
oiieratirin^ for, llOC, S07 
prc>ontion 

dHtnbution of p»rali«w m. S03 

ecnior> dii>turwuices m 50J 
slaKfs. &03 

sjnipatlictic ganglionectonii for, 
401 

tnalnicrit 50> 

Pol IXK K Lrvri«, J Injune« of Pvr* 
iplwral Ser%c<. dG(i-37l 
polja ana-'tofno^is m operation for 
duudcnal \i\ceT. 1C07 
Pol}ti"lic kidneja 1227 l‘’lVl 
rnonl(;cn findines, 1414 
cxtriUs fibroma, W4 
Polyejthcniia ^cra 1180 
rolye)obuti!itn. llhO 
Poljnia'tm in male S3S 
Polymorphonurlear leuVoejte* in m- 
flammatory exudate, 3 
Poborcbidi»ni 1229 
Polypoid endometritii 1112 
tumors of Urge bo«eI, benign 
lObti 

CIS’'l412 

multiple, of colon and rectum. lOW 

1071 

Polj pH, cersned. 1312 
na^al. 771 
ribraiw 772 
niumus, 757, 771 
of conni uten 13-17 
of colon and rcctuni. jnflamniatory 

1072 

of atornacli, 973 
of umbiliciM 931 
of uterus, 1312 . , 

Polypua mramniatory, of colon, lOGS 
PolysenwitM, 8<)7 
lUlytbelia in male. 

Polyvna. 1219 . 

in prostalie bvpertrophy, 12S.1 
Pool., l.i DENE tl , REiMKorr Paiu 
And PrEirrsn Damon H The 
PpWn. llfA-llW 
Popliteal aiie\STy»in 224 

Artery, funelioo. Kirk lest, Sfi 
bur«itis, 2tn 

Portal vein thronilwww. auppuratne 
in acute appi'ndifitLs KKO 
Port-mne nark. iS'* 207 
rtiun. 7tK) 

Po-itinn. tJiamn. m lower bunicrus 
fracture 59S 
flipper. 125 
Jones. fiOJ 727 

in lower humerus fracture o'*) 
P«>‘tlimnchojtticuinoniceinp}enia S.S3 
Po«teoneii«»innai elate 32N 

P(>«tcrieoid rnrnnonia WW 

Po*to(H ratite aUloiiunal dt>tenlion, 
147n 

aniiris 1472 14S1 
otelceta-is 801 
pulmonarj 1470 
rare IITI 

ratheterixatioii, 1483 
eomplimtions. theones of cause, 
1483 

unimry, 29 
diet. 1173 

rfiUtatiim of etomaeh 1480 
di-turlsinees of urinalmn. 1481 
eniliolirm, 210 HM See al»o 

•VtherbM"" 1171 


rosiopemtise fistuU 11C7 
treatment. 1477 
EA< p-uns 147a 

gartrocohe fistuU. roentgen find* 
mei. 1412 
liematoma. 147C 
hernia* 1202 
luecouch, I Is6 

(ra<tnc lavage 10 presenting 1457 
hypcrvenulafion, 1485 
ileus 28 

infectinns, 13. 23, 27 
alimentary ,2S 
respiratory, 27 
aurjaed, 27 
urmao, 20 
kctodis 1470 
oliguna 1481. 
parotitis is. 

due to «taph\|acome infection, 
2 s 

prritotutK. enlforiAnudes in, 44 
pneumonia 1475. ItM 
pneuiDomtis, 2 i 

progressive laaetenBl eynerp'*fic 

gangrene. 121 

(iiflerentid diagnosis 12G 
pulmonary eoniplicntums I4vi 
prophylatis, liwl 

roentgen finding*. 1407 
roentgen therapy, KI4 
Kdation, 1475 

thr<lnlbopMebitl^ 14<17 Poe al'f 
Tfi^mnhopl Mntit 

tlirombasii 23.i. M57 Pee al*o 
Thromha$iJi 
pretention. 235 

tonrdlilis following inhalation anc** 
diesis. 28 

toxic P 9 >clio*is. 1475 
wound treatment H7C 
Po’tparAlytie cold extremities with 
ulceration, eympailieetotny for, 401 
Po*trcnal anuna 148l 
Po't'irauiuAlic eytt, 135 
emuyema in war iniunts, 1 C 2 
epilepsy, 3 iy 
trestment. 32S 

Postural etercisos. nuerger'e. in per* 
ipheral voseulsr occlusion. 220 
Poeture abnnmisi 111 
and hiwer track pain. 407 
in rvrrbral contusion. 315 
in prevenlmg shock. 1400 
Pott's dieease 410 
fracture 0S7. 711 
operatise treatntent. 713 
puffy tumor. 312, 741. 759 
I’nujiaft's ligament |I8'I 
IVcanesthetic medicAtion dosage for 
children (lalde). 1441 
Precaneerous demiatoses 141 
iStM-piphyscal fraeforea, 702 
IVegnancy. ntiihiniinAl. 1337 
treatment, ms 
of placenta in, 133S 
anintlllar 1134 

anil lactation, cancer of l>rea.<t in. 
825 

diagnosis by *-ray, 1415 
eclnpic. 11.13 

roentgen hndinic*. 1115 
extrsutenne, I3.1.4 
in production of vancose xcina, 227 
interstituil 11.10 
otansn, 1337 
nidation in 1137 

interstitial 1T17 1 

inttdcllinilar. 1137 ' 

suprafoliietilar. 1337 
roentgen findine<, 1415 
retroserfed Ulema in, diffcrentmi 
diagncKis. 1319 

te*i of, hitnuierTAd ioteetion of 
mlo'tmm, 1335 
tuliol 1334 


Pregnancy. Uterine myoma and diffif. 

cntiation I30'» 

Pret-ier's disease, 011 
l*remature infants, mtracraiiml hemor* 
tliaae w, 414 

Preoperalire physical exanunainui. 
1450 

preparation in presence of diabetes 
1159 

Sedation, 1442, 14*>S 
treatment, general principles. 1 450 
Prepatellar bursitis, 20.1, 201 
tendon. 072 
Presenilr gangrene. 215 
IVessure anesthesia Ml 
intrajicrieardml. 891 
pnouinothorax, 8l7 
Hores, 128 bee al«o Decwfniu* 
Primary ftrconifts of eVin 142 
Pringle's dteea.<e, 374 
Procaine anesthesia, H&O 
block in thmmhosi^. 241 
m diagnosis of vB.«os(iasm of neuro- 
genteonRin.397 
nerve block with, 397 
to restore heart beat, 001 
Procidentia. 1090. 1321 
Proctitis, gononlieal, 1085, 1080 
eyiihilitie, 1089 
Proctoclysis, 1433 
Proctoplasty, 1041 
PaorTZ, Atmtctt \\ Furgery of No-c 
753-750 

Proeti displacenient method. 7(/0 
technic in »mus tnfeetioos, 75'i 
l*rogestin, 1310 
Prognathimi. 1101 
Prognostic nene block. 1447 
I'rojeclile Nomiting, 331 

in congenital hyTs'rtropluc py- 
loric stenosis, 948 

Prolapse of nucleus pul()oeua fntn in- 
tervertebral coonli •f'C, 3 n 7 
of rectum. lO’X) 
onite. 1090 
rcdurtion in, ICfiV 
concealed, 10*10 

mtussusecption and. differentia- 
tion. Ukel 

partial and heniorrhoiiial jro- 
lapiv. differentiation, lO*)! 
recurring IWl 
of uterus, 1124. 1325 
complete. 1125 

In elderly women. La Forte pro- 
ci-dure, 142G 
isroiiipAete 1325 
operations, 132C 
Prolapsus, IWIO 

Proliferation cysts of pancreas, 1103 
Proiitosil cffeciiseneas, 42 
effects of, 31 
formation of, 32 
Pioiitjlin See Suf/anifnmvfc 
I*rop:icalinE thrombus in intraso-scii- 
lar rlotting. tCI? 

Prophylaxis against wound wfeetiin* 
W> 

ehemotherapeutie, .'10, 51 
PftJsopalgia 370 
Prostate, anatomy, 1217 
ai>see«, J2< 1 

brnigti hypertrophy and differ- 
cntiation. I28.'i 

and e* minal vehicles, examlnat on 
1275 

calculi 1279 . j w 

benign bjTerfmpiiy and a Cer- 
eniiatlon, I2<i 
earemnma 12 n 8 

benign hypertropl > and o Irt* 
rntiaiion. 12^ 
relatlnnship 12s2 
mttasia-scs 12 nJ 
trcaliiient, 1290 
cysts. 127S 
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Tro«tatc ey^ls echinococcus 12"S 

benign hi'pertrophj’and thffer 
entiation 12so 
enlargement, t}-pe.) 

froten m pclvi* 12 nJ 
hyj>ertrt>phg benign 12'0 

carcinoma and relationship 
li&2 

cathetemation in 12^-5 
changes due to obstruction 
12W 

complications 12S3 
diacno'is I’bl 
differential 12*>o 
etiofogj J-M? 
uitrave-ieil tj'j'c 
median bar formation 12**2 
operation 12''< 
ane»tl e«i3, 12''“ 
complications 12^3 
control of infection 12’>7 
preparation prehimnary 

125- 

pathology lisl 
renal function irooaired 12S» 
retention of unne ID }?Sl 
treatment 12Sfi 
roentgen hnding' 1415 
siiliNesical type I’bl 
nyniptoms 12s2 
transurethral re-cetion li'sh 
treatment I?sj } ^5^ 
inflamination 1277 
massage diagiKHtic 1276 
therapeutic 12>& 
sairOQia. 1200 

beaign liypertrophi and differ 
cntiation 12S'> 

ProsUtcctomy 124** 
pcrueal^ for beniKs hypertrophy 

for rarnnoma 1'’00 
auprapufaie for benign !i>'per(ropI y 
12S7 

euffacal complicatioiu 12>8 
transurethral m operation for Te*i 
ral dnerticula 12^ 

Proatatiaai 1 *s2 
Piwtatitis, clirome. 1275 

benign liypertmphy and differ 
entiation 12vi 

earls cancer and differentiation 
l-"0 

ma'«agp diagnostic 1276 
therapeutics 1277 
Prosthe«i« oH £>25 
types 522 
permaneot o''^ 
temporary 52^ 

nioldctf leather 52d 
pla ter of nans 5“^ 

\ulcanisca fiber S'N 

Protamine rinc insulin la diabetic 
Bfido u HOI 

Protein defic ency in bums SO 
in irmiiid litalmg G 
fraction® 35 

in «urEipnl convalescence 1475 
in wound healing G 
Protbe-us 525 Vc also P^ilfirtu 
l’f»>top!a*roie •‘teaming o7 
Protractors for internal fixation in 
fraeturc' of femur, 650 
IhTintus 15;^ 
anal IPtlJ 

alcohol injection in tcchnie 1002 
treainieni lOtfi 
of vulva 13 >S 
vulvae 13uS 
P'amnioma of no*o 772 
P-eudarthrons motor 52“ 

P-euJ atheroma 133 
P-cudohiliary colic. IIIC 
P-cudocoxalgia 4S“ 
P'cudoepilla.lioinatous h>"peri la. la 
111 


Pseudohermaphroditism 307 1230 
r«eudoleul.eaiia 270 
P eudomegacolon lOol 
P-^u^DKineDOS ef ovary 'IIS 

Preudomynmatoua degeneration 340 
PseudoQiyxonia of pentooeum fl4o 
P^eudopolypau ja ulcerative colitis 
10C7 

P-^oas al^was 437 

femoral bntua and differentia 
tion IlOu 

P'jeha.Htlicnia following fiead injur 
iV 3“S 

Psychic instabdiiy- ta exophthafn le , 
goiter 2M 

P«3Thoncuroa»< foUowuig head tnjur i 

ie« 32N I 

Piclifl»i.< toxic postoperatirc 1475 , 
P*ychoihcrap> ui intractable pain I 
431 

Ptosis of e>ebd correction 13J3 ' 

Pubic bone fracture* C27 G**! 630 
Puerwral cervintj 1300 
enootnetntis 130C 
feier 13(^ 
infections ISOu 130C 
acute 130,1 

chronic 1305 130G { 

peritonitis S'iOG 

PufT> tumor Potts 312 741 759 i 
Pull'd elbow 720 
Pulmonary also Lun^ 
absce«< non tuberculous MU 
arterj emboteclomv for 240 
ateWetan* postoperative 1470 
eompbeations and prevention m to 
traeapsular fmclurea of femur 
(•42 M3 

postoperative 1477 
proph>laxi< 1454 
cmboh<ni 214 
enibofectoniy for 246 
in appendicitis lO'.G 
IQ femo'al neck fractures G43 
infarction roentgen findings 140* 
sulfadiarinc in 246 
thrombosis m femoral neck frac- 
tures GI3 

tulierculo'is ^ce Tuhrrcufwni jmf 
numoiy 

Pui'^ting cxopbthalmo' 214 32* 
lematotna 210 213 
treatment 214 

Pul'e in general annlbc«ia 1442 
PuLus paradoxus in acute compres- 
sion of J cart bfkr 
Pancturefracture 557 
apiiiai 1431 
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prophvbsw 150 
rachitic +47,418 
scl ool 4o0 
sciatic 44S 
senescent 449 
static 148 
traumatic 419 
treatment 450 
by braces 450 

1^ cotiipen*atJon-derotalion 4ol 
by eonipensaiory eorreclion 4o2 
by corrective casts 452 
by spinal arthrode«is or fusion 
45- 

types 447 
unusual fortn« 448 
Scren* bone machined for fractures 
715 

bg Henderson in intracap'ular 
fracture of femur &1 1 
metal m fractun-a 715 
Scrofula 207 
Scrotum injuries 1292 
lymph 2o8 

Scrubbing hands fur operation. 112' 
Scurvy mfautilc 480 
Sebaceous cy'l*. 133 

malignant el anges in, 131 
of scalp 74 1 
tieatnieiit of 134 
tumor 133 

Selwfrl eic keratosis 13S 
Svcondary hemorrhaeo In omputa 
tiona 516 
suture 0 

Secretory tmuna po«fopcr8Uv e 1481 
Sedation postoperative 14”'> 
preopcrative 1 lo8 
Sedatives m 1 cad injury 32‘2 
Mia turcica deformity roentgen 
finding* 1401 

Semilunar bones dislocation of 73'’ 
triiumatic n ilacia 489 
cartilages injuries 491 
trcalmetil 496 4J7 
line lemta, l-CU 
‘Animal vc'iele* 1217 
anomalies 12 10 
ve leuliu* 1275 
‘Seminoma of testis 1295 
artl nti* 475 
fractures 5.W 
kcrnlc«i» 141 "41 
vaginitis 13J9 

Perouivity to 1 orsc serum 109 
®vn«ory or n otor Iom folloning spinnl 
cord injury 3o2 

overlap frilnwing pcripleral r 've 
injury If? 

M linel p Ic 1086 
Reparation arrcmtocbvicular £8 
eptphy^enl 701 8ee b1*o 
sep'iroJuin 
fkptic artl ritis 453 

I un-Uis 1J8 . - 

intOTicaiicm in Ludwigsangina >' 

lyni pha leniti* cl n 


e tliri 


-<;s 
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Septjceinia sulfanilarmde in, 20 
Septicemic t>'pe ol tularemia "4 
Septum, deflected. 7o3 
nai-i, absfc'is, 7^, 755, 75G 
deflected, 763 
doviation, 753 
submucous rejection, 754 
hematoma, 754, 755 
spurs. 754 
Sei^uf^tra, 531, 537 
ScuuesUation, 634 
e>=t, 154 

Sequestrectomy for cliromc ostei>- 
myebtis, 537 

Serotherapy jn tetanus treatment, 5S, 
60 

Berou« cavities 253 

menuifatis and bram bbsccss, dif- 
ferentiated, 331 
surface*, anp-sthetiiing. 144S 
warts, 141 
Sertoli’s cell*. 1219 
Serum anti-panpenc, m war wound 
infection 155 
ontitiilaremic, 75 
contalcacont in tularemia, 70 
fosh8>, in tuhrcinia 76 
hor<, senaitivitj to, 109 
treatment of anthrax, 62 
of gas gangrene, 118 
of lelanu*. 58 
prophjlaxia, 57 

beruros and drugs in compound frac- 
tures, 705 

Sesamoid bone fractures, 072 
^eeamoldilis. 511 
Pex organ* seccssory, 1219 
Sexual neurasthenia ui pro'tatuis. 
1270 

iiymplooisiB prodtatie hypertrophy, 
12!^3 

Sheath neuroSbrorea, 372, 573 
Shell shock m ortd ar I 149 
Shell*, high expIoMte, nounds caused 
by fragment* of, 14S, 150 
Sbelmire treatment of hemangioma of 
oral entity, 137 
Shifting of ti *ue, 1355 
SarpLCT. Asnren M ' Acute Oatco - 1 
niyeliti*. 530^530 

Chronic 0*teomyelilis. 530-533 I 

Shock after burn, S3 . 

and hemorrhage in compound frne- ' 
ture, treatment, 701 I 

■faloofl lraii»lu*iou m. 44157 
blood > nlume m 151 
clinical a*pecte, 14CG 
combat, 055 
elcctnc See Elrctnc 
from burns tO, 83, 1 165 
treatment, 83, &4 
hemntogrnic. 1465 
in fractures, treatment. 500 
in aar wound*, Ixulily changes «»• 
socuited with, 161 
mcipicnt I4fiC5 
uTever«)hle. lAW 
neurogeme. 1465 
po'topcrfttirc, 1464-1408 
traii*fu-ion« in. 1167 
preoporative precautions and treat- 
ment in, 14l>'* 

prevoniion and treatment, 1466 
prjniarj', m hum*. 8J 
secondarj , m burns, 84 
treatment 81 
filrpeal, 141,S 
theories exphining, 1464 
traumatic, 1461 

treatment of, in wounded men 
151 

viL'Wijtenie, 146u 
war. treatment of. 151 
Shock-heroorrhaee i^-ndromo In war 
injuries 150 151 
Shoe* for llatfoot, 510 


Shoulder, adduction contracture of. in 
cerebral epastic paralj-i*, treat- 
ment, SOI 
atupuiatiou of, 
arthritis, iUGbiDii lor drainage, 455 
bursae 199,200 
dislocation. 7^1 
congenital 403 
Ivocher reduction, 721 
ncglctfed. 722 
recurrent, 722 

Hender>on Eu*penaion opern- 
tion in. 722 

Kicola operation in. 722 
rccooatruction nro<c<^ure la, 
722 

tcnosusi>en<ion lucUiod in, 722 
tuberculosu of. 443 
Shropncll ntembrane, perforation, 
treatment. 705 

Shutter, inguin^. Keiths, 1184 
Sialography. 1401 
Sickle cell anemia 1179 
bigruoid Rexure, taremoma 1101 
foreign hodie* mi, )0C0. 1061 
torsion, 10>i2 
volvulus, 1051, 1032 
kidney. 1226 
Sign, Homans, 23$ 

■ Signe de peau d oninjcp,” 788 
Silent pyuna, 1235 
SiirMter method of arltflcial rcepira- 
tiOB, 1437 

Smuan hand. 369. 370 
Smusfes). carotid, ayndrome, 420 
di*«sae* and trigemuial neuralgia 
difTcrcntiatioo, 276 
lyrtipU, 251.253 
maxiUary. surgery. 700 ^ 

CCtloDS, 

757 

redness and swelling in 757 
reiDoml of obetruetuig le- 
sions, 7C0 

roentgenonnphy. 76$ 14W 
sulfonamides lo, 758 
tenderness and pain in, 757 
traa*dluniinalion in. 757 
treatment, local. 759 
surgical. 7C0 
imgatioD. 7i»9 
osteonin 772 
pilonidal 924 

saerococcygea'l dimp'le, 927 
ectoderinol 021 

thromho*)*. wfeclivp. hnuo nb*cc*3. 
nnd. dilTerentiation. 331 
lateral 700 

m chrome otiti* media, 762 
tumor*, malipiont 774 
Sinu*tUa, 757 t*ec al*a Smuscs. nasal 
acetftttrtf, in/rdieiu 
OOBJpJicatKwr. 758 
osteoruyrhtis sreondary to 759 
removal of obstrurtme Ic~km»s, “GO 
transillumiiiBtioD m, 757 
treatment local. 759 
rurginth 7r<D 

‘Sixth venereal ill-ease 269 
SLeJelal fixation, tnetliodj, fa frac-i 
turcs of forearm. 607 
traction m cervical fracturo-dia- 
locatKm, 6Z3 

m fractures of base of femoral 
neck, 655 

of femora! ahalt, CCS 
Skin. OS 

nctlnoTu>cn-i*. 65 
amebic infection. 125 
anU*tptic*. cfTeetivcne*!, IS. 10 
bla-toin>co*ia, 69 

l/ufTtf, 78 I 

mrciBomv 141 

care, tn fractures of femoral neck, 
64 4 


Skin, chemical injurie*. 88 
contammaticin of operative wound 
from 15 
cysts 133 

niyxoniatous, of liagers aud toe*. 
130 

fanners', 93 

flap inanaffcment at amputation, 
515 

eangTcno, acute, J17 
chronic, 121 

glossy, following nerve injury. 3fi7 
grafting on amputation stump oJ'i 
grafts, auto-. in>., and »oo-. 1372 
free. 1370 
nomenclature, 1372 
fufl tfiiefaiesa 1371 139-1 
OUicr-Thicrveh, 1370 
pedicle 1365, 1366 1309 
pinch, 1370 
rotor, 1370 
Reverdm 1370 
small deep 1370 
thick-spht, 1 {70 
MoJfe-Kraujio 137} 
infection, fuso-spiroehetal 1J4 
principle* uiidcrtiirg llll 
surMCal 112 

ujfcctious RanexciK uf 117 
lesion, benign ane't)n“»a for re^ 
moving. 1449 
IjTnplioblastotna 13*- 
lympiiosnrcomn U2 
tjieto^tatio lc<ion<i of 13k 
srojilassis of, 138 
onion 1403 

precancerous lr*ion* 141 
preparation, for oiwrati >11 1458 
radium. 05 
rnllrrs, f\cb«ter J371 
sailors . 95 

sarcoma, primary 142 
sporotnehoM* C3 
strcptococcu* mfi cuon 1 22 
traction m fractures of base of feiii- 
oral neck. &56 
tumors, 138 

ulcer*, chrome undcrmiiung 131 
indolent. 127 

vaporuation of water from, 1471 
wounds 98 

entrance of org.*n>*mv into, 30 
infection througli, 32 
T ray injuries. 95 
Skull. 31D 
nnatoiuy, 310 

fracture* 310 Sec al-o Fractures qf 
$kuU 

arterioicnou* aneurjwi 327 
nr*! aid m, '>00 
roentgen finding*. 1 (00 
opening m Cramal oj* ration*. 336 
o«U-orii>clitia. UaiiTuatic 312 
(rtereo-ropie csamimljon of, in 
head iQjuric* 321 

8u*cic. l/ABwr II . iff rracturc* of 
lli-oid Bone. Thjvoid and f'rin'id 
Cartilage* and Trachea. 577-578 
Sliding hernia 1211 
biing Gaim-lcn 717 
Rht, dorsal, of fore-kin 12(6 
Small into-tinc, 100') ?oc al*o 

titic. 

Siimi. Major Morri* K O.-smoid- 
of AWotnmal Mall 923 
921 

Surgical Affection* til t’ni- 
btlicas, PTJ-nJl 
tVound- and tVintu-ion* of 
Alxfomm*! It all. ofl-fttf 
Surnt. VcwTo-i 1) Anal IVuntu* 
and Ilcmorrlioid- Ill'll' lOTf 
Sumi IV-rgiivrN M N Painful Af- 
fection* ©f Lo»rr llarVc. 4'.>-474 
8niftfi-rcfcr*cn hat] in InirarapnAar 
fracture* of feruut, 650, 651 
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Smilliwick sjTnpntlw'ctomy for Ra>- 
8 4<)0 

to rt dilate l)li>od prc«-iirp -lO-t 
Snapping Slip IM) 

‘'odiuni fvmytal ane-.tlip<ia l-tl* 
in tPtaniK o'J 

cblonde ilepWtion in Vnirn*. ttvin- 

injectionf for intractable pain, 
43-’ 

solution admini^trntinn in intra- 
cranial operations 330 
eiipal nne--t!u'*ia in treatment cf 
neck 7*51 

evipan ane«ihe-ia 14-l'i 
niorrliuate injection in treatment of 
hemnnKioma “”0 
of oral cantj 137 
pelitothal anp*tlie'ta in neck iiound 
operations "O-t 

as intraienous anc'llietic in frac- 
tures OM 

Soldiers wounded m eombat, 145 
Solitary cj at o( kidney. 1263 ' 

myeJoriia S50 

Solutions sterilization. 1420 ' 

Sov\rv«rireiN. Uobebt (Ilevised bj 
(•coxot. M ('osTEs) Sureirj of 
1 nr 701-707 

Sore(ii) lied bee Z)«e«5 tu* 
desert 140 

diabetic treatment, 1462, 14C3 
tbroat, putrid 707 
Mptic. "US 

Soulter operation for flexion deiormitj 
of hip 607 

bpaces iiienineeal. 3o3 
tissue, 2S3 

Rpontsh vnndlawi MS 
Spaem of nrtenes 213 
of iiiui-clc, pam from <60 
Spastic rolilis eimuUting volmus, 
105.1 

conditions of ceophuRU*. 017 
ileus, 1057 

parai) »t“*, cerebral, In children, 4'J‘< 
500 

Speech, diaturliancee of m head in* 
Junes 3.’U 

training m cleft palate 13V< 

SpEGO, J S t)i»locations— Gtneral 

Considerations 710-7J0 
iJi-locntion of slioiildif 721- 
723 

Si-GXiJ Ktiuwo rracturw of C arpal 
Hones fin-fif4 
Spermatocele 12*10 
Splienoid sinu«, infocUons, 757 
irnpations 75*) 
maiienant tumors, 774 
Osteoma, 771 
Mirmrj. 701 

*tpfionniii3l ridjci memnjnonia 330 
‘'phenopalatine ganglion, neuralgia, 
379 

‘'iberocjlle bemoljtie jaundifc, 1171 
Sph< roejtosis, 1172 
SphmctiroftXldi, 111'» 1141 
“•plea a!*)uetion in fracture of femur, 
M2 

ehnrl-Haistfsl double m fraelureR of 
femur <V41 

H hitman in intraeap-ular frae- 
turesof fimur. &I1. tV12 
Sjidi r bursts. 227 , 

nevus ISs 
Spiegfl berms IIM 
‘^piechr-lendt sarcoid 142 
‘'piller-1 raiier opirstion m tneeininal 
neuralgia 3sl 
Spina fithda 115 

avwiatcd anomalies 417 
cmbf> oloeiral considerations. 410 
417 


^pina bifida expenmental urixlurtion 
I of. 417 

I inanifesta 4 17 

oecuUt 447 , 46 *) 

l«-tenor ^or anterior) wnth 
nicmngorcle, 416 

, nfilh myetouiemiisoeeb 

I 415 

oiM ratise treatment, 421 
optimum time for, 424 
|My,topera(ire care 42 < 
seleetioD of discs for, 42 1 
I statistics on incidenec, 41 ** 

' «>mptoms and Miens, 4 ts 

types of, 116 
tilth meningocele. 416 
nilhmyetouienmgorele. 416 
deieinpmeiit of protm«ioii, 41 S, 


al>o ilnrstHeeia, sptnnt 
in reduction of fracturt^ of lower 
extremities, 551 

lest for vasoipasni of aeuroBenle 
origin, 397 
birth iial-'ies 416 
tiraee m bcoIiosis, 450 

in tu>>erailosis of spine. 43-** 
eont, compression, toenisen due- 
nosis 14Ut 
eoncus'ion 349 
injuries 319 
after-rare 365 
eioecd reduetioa, 354 
deslniction of cord in com- 
plete and partial, differen- 
tiation. 353 

dunoR redueuon of fractures 
C 19 

fractured ©r dislocated ter- 
tebrae in, 361 
Uininectoiny in 364 
Kiel of. detemuoing. 352 
lumbir puncture in. 361 
neuroloocat exammation. 15) 
361 

pfe-.sore in. inelbods of rtdiei- 
inR.354 

Queckenstedl test in. 161 
roenteenograpbic studies 
353 

sensory and motor siini-*. 1**2. 
3-i3 

or motor loss following J*>2 
stages of. 350 
symptomatology. 351 
treatment. 361 
meningioma, 164 
neuTorilirnma-. multiple, }Ot 
tumor*, 357 

iuHterai l-imlneclomy for, 3<k6 
eauda ssiuina. 157, sS*- 
central gray sytidrmne. 3fi0 
eompre-»ion of spinal cord in, 
361 

diignosis 3ni 

extnMluml 357, 363 
extramnloUnry, 367, 163 
licmilimineetoiny for. 305 
intradural 367. J6J 
mtramrduUarr, 357. 162 
lammertoni) for, 365 
level of, dtii-nnining, 36I 
motor, 165 

segmental and vertebral 
365 

sensoiy, 361 
list of. 363 

long tract «) ndrome 358 
monometne test in 362. 36i 
ncuroObromas inultij^, 361 
operations m types nf, 366 . 

roentgen finding IttM I 


Spinal eorti tumors root or raihrular 
s>-tidroine. .lit. .6i*j 
sen*orj and motor Mgn* 301 
signi and symptom* 367 
spinal liuid exaimnati'in 361 
treatment, 305 

X ray changes imbeative i»t tu- 
mor Kiel. 166 

lluid, examinution of. in spinal ei rd 
tumor* 361 
in lieaii injuries 3»l 
pressure in brain tumor- 336 
in cord tumor*, 361 
puncture, 1 111 

technic, im 1415 
•cKinent*, relation to lertelrnl 
column. 3o0 

‘)pine, deformities, anteroposterior, 

treatment, 446 
correelion, 146 
exerri«es in, 410 
prophylaelie, 4 16 
cyTuptoRialie, 117 
Jitera), 447 bee aJvi 
static, 441 

di>locatian8. C21, 721 

reduction, Tajlor nictliod, 725 
W alton method, 725 
fraeture*. exercises m, 62 1 

tir«taidin,andtran<|*>rlatinii *i<)| 
reduction, mecliames of. M') 
Icchtilc (520 
tune, CIO 

frartiire-dislocAtioni. CIO, C23, 624 
function, mrchnniral, 4 II 
insufficiency, 441, 44b 
lateral cun attire, 507 bee al-o 
bee/iMLS 

beaments and muscles, 4C0 
loaer, injurie*. 402 
le-.)ons, three types of pain, 4'*6 
painful nlTeetion* 4 is 
examination m, 460 
aiolilily in, 46*1 
* trentinent. 472 
ftsteoarthniis. 72.J 
talietje arthropithi nf, scotio*i» in. 
148 

tubereulous 436 
bptroelietal infections 27 
bplniichme block ane-tbe-ia, 1150 
8planelmirrctomy, tlitirucie, for e*- 
sentiil b>perlon«ion, 403 

‘nileen HO.'s 

al»*cess, 1175 
alis-nce. llbl 
ocecssoo . 1181 

anatomy, gross 1168 
anomalies, 1171 Ubl 
elaasificatinn of con<lili*n«. IK**. 
1177 

eonfusion-s 1170 
cysts. 1176 

disorders, diagnosis, tlC** 
enlorgisl 800 2>;>/c»wrifp'i/p 
lustolojo. 1168 
incision, livl 
infaretion 1181 
malanal, llsO 
movable, 1171 
multiple. IISI 
neoplasms. 1170 
Ofs-n wounds 1170 
op< rntiie proreslures. 1181 
r«thoiogy. llOs 
prolB!»-e, 1170 
pseudocynt* 1176 
resection, 118.1 
roentgen atudy, till 
nipttire, 1 170 
Ron-traumatie. 1170 
syphilis, IIW) 

U-rsiott. 1171 
traumatic lf~ioTis, 1170 



Splwn lubcreuloMS, 1179 
lutimr-*. li'f) 
wnntleniic U‘<$ 

)i» wur injuries 103 
PplpMcctoiiiy for lipniolytic j^\imliPc 

for “lekle cpII Bnemin 117‘J 
lor lyphth^, 11 SO 
for thromlxj<-i topciur pitrpuri, 117 1 
for tiifxTcalosts 1170 
for \oii Jnk“ch nncnini n7h 
f'litpnic Bnomia 1171 

jta.'tnr hcmorrlngo in. 1174 
artery, IICS 
anpury«ni, 1177 
lifPition 11S3 
(ever, 02 

neutroponi'i. 1177 
pnnrture, 1170 

Splonnmegals , eongo^tiTc, 1174 
Oaiirher. 1177 
m ainjloulo-"!*. 1180 
in cirr}io*is of Itior, 1170 
jn difTcrentnl di»CJio“i« of IjnipH* 
ndcnopatlij , 27 1 
tn lieniochron)ato«i«, 11S\ 
in ficmolyiie jaunclirt'. 1171 
m Hodckm's di‘ic'i«e. llSl 
in kalO'aiar, llsO 
m leukemia, IISQ 
m pernieimw anemia ll«l 
lu jjoljeylhemia \cra, llso 
tropiral, IIM) 

SpUmorrliapliy, 1163 
S*pl«i<Jtninv, 1183 

holJBt(«), tunjo, in fracture'* of toe- 
(l‘»3 


Ftileon, 720 

Jvy, in fmetum of maxilla 278 
Jone» in fracture of friiiorat ni ck, 
0.13 

Kcller-Blikc far leg, Sf'l. 802 
Kins>lev, rerervd. in fracture^ of 
inaxiUn 870 

Murray-4i>ne<, for arm. 501 
plaMcr, in frocturea of lower ex- 
trcmit) of humcru*. 69'l 
jilaster. inoMed, in fracture rediic 
tion. CM. 0 h3 

1 homn.*, for extreinitieij 581, 5ii3 
in fract«re,i of femoral neck. 03s 
035 

shaft 000, 662 
.Sjdinting fraelurpH, 501-501 

in immediate treatment of frne- 
turea. 

of broken bone^ in prevention of 
ehock, 1400 
of wound, 7 
.Sp{ft-«lcin graft, 1375 
Spondylitis deformans 474 
rbixotnilique, -47-1 
Spondylolisthesis, 459 
Sponsnobla-'toma multiforirie 343 
polare, 344 

SpnntaneoU'* fracture, 557, 591 
gaiieronc, 215 
SjKirotlirw “Chciiekii, 63 
Sporotricha See Sporutnehoni 
SjHirotnchosi-* 63, 26t 
(tuininatous type, 64 
lymphansme lyiie, M. 201 
polaspiutn iodide in. 64 
SpB-tovr Randaw, G , and Wjldeh 
R t ssFLi M Manacement of the 
buridcal Diabetic Patient, ll'i.S 
UG4 

Sprain fracture, 104, 557 
Spr/uns 191 

dilTerential diagnosis in, 105 
Jigiinientou'*. treatment, 472 
lutiilH>“ncnil. treatment, 472 
jiia»cidar. lO-j 


INDEX 

Sprains rupture of cranal lieanienta 
in. 105 

sautiiliac 4G2, 461 
Irentment i72 
treatiiient 105 

Sprenrs*} defomuty, 40*), SOI. 502 
Spurs, rdeanettl, 511 
heel 524 
••cplal, 7.54 
tolar. (.16 

Sputum in alvcess of lung S65 
in hronciiiecta.‘>is SC6 
in rareinonia of lung S73 
Squamous eell earnnoma of fung 871 
cpilhelioina 139. 140 1 107 
of lip, 140 

of thyroid gland 276 
Stab woundi Sec a!-.o It »»m/s firnc- 
fr«riN9 

of abdominal wait 931 
of pancreas, 1)59 
of stomach, 057 

Stability, operatwfts to tnitnow 
polinui>elit)s. 507 
Stader apparatus in fractures of fc> 
i.iur. G60 

Stain port-ttinc 7*10 
btaphylococcus alhus, 14 15 
infectlnna, 21 
aureus, 3 14. 15. 20 
ta mOainmatory procesaca of 
akin. 20 
infection'*, 46 
infcctioris m wound* 14 
ot kidney. 1231 
Stasis, circulatory, in fractures of 
femoral neck, C-13 
duodenal elironic. *>S8, fW 
intestinal, I03U 
J) niph, 2-^ 

surgical infections caused by. 19 
Static deformities of epinc, 443 
malpo*ture. 444 
Bcolio<i''. 444 

Stntisties of military surgery. 147 
Status thymicolympliaficu* 302 
Stsyeh Major Gbnekal Morri*on 
C . US A Foreword to Xtibtary 
Surgery. 141 

Sientncyatoma multiplex, 133 
^tcatoioa 133 
Steel fracture plates. 715 
■ Steering ’ injuries MS 
Stecringielieel Injury of lieart. 898. 
900 

SteINuler. a Static Deformities of 
Spine 443—153 

•Steinke classification of unu-nixl her- 
JM^* 1209 

Stenosis See also .Endure 
anal, lO** 

mitral ‘•VTf’erv in. 90.5 
of eennx uteri 2347 
of esophagus, 1117 

eiestnCJa], roentgen findinm 1409 
of intestine, 1009 

uRiali congenital 1009 
of Iat> rs aentc, 801 
chronic 502 
eieatncial h02 
of ragma IJI*. 

]:^lune congenital, hypertropni' 


047 

cimical picture, 94S 
postoperative care ikiO 
prroperative preparation 
919 

treatment, 940 
operative, 950 
toentgen finding*, 1410 
Stereoscopic examuiAtion of akufi in 
head injunes 321 

Sterile oi>t rating room, eettmg up. 
1421 

clime 1420 
necessity for, 13 
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Sterility imromen, 1331 
prijiinri , 1 131 
Rccondarj. 1331 
surgical irtntnient j J3J 
sienliration of lia-.m* 1-1 >1 
of instrmnciite. 1420 
of linen ll.’O 

of operating field, 1-121 1426 
of rubbtr gioves, 14JU 
tuhiiig 1420 
of MiUitions, 14’0 
of “Ulure nialernl UJl 
ofwiUor 1420 

Sternorlavicul vr cli location, 723 
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Tetanus, antitoxin, 20 
m wounds, 109 
of neek, 793 
prophylactic dose, 58 
therapeutic, 5S 
avertm m. 59 
bacillus 20. 55 

Clo-*tnclmm tetaoi bBctcrial agent 
of. 55 

development of infection, 55 
etiological agent, 55 
general or dtseeiiding. 50 
histoncal observations regarding, 55 
incidence of mortality in. 59 
local or ascending, 51* 
natural infection in, 55 
pathology. 56 
pcnicilbn in, 57 
penod of incubation, 55 
portal of entry, 55 
serotherapy m 68 
sodium ainytal in 59 
surgical treatment, 26 
symptomatoloo', 50 
toxin, dissemination m body, 26 56 
toxoid, booster do»c, at nr«t-aid 
measure in war injuries, 109. 140 
prophylactic, 57 
treatment SO 
active, 58 
antiseptics in. 5S 
chemotherapy’ in, 68 
operative, 68 
eerothcrapy la, 68 
of war wound infections, 14C 
prophylactic, 67 
aymptomstic, 59 
Tetany, parathyroid 001 
Tctra bandage for upper arm free- 
turps, 588 
Thala-vsemia, 1178 
Thenar space infection, 171 
trcBtinent 173 
Therapy, replacement, 256 
TJiernisI burns, 78 
injuries, 78 
Thier*eh crafts. 1370 
1 high, amputation at, 521 
pressure chamber for, IlolDian- 
hchultc, 221 

euclion and prcs.«uro to, in penpii- 
cral vascular disease, 221 
Thiopentobarbital sodium aiie^thesij, 
1445 

Thiouracil, 287 
Thomas collar, 725 

in fraeturo of odontoid process 
623 

heel, 510 602, 737 
splint for extremitiM. 601 
in fractures of fenioral neck, 6.3'', 
C.i0 

shaft, 662 664 
Thoracentesis, 1435 

acute empyeiiiv of che«t, diag- 
nostie. h51 
Thoraeie aiieury«TO. 223 

cavities in'erdepondence of perit- 
oneal and. 5)35 
dust, injury to. 25-1 
obstruction 257 , , 

ganglionectomy, for Haynaud a dis- 
ease. 399. too 
spine, di'Iocnfions, 725 
aplanchniecctoroy for c«scntivl ny- 
perten«ion. 40.t . 

wall field block anesthesia 11*9 
wounds, mamgement of. w war in- 
juries 102 , , 

Thoracoabdominal wounds of stom- 
ach. 059 

Thoracolumbar nervous system, 39 , 
Thoracoplasty, Itmer 58-1 
ronlrntndicBtioDS, 88® 
dangers. 869 
for bronchiectasis. 8*0 
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nmltipk’-itaec. 8S3 
Sauerbrucli. bM 
Schedo, b5»5 
upper stage, 8bS, S91 
Thoraeotoniy, eiploratory, &17 
in war injune*, IGi 
infection following 562 
Thorax &*?o af-o Ch^sl 
anomalies, congenital S41 
bullet wounds. S-17. b-lD 
treatment, 847 

di5ea.'!es. rocntpi'n findings, 3405 
Injurj’, penetrating, WS 
perforating, Sol 
■wounds, 6r«t-aid tnoasurea, 847 
ThnJl bydatid, JllG 
Throat. 767 
amtoiDj, 767 
diphtheritic mfeelion, 7CS 
disease*, 76S 
m Vincent’s angina, 763 
*ore. quinsy, 707 
septic, 768 

streptococcus infection, 768 
Throniboaneiitia obliterans, 215 
amputations m, 216 
dilatation by typhoid \aceiBe in. 
221 

edema in, 217 

epidermophytosis in, etiology, 210 
ganehoneetoBiy in. 401 
•ympathetie. 401 
mtermittent claudication in, 310 
postural pallor and rubor In, 21? 
tobacco in ctrolog} , 315 
treotment. 210 
tfopluc Icviooa IB, 317 
Tasospasm in, 319 
testa for. HIO 
Tliromliocytopcnia 1173 
Thrembocytopeme purpura, 1172 
Thromtwemhobsm. 244 
Thrombophlebitit, 227, 231 
edema in, 230, 241 
m vanco*e sems, 227, 231 
Induration in, 230 
of splenic vein, 1169 
postopcntivo, 1487 
Thrombo<is, 234 
arterial, 247 

And embolism, di^ercntiation, 247 
axillary, 237 
procaine in, 241 
ulsfiv -Xff 

due to nieehamcol trauma, 333 
etioloty, 233 

following intravenous infection'* 
2.13 

periarteritis nodosa. 235 
heparin in, 236, 240 
vliofemoral, 23S 
m beniorrhoids, 1093 
mfecti>e 238 
lugular. 706 

lymphangitis and, differentiation 
238 

mesenteric, inte«tinal obstruction 
due to, 10.57 

intus'<usccption and, differentia, 
lion, 1054 

of axiifaiy or subclavinn vein, 337 
of deep Veins of lower extremities, 
23b 

of pelvic veins, 238 
of plantitr vein, 238 
of portal vein, suppurative, in acutcj 
appendicitis, 1026 
of upper extremity, 237 
of varicose veins, 238 
on effort. 237 
po’-toperatne, 1487 
prevention. 235 
pulmonarj. u 
turea, 6-13 


Thrombosis smw, infective, brain ab- 
sccas and, tufferentiation 331 
lateral, in dltronic otitis mmlia, 
766 

slowing of circulation & factor i 


235 

spontaneous, 237 
euper&aal, 237, 23S 
treatment. 239 

vasoeonotrietion precipitating, 220 
venous, 2)1 
origuiaf 231 

Thrombus, divuion of vem in, 242 
hyabae, 230 
progresMon of. 237 
propagating, 237. 210 
red, 238 
white. 237 

Thumb, metacarpal*, fracture 817 
metararpnpbalangeal joint di loca 
tio&s, 732 

Tbyaiieduct embryonic 787 
T hymoma. 914 
^'!5'iiiir*'abnormobtics, 301 
carcinoma 915 

enlarged, roentgen findings, 1406 
function. 302 
hyperplasia, 302 
roentgen studies, 1416 
tumors, 302 
pnmary, 914 
ThjToglo*sal cysts, 7S7 
duct, 274 

cyst or fistula Pee Tbyropfosiol 
Cpsff and fisfuto 
fistulas. 787 
Thyroid arteries. 276 
cartilage*, fractures. 577. 678 
gland, adenocarcinoma, diffuse, 296 
in fetal adenoma 290 

papdfao', 296 
adenoma, 279 

&s precurvor of mabgnanry, 297 
malignant. 297 
toxic, 281 
anatomy, 274 
anomalies. 297 

blood. Uroph, nnd nerve supply, ' 
276, 277 

cap<ule, fibroelostic, 275 I 

eurpral 274 

true, 274 I 

carcinoma 296 | 

diwa-es. 274 j 

clasaificaUon. 278 | 

emrlryo^gy, iW 
epitiieboma, squamous, 296 
luqierfuaction. Jsl 
lijjotunclmn, 299 
lolIiUniDation, 294 
lymphatic structure* 276 
tnaiignont di<ea.*c. 295 

adenoma as precursor 297 
chemical cnnviderationa, 20C 
treatment, 297 

paljifltion, Flnm niet method. 235 
physiology, 277 

retro«teni^ evtensjoo, roentgen 
finding* 1406 
sarcoma. 290 
Structure. 
tuberculosis, 294 
hernia, 1210 
lingual, 000 
tumors of jaw9 784 
ThjTOidoa iroa. 276 
Thyroideeiomy for adenomatous goi- 
ter. 203 

for exophthalmic goiter, coinphca- 
tiona, treatment S90 
criteria of operabiUty, 2''9 
operation principles, 2S9 
preoperatrve treatment. 2^ 
comfdiradons encountered 
in 298 
prognosis. 289 


TlijTcidectomy for tuberculous thy« 
roiditis, 29-1 

heniorrliage following, 290 
parathyroid insufEcieticy foUowuis, 


subtotal, 290 
Thyroiditis. 280, 292 
acute. 292 

chronic non-specific, 292 
granulomatous, 294 
pain m. 293 
«peeifie 291 
tuberrulou* 291 
tbjTOidectoiny for 294 
woody, 293 
TbjTotoTieo-is 2^ 
thiouracil in 2*47 
Thyrotropic hormone -’77 
ThjTOXin, 277 2&3 
Tibia. fractuTP* 67o ‘'ee also Trof- 
fiirw o/ 

Tibial epiphysis, fragmentation 4S7 
plateau fracture C7^ 
shaft fracture 676 
spine fracture 676 677 
llljurie* 075 

tubercle epiphysiti* 4‘'6 
fracture CTo 

Tibiofibular diastasis m paml il ankle 
joint 686 
ligament 8Vt 
Tic douloureux 370 
Tick fever, glandular type 73 
Tissue change* id inllantn ation 4 
de-trueCion in ink tiun Uniother- 
apeutic agents in lO 
(^nutation 7 9 lliO III 
growth in fracture* "ii 
uifiamoiatjon, 1 
nervous, 12 
repair 1. 5 
physiology. 5 
scar 8 

shifting and rotation 13(>.) 
spaces, 252 
special»repair of 10 
tension avoidancv tti instoent of 
fractures, 571 
tumors, voMmlar 20'» 
turgor, 253 

Tobacco, cancer of tongu nnd 748 
factor in duodenal uir< r lOtK) 
m etiology of thromlioaogiitis ob- 
bteraaa, 215 

prohibited in peripheral vascular 
abeJMc, -W 

Tobey 4ycr Ic't for lateral sinus 
thromlwj.* 760 
Toe, aniputniion 523 
fracture* 693 
muJUpIe, 693 
of i-inglo phalange* 693 
Morton oil) 

myxomatouv cutaneous cysts, 130 
Toe-nail, ingrown 513 
Tongue, carcinoma, 748 
ha.“c, 749 
biop-*y in, 756 
Krvical mcta^ta-*e«, 749 
treatment 752 
differentia! d)apno^% 749 
etiology 748 

pvrtial glo-— ectomy for. 752 
prognosis and end results. 752 
rvliation therapy, 750, 751 
treatment, 750 
Ctanuloma 750 
gumma 749 
hemangioma of. 137 
lotikojilaUa, m etiology of cancer, 
74S 
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Tohku^, tu^>ercula?is. 750 
ulft»ra, tubcrctiloa-' 700 
Toiu'il faucial, 707 , 70 s 
tij'pcrtrophj , 76 S 
■ Ton'll of vainna 1312 
Ton'illoctom} , 7 Ci> 

IwtsioTYliapi alter, nO 
indication for. 7 GJ» 
technir, 7 C‘J 
d Mcction, 700 
cuillotinc, 70 ‘’l 
Tonsillitis, acute 707 
follicular 70 S 
Iw'-topernUse, (ollowins wvbalatioa 
ancsthc la, 2 s 
sulfonamides in 70 .S 
Ton ils carcinoma 7 GS 
diphtheria 7 &s 
faucial, 76 s 


h>pertrop!)> 775 
inliamniation. 7 C 7 


Imcuai, 76s 
malienaot tumors Ji5 
sarcoma, < ao 

streptococcic infection 76S 
\ inccni's angina 76S 
Topical anesthesia U-IS 
Torek method transpleural, in ear- 
cinoina of e-sophatrus 610 
Torsion of appendices eptploicac, 1002 
of bond, 1049, 1031 
of heart S'J7 

of oTanan cyst pedicle, 1320 
of sigmoid flexure 1053 
of rplecn, 1171 
ol testicle 1293 
of tertelirsa 4I'> 

Torticollis congenital, -193 
Tortii*, pnlatinui, “M 
Toiimi'iupt at amputations, £lu 
la IraWnTe* 

Toxemia front liumt hi 
treatmcTit, bo 
in infection 35 

Toxic adenoma of thyroid gland. 2sl 
t>s>elio«H, postoperative bl/a 
Toxicology of penicdUn 10 
Toxin factory, .'>» 

Toxoid, tetanus, mimunuatioa mtb, 
109 

pruph} lactic. 57 
operative, 57 
Trachea, diseases h02 
foreign bodies SOS 
fracture, 57s 
tafcctioo. S02 
injuries to MX! 
vsounds. 793 
TrachclorrhBph> 1332 
Tracbcobronehial glands enlarge- 
ments, roentgen findings 14(K> 
Tracheostomy ift treatiiirnt of malig- 
nant nasal tumors, 774 
Tracheotono . MU 

Tract, genilounn'iry, 1210 Sco also 
ficnifounn/iry 

Traction brace impport in femoral 
neck fractures. 617 
diverticula of esophagus. 917 ' 
emergency, m fractures, 501, 500 
of femur CCl 
Itaine Cwv».cU hSS 
in comKvimg shock in fractures 560 
m fracture" method of applieation, 
562 

of T< rtebral column, C23 
Iln.so! frT'l 
skelelal 623 65.5 663 
ekin. 6Vi 

Tfaetion-"Uspen«lon in aUluction and 
inversion in femoral nerve fracturcc, 
67G 

Transrnrpnl didocalions 731 
Ttan-«Iiai,l racmatie injune*. Wl 
Transfu- ons. blood 1427 

citrate method 142'>. 1430 


INDEX 

Transfusions, Uood, cross tj-pmg, 
1439 

direct method, 1431 
pouping of Idflod. 143 S 
in infant*. 1430 
indications, 1431 
mctlvods, 14 >9 
rcactKmv, 1431 
Scannell method, 1131 
selection of donor. 142 o 
In traumatic ah^k. 14 C 7 
of plasma. 1431 

refrigerated blood for. 1431 
Ttanstllumination vn diagoosvs of 
meniDgoeeie, 419 
of frontal sinus. 75 S 
of rnaxitlary emu*. 7 >7 
Transplantation of bone. 1373 
of cartilage 1373 
of fa«eia 1372 
of (at 1373 
of mu-cle, 191, 1372 
of nerves 1373 
of tendon". IR 4 , 1373 * 

in poliomyelitis, 500 
of tt-sfue. 1364 
of veins, 1 J 73 

Transportation in fracture* 539 
splinting as aid to, 559 
Transverse i)roce".-e«. fracture". 624 
Trauma See also Injunt^ and 
WotimU 

as factor m gastnc ulcer, 961 
aoatyHV of, 462 I 

due to acceleration and dcrelcra* I 
tion, 149 I 

in vrar, 145 

mechanical, cause of thrombosis, 
235 

of esophagus. 916 
of heart, bO'i 

pattern of, m vrarfare. 149 
phissical nature ol. Us 
Traumatic aneuivan. &13 
arterioTCDous bstula. 211 
arthntis after dialoeatioDS. 720 
bursitis 196 
cataract. 743 

eUylothorax 653 j 

diaphragmatic facrtiia, 1263 . 1264 I 

emphysema, 542 . 652. 907 j 

epuhcbal o^st. 135 
fat neerosu. 5 

kypho-w hereditary. 475 I 

lesion." of muscles. 179 , 1 S 7 I 

of scalp 309 I 

malaria of carpal ecmitunar IkiHc, I 

4 S 9 

neuroma. 371 
treatment. 376 

osteoma, nientecn fiiHliag", 14(£1 
osteomyelitis of skull, 312 
paebymeningitu liCRiorrhagica in- 
terna. 335 
pancreatitis, 1157 
plown-y , 053 
pneamocephalus, 32 G 
ecolion* J 49 

aeparation of epiphtrses, 70 t 
reroQ" mcDinpli" 320 
sliock. 146 t 

♦\TvtVwe ot vsittVaa 1293 
ivonnd.«, 101 

Treatment of Invasive lafeetions. 
42 

Trench foot, 149 , ifij 

due to cold and mnlstore. 163 
prevention of, education in, ] 6 t 
rehal ilitation part of therapy in, 

stares of. 161 

infUmmatary , 161 

poetmPamniatory. 161 
preinflammatory, 161 
treatmeot, IGt i 

warfare trench foot la. 163 I 


Trendelcnliurg *ign in eongcniial dis- 
location ol hip 4'Jl 
m aslrocliondro-si4 of hip, 4s7 
test for varieo'c veins, 227 
Treponema niacrodontium and mirro- 
dcntium 27 
paibdum. 3 
infections. 27 
of sj-phibs 27 

Tnails, Ueck. m compression of heart, 
hO-l 

Triangle, Ilrvant, 637, 63S 
clliow, 727 
of cheoiotherapy, 31 
Tnbronicthanol, 1444 
Tneeps lirachii, rupture of, 190 
piralysis in poliomyelitis, 507 
Tnchmiast-s, IM 
Tncliino is, 19-1 

Tnehbrethylcne inhalations in tri- 
geminal neuralgia, 379 
Triehobexoar#, 074 
Tnehterbrust. S42 

Tnethanolamine and sutfadiaiinc. 53 
Tnfacial neuralgia. 376 
Tngcniinat nerve involvement in head 
injuries, 319 
neuralgiA. 376 

cerebellopontine angle tumor" 
and, diiTerentialion, 370 
pcwtoperative earc. 379 
treatment 370 

tnchlorethjlene inhalations In 
431 

tnegcr area." m, 37S 
TrigRcr areas in tngcinioal neumlgiv 
l*Btnck, 37R 

Tngonum (»"). nipernuitierary, 695 
Trir|uctruift, fractures 611 
Trumus, absence, in diiTermtial 
iivvgno"is of obetrmtive enlarge- 
ment of salivary gland. 77b 
Troehaater, fracture from blw 
against. C53 
of lesser, 600 
TrochantcTie buf«itt", 202 
Troclilea, fraetures. 596 
TroelJear nerve involvement in head 
injuries, 319 

Trophic change* m penpberal nerve 
innJT>.367 

in Uiromboanpitis obliterans, 217 
ulcer*, 128 
Trou-seau's eimt. 300 

in parathyroid invufTieiencj', 291 
True aneiirysm, 323 
cystic hygroma, 262 
neuroma, 306, 307 

Trueta method for eouipound frac- 
ture, 155 

Truncu-s inU-»tinalis 253 
Trus.se* in inguinal hernia, IJhS 
in strangulated femoral hern a, 
1109 

Trypsin, 1157 
Tryp«inngcn 1157,1159 
Tubal abortion 13 ^ 
pregnancy. 1333 
Tutie lallopian, absence, 1360 
.Miller \bliolt. 1433 

technic for pa**inc 1433 . 1134 
TubheT, »Vmh»a\vnTi 142<1 _ 

rupture m eelople pregnanrv. 133 » 
Tulied pi^icle skin flap. ISuS 13 '“ 1 
deinjed, 136 > 

Tuliercle. anatomical, 2GI 
Tnlernilm d.rmal test" with, in dif- 
fen nfiation of tulierculous fm'“ 
non-tiilKrmiloii" rase* 430 
rutsrculfisis. anorectal. ltr*0 
rav itary, lobectomy fur. 
of ankle 442 

of MarJdcr. 1243 , 

of Isvncs and joint* 22 , 43 j 
lu-tor}. 4 Vi 
roentern finding* 1492 
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TubMeuto<is brPii<t, 836 I 

of bur^, IPi" 

of rarpu«, 44J I 

of orm*. n47 

of vrall. 813 I 

of rolon. 106-} 
of cUx>w. U3 
of cpididijnif, l.*l* 
of cemtonnnaTy tract, 22 
ofhfp 43S I 

fii'ion operation J3.S I 

of intC'final tract 22 i 

of intc«tjnc. nwiitsen findmfp, 1412 
of Lidncj, I2-13 i 

•urpcaf, 1243 
roenteen findinit*, HI I 
of knee, 4 JO 

riifab* fu'ion operstmo, 441, (12 
tnbereulm te«t »n, 440 
of hmii. mreinoina and. differen. 

\ialton, 807 
of Iner, H17 

of inoH otene l}^»p)J sfanda, 22 

of inU'Clea, 102 

of peribronchial hodo, 2CS 

of peritoneum, 24 

of shoulder, 441 

of snitdl inte«tir>e. X017 

of rpire, treatnient. 117 

of tto’TOid Bland, 2'U 

of tongue 750 

of upper lumbar spine, 437 

of ureter, 12(3 

of vaana. 1311 

ofUTMl, 447 

peine, emlomctnosis ana, differen- 
tiation 1311 
iti ^oinen, 1303 
liulmonary, ap<eotv<is ^2 
eatruaiieiaU ScO 

arttGctal pneumothorax Is, S73, 
S7fl 

eavitatinn in, M7 
eotlap«e therapj , 876. !?7fl 
ispactAnt treatment 875,870 
extrafaseml apicoly<ie tn, 886 
meehanieal roUsahon and com- 
pression (lirQicsh eurstcal inter- 
vention 875 

inultiptn— taim eostectomy In, 801 
phrenic oerv* inlcrniplion m. 
M2. S9J 

. ptieumonolyns, extrapleural, 8S3, 
8S5 hbS - 
intrapleural, 8S0 « 
rcjt in. 874 
early local 8.5 
roenfeen finding*, 1407 
pcaleniotomy in. S^iS 
suetion drainage ip, 878 
ourgery, 874 > 

thoracopfarty in, 886 
^IcDic. 1179 
sureical 22 
vertebral, 437 
treatment. 417 
Tulicreviloui biir-itis. lOS 
fyiuphademti^ 2C7 
axillary, 268 
comcai 26" 
exei'-ion m 26S 
roentgen therapy, 260 
me-^uteric. 208 
tyniphanpiti?. 2C1 
mastitis, 856 
penionitis, 913 
«9lptnpti* 1303 
tciin'vnovntiS 170 
difFcrentiaf diacno<i-» 17S 
Burocal cxd-'ion m, 179 
thyroiditis 204 

thjrciidcctomy for, 204 
ulcers of toncuc. 750 
Tuberculiim Inipar, 274 
sellae nicmngioaia 330 
bypcTtwtoMs from, 330 


Tubular tymphaneitis 239 | 

IjTnphatjcs, 253 ' 

Tularemia, 73 
artiRavine In, 77 
agglutination test. 75 
angmal typo, 74 
. animal InocuKtion test tn 74 
j earTwri, 73 

i couvale'eent «enim in. 76 
hoshay tnlf^ermol te~t. 73 
glandular tvpe, 74 
incidence, 74 
ineubatmn period. 74 
mgesfive ivpe, 74 
fc«mfts in “4 
meuingitic tv-pe 74 
oculo^andu^ type. 74 
ousel, 74 

pneumonic tvpe. 74 
tiropbylaiK 7b 
vaeeine, 76 
Mipticcmic type. 74 
H*rum iberapy, 76 
epoetfic anti'ierum in. 76 
Sfulf* dmir* »n. 77 
te"t for. 75 
lyplimd typo 74 
ulecroitlandulftr type, 74 
Tumor aJ(n»«. 415 

argentaffin. o( gailtomte«tinal tract 
4'i3 

hram «snd. 772 
carcinoid. 391 
of appendix, 30> 
eerobeifor, apprniieh for. 337 
chromaffin. 301 
of adrenat oieduila, 308 
condition* to»eroMinti. 7M 
dcntoey*-tjc 782 

epieasific m pancreatic carciuonia 
1105 . 

epithelial. Iicniicn. 13S 
Kvnug. 517 

front^ folic, approach for. 33S 
(fnstric, clae-ufication. 972 
Biant cell. 510 

extra-ekeletal 517 
of hone, 547 
of }a*r, lieoign. 782 
sitM. 510 

Idomus WhSTJ.STS 
Ircatment 375 
Gran-iU. 1261 

intraoellar, defomiity of eella turcica 
in, 1494 

intravcfllrjcular, 5-J4 
involvinB nerve temimals 371 
inaxill-iry- '80 

imsod malignant, of oral cavity. 
.770 

01 «ali>Bry gland* /<0 
of adreiud oortc*. 307 
jnedoUa 303 
of bile duct*. 1142 
beniBU. 1141 
midignant. 1145 
of hinder, 1267 
chanirra ut fnalignancy, 1370 
rias*nficatjon 1267 
ending of JST3 
ntstoncal 1267 
ntalignmey, changeo za, 1272 
Tuulliphcity, I *71 
of blood w*sei« 200 
of Ivone, 610 518 

giant cell, roenteen findiag*. 1403 
malignant and lanign x-ray dif- 
ferentiation 1402 
sami'sJ rate* 555 

of brain, 333 See al-o Bmu* fu»Mvr 

of bre^t, 816 Sen ahsi Drtaxt, 
tumor* 

'•moltirfe atalk ** S19 
"singfe etalk,” 819 
of carotid body, in 
of eauda sspniia. 317, 35S 


Tumor of ecreWlopontine angle, tri- 
ypniina] neoraigia iMd, SiSereih- 
tiaticin, .179 
of ear. "Cl 
of duodenum. 99" 
primary (table), 997 
of csophagu* 918 
bcni!»n 91S 
tnah^anf. SIS 910 
of gaUbJadder, 1142 
of Eossonan ganglion, trigeminal 
neuralpa and, differentiation. 370 
of heart, 901 

of j'lands of Langerhans, 303 
of jasrs. 7S4 
of rtenbil origin, 7S4 
of kidney, 1261 
tnalignant 1261 
metatastic 1203 
roentgen finding* Ull 
of laryus benign 80'' 
malignant 805 
of lung and bronchi 870 
of lymph nod-'* 26‘» 

of media»tinuni *132 
of lyniphatic v-(**acl 202 
of medioftinal lymph nwdts 912 
ela«sifieatlon J12 
of m«!ia.‘tinun3 S09 
of mu«cle« 103 
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diseases, 1352 


in clironioptiobc pituitary aden- 
onia. 347 

IQ head injuries, 31S 
in hjdrocepWas, 42S 
V’ltaUiuni tube techme la vascular war 
injuries 159 

Vitamin A deficiency in urinary con- 
tent as cause of tcsieal calculi, 
1250 

C dcfieieno and «ound healing G 


Vcntriculostnm) , IVnndy « third for 
lijdrocepbalus 430 
V'crtiiifonii aiijwiidix, anatamj, 1019 


ro|lai>>e dcmtinn 4 19 
di'luontioos, 723 

fifth lumbar, eacralitation of traos- 
Ncrsc process 45^, 459 
inelinaiory donation, 4 19 
obli'iuc, 449 
tofMon, 449 

Vertebral liody, froeture* CIS 
late ehaages in, (i25 
iie<!ire-conipro«.»ion, technic of 
reduction 020 

without cord injury, 020, 023 
column, dislocations, G2 1 

fracture-dislocations, CIS, C2J 

021, 020 

fractures, 618 | 

nfter-carc, C21 I 

exercises in 023 , 

first aid and transportation in I 


K. blood coagulation and. 1131 
K in preopemtise and postoperatii e 
treatment of cliolecystibs, 1131 
K in prothrombin elotting after 
.cholcdochotomy, 1131. 1132 
K, role of, in intraeranml hemor- 
rhage of newborn 414 
K to pretent jTOstoperotne hemor- 
rhage. 1153 

V oral cords c ineer, $05, SOC 

Volar spur, flic 

V'olLmaon contracture. 193. 001 

follooing lower humcnit fracture, 


elcpliaiitia:>t:«. 1352 
cndonietriosia 1350 
ca?tration in. 1356 
esthioiuenc, 1354 
fibroma. 1350 
filanaaia, 1352 
fistula, 1358 
lienistoma, 1353 
hernia 1352 
hydradenoma 1350 
hypertrophic rtates, 1352 
infections, pyogenic. 235-t 
hjxiiiia, 13^ 
mammary tissue in. 1350 
melanoma malignant 135S 
metastatic le'ions, 1357 
momliaisLs, 1 VH 
mycoses 1354 
pruritus, 133& 
rodent ulcer. 1331 
sweat eland tumor. 1350 
sypliilw 1353 
tuberculosis. 1354 
tumor*, benign 1358 
maiignant. 1557 
vnncosities. 1358 
wounds, 1358 
V’ultcetomy, 1357 
Vulntis, atropiue, 1355 
leukoplabe, 1355 


banuTioek metliod in 021 
plaster jacket m, O-’l 
prognosis and results, SZ5 
reductnn, ihtiger cf cord in- 
jury in 019 
mcclianics of, 019 
tcclinie of 020 
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Lrctert>cj''tQOcosfomj !.»'> 

I reterogram* l'^*2 
I rcterop) elography 123f 
U reteropjeloneostom) 
stneture 1260 
I relcroiesirnl in'ufficienej r'^'i'icrB 
findings 1415 

Urethra anestlictixing in'* 
angioma 1361 
anomalies l'’2S 
canal supcrnmiierarj 1 
caruncle 1361 

change* m in prostatic hJT*’ 
^trophy 12''-1 
l>29 

di*chargp in prostatiti* 1'^® 

diierticula 1220 
Ppi*pa<iiA* 1229 
fistula in male 124 1 Pl6 
1 ypospadias 1229 - 

injunc* 1291 
male anatomy 1217 
ob-truefiona 1228 
congenital 122b , ,r 

prolap«i urethral carunelc “ 

ferentiation 1361 
pri>-tatic valie* 1220 
stricture 1293 
congenital 1223 1220 
inflatiimatory 1293 


urct«*i 



INDEX 


1545 


Urethra stnetutc prostatic liyper- 
teapii and ditTtrenuatiort 
IJ'VJ 

trauantJe 1^>03 
•uiiernumcrnry 122S 

conRpfiUaJ I-’iJ 

Lrcthrili* atitennr. hi male, 1211 
ccMiij lienlioji’ 12lo 
catlcUr liM 
gonorrlioal in timlo 121'> 
in a omen HOO 

Urelliroccle 1 121 132o 

UrethroRranis 1223 

Urethre graphy 1415 

liretliro<cr)py 1221 

UrclliTOtomy external in injuries ol 
urethra 1292 

IJ^llnrya^t)•^'ptlcs 1237, 123s 1211 
bladder, hernia lisfl 
i\oundii of mnnrmjiries 153 
diastase e rmtation in dmgnosia nf 
pancreatitis UG(J 
diseases roentgen findines 1413 
infections l,.31 
tuborculoMs 1213 
extri\a.atifin IJtij 
(rcuiiinry ui blaiWer infeelion 1244 
in cl»i ive ulw r I2.i,{ 
in renal tul crrulo'14 1241 
infertiQii ^>lIy^lcaloxanllnatlon 123ft 
Mtirree 1232 
lithia»i!i 12 >1 
output nminininme m «ulfonaniulr 
tmrapy 30 

tjcwtopcratne eompheations 29 
lufcrtions as 2 1 

Lrination diffmclt in Itcmitn lyimr 
tmply 12sj 

tit turlnnees, m proetatiti I27s 
in tumors of bladder 12~J 
(Vjetnp ratixe 14S1 
frtviuenf'y, 121') 
m rarcinoina of pro tnte 12^ l 
In wnttatir ahsee«« 127S 
hvpertrrphv I2s3 
in renal ififtecion {‘*33 
m^tuUrculueis of urinary tract 

m ureteral ttriclurc bumina 
iiitdication 1200 
m vcMCiil taleuli 1231 
pain or biirninu at 1220 
^hynoloey 13is 

Urine aniniint In relation ti nater 
intake 1472 
nliertwn lil'i 
fiiothoil 13-)^ 
exauiination 1.20 
jnronlinenre lilft 
paradoxical 12S3 
production 12ls 
putrefaction 1251 
risidual cau es 1240 
in prostatic hypertrophy 1234 
nitlidratvsl of 12ei7 
obstruction 1210 

retention following spinal injurip* 
3jo 

in carcinoma of prostate l2s‘) 
tn prostatie ah‘«;e« IJ"** , 

hypertrophy 12s3 v 

tnatnient l‘’sr 
in urethral stricture 12')! 
pf>- tojieriitivt 14S2 
eiippreasion pottorerativo 14bl 
1182 

Xft-oyenous route of infection of kid- 
ney 1232 

Urography 1411 
excretory 122$ 
intravenous 1223 1263 
retrogrado 1223 1226 

Urologie diagnosis 1219 
examination 1220 
minor 1221 
plan of study 1219 


Utenne disease* appendicitis and 
diifennttattoa 10.4 
1 rmorr) age 1328 
U(ero‘<ftlpiii{!Ugrspliy 1336 
Lteru-s abnomialuies congenital 
lA/O 

adenomyon a 1313 1330 
arruatus isro 

bicornis cum nidimento cornu al 
temp, ijro 
septu- 1310 
unicolbs 1 $G0 
bifotis 13C0 
carcuioma 1313 
chonointt 13 il 
duielph^ 13u0 
dill icx tncornis HGO 
fimoids 1307 See also Fihroift rf. 

n2mt« ' 

filn>inyom% 1307 
leKiniywicia 130" 
myoma 1307 See aUo Uyowx <J 
utrrm 

polyp* 1312 
rrobtp^ 1304 
operation* 1326 
retrcirrssion 1322 
retrodi placements 1322 
retroflexion 1322 
retroversion 13 »2 

in prcKnancy ovarian ey t and 
dilTerintiation 13 0 
sirroina Hlu 

septiLs duplex cum vasiDa septa 
13(0 

tumors 130" 
hemgn 1307 
iiialiffnanr 13 lS 
uiileorni* I3(>0 

trriclc pro'tatie anoftiolou* 1270 


oOO 

m iyiiiphcdeiiia iV 
typhoid in treatnu ni of throinl o> 
aoKiitis obliterans 221 
for vasospa-ni < f neuroeenu on 
gin 30n 

3agxf reflexes eaii«iiig death from 
small emboli 2 1 1 
lapna abneme I $59 
adenoinyonia 1340 I3o0 
ntre ta Acrimrc-d 1343 
eMomona 
chorioma 13'J 
chorionei itl elioma 1331 
cyst* 3349 
double 1359 
endometnoma 13o0 
fi tula 1361 
foreign b >dies in 13ol 
I ystcrectomy for utenne myoma 
1311 1312 

inflamn abon fsurjDcaU 1331 
Ucerations 1319 
matforniations 1319 
congenital ISoO 
lien groirth 13u0 
sarcoma 13e4) 
surgical lesKUDv, 134S 
trauniatic injuries I3lh 
(ulierculosis ISol 
Vaeinismtw 1351 

Hirst operation for 13 12 
lapmtis gonococcal mchildren 1303 
senile adhesive 1310 
1 aguv nerve unolretnesf in head m , 
juriex 320 

1 algal tendon transplantatioa for in 1 

£ lioniielitn 506 ' 

ih a treatment ta aneurysm 227 , 
3 alvc* of piostatic urell re 12*'J I 

'Valrulnr ineompi tenre in etioieg} of 
v-arico^e veins 226 227 I 


VanDcroerkep Tarl T CAnuen- 
itai Deformities Fart II 492 4 I $ 
Van Sly ke urea dearanco te«t 12'_2 
3 ance* of esophagus 918 
Ti cnt}.en findings 1490 
3 arieocclc 1228 
bilateral 12J8 
idjopatJue 12JS 
3 arieo'c Ij niphaties 2Gl 
ulceis 12" 220 

in lympliodemn 2 16 
loniophorc i« m .32 
treatment 232 
veins 1.0 226 
after treatment 234 
diagno IS 22& 
etiofoB> 220 
incidence 226 
percni'sicm tcRt 240 
Pertlies test 22J 
rupture of vanx III 211 
aapi enoasligniion high 232 23$ 
214 

surgical procedures 232 
tlronibop} lehitis in 227 231 
treatment 2$l 
injection 232 
palliative 211 
Trcudilenburg tc“t 228 
ulcers H74 

Unna paste boot m 231 
untreated courve 230 
valvular mcompetencc in 220 


tamor- 


Vanro ilies niareinal 
rioids 10)3 
of vulva 1355 
Vanx rupture 231 

m isricose vcinx 231 
sap) cnous femoral 1 ernia and thf 
fcrcntJfltion 1191 

\aTU« tendon transplantation for in 
pobonyihtis 506 
M deferens Bnuinalie* 1330 
3 s.«pular duoaso* jM.rip1ieral 217 
am) utatiuns in 222 
factor in gastric tilcur <IG3 
injuries of DxtTeiuitiea m war 15h 
therapeutic measures m 
loJ 

leiomynnia 209 
neurnsis 255 
uevu-s 136 207 
ofistriietion of intestine 1057 
occlusion peripheral 217 
treatment 210 

■vasiyvpasm vtuniibratiTiB 23^ 

tests for 210 

phenon ena of inDammalmn 1 
“ystem -07 

abnormalities congenital 207 
tissin. tumors .02 
wounds 210 

3'asoconstrictor drugs m treatment of 
ehoefc MC’ 

Vasodilatation gangrene prevrnfed 
by jn arterial h^tion 2{o 
in syphilitic endarteritis 219 
level 397 

peripheral in pul ating hem itoma 
217 

3 iLsodilator test* for vasospasm of 
iieurogcnie origin 397 
3 asogenic shock IIGI 
\aj>omotor Index 307 
\n.sopressin 1330 

Vasospasm complicating artenal oe 
elusion 219 
testa for 219 

of neurogenic oriinn diagnostic 
testa for, 3 17 
treatment 3 >8 

pain xn extremities secondary to 
402 

typhoid vaccine m 219 
V asovagnl collapse 140v 
' papilla carcinoma 997 
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Vacghan Hooer T • Acute Phleg- 
monous Oa-®tnti3, 952-953 ■ 

Torcign Bodies m Stomach, I 
951-052 

Gastnc Hemorrhage. 05^956 ' 
Gastric Wounds, 9^6-960 
\eau operation for cleft palate, 13^1 ^ 
Veins, transplantations as free graft® | 
1373 I 

\aricose. 22G 

Vcnerial disease, anorectal, 10S9 
lymphogranuloma. 269, iO&'J 
warts 1350 j 

Yene'cclion, 1-133 ' 

\cnocljM‘<. 1427 
Venous air cmljoltsm 240 
hemangioma 209 

hyperemia intcnuittent, in periph- 
eral xa-cular occlusion, 220 
insulRciency progressive, 226 
thronibu-®, 234 

Ventriclqfs) of brain, tumors, 345 
of Morgagni cancer bOG 
wound suturing, 699 
Ventricular fibrillation restoration of 
heart beat m 901 

stand-itill restoration of heart beat 

m. '100 

Ventriculography, 1404 
m brain tumor, ^4 
in head injune-i, 322 
la livdroecnhalus 420 
in ®ul>dur8l hematoma, 32C 
teeiinic 334 

Ventriculopuncture m otitis medu, 
767 

^ entriculavtamy, Dandy e third for 
hydroeephalui, 430 
Vermifonu appimdix anatom}. 1019 
See al-o Ahixnht 
3 erruca «cnilii 136 
3ertebrae See also Spire and Spincf 
coril 

coIlap->e deviation, 449 
cli'Ioentiofi' 723 

filth Vumhar, eacraliiatioQ of trans- 
verse proeo«s, 456, 459 
mclmatory deviation, 449 
ohlidue, iiO 
tor«ioD 449 

Vertebral body, fracture®, 618 
late changes us, 625 
wedfEe-comprcssion, technic of 
reduction 620 

wvthout Cord injury, 620 62.3 
column, dislocations 623 
fractiire-disfocations, dlSl €23. 

C24 626 
fractures, 618 
after-care, 021 
eiero«cs in, 623 
first aid and transportation in, 
561 

hammock method in 621 
plaster jacket in, 621 
prognosis and result®, 625 
reduction, danger of cord in- 
jury m 619 
mechanics of, 619 
technic of 620 
time, 619 

su«peBsion method (Davis) 
621 

treatment, emergenej', 619 
epiph>-«itis -445. 4SS 
osteocLondriti® 4^ 

Bil!po«turo in 445 
o®toochondroais 4^ 

3erumontanitu, 1276 
Vesical See also Bla/ider 
calculi multiple 1251 
Ve«icovagmal fistula, 1361 
postoperative care, 1363 
treatment 1362 
Ve®ieuleetomy, 1277 
Vesiculitis, Beroinal 1275, 1276 


- Vesiculotomy, 1277 

Vessels, lymphatic, function, 251 
, Vestibular nerve involvement m held 
injuries, 320 

% icarious menatniation. Sll 
Villous tumor of colon 1066, 1070 
Vincent's angina, 19, 749 
ulcers, 750 

Vinson, PorteII P . Cardiospasm 
(Achma-ua), %l-922 
\ inson-rtonimer syndrome, 917 I 
3 iscera, innervation of, 396 I 

sensory, 401 I 

VhccToi pam. alcohol miectums for, ' 
40t>.432 

direct transmission. 404 I 

referred 404 I 

■ sympathectomy for, 401 I 

wounds, 793 

\ ueeromotor activity, disordered 
sympatliectomy for, 406 I 

Visceroptosis mmposturc and, 415 j 
\ isual disturbances in brain tumor, I 
334 

f m chromophobe pituitary aden- 

oma 317 I 

t in head injuries. 3IS j 

in hydrocephalus, 42$ 

Vitalbuni lube techmem vascular war , 
mjunes. 15') I 

Vitamin A deficiency in urinary con I 
tent as enuac of vesical wcuh, I 
12,’iO 

C deficiency and wound besbng, C j 
. 100 I 

K, blood coagulation and 1131 j 
r K IQ preoperative and postoperative 
treatiucot of choleo -titis 1331 
K m prothrombin clotting after 
choledochotomy, 1131 1 132 
K, cole of. in ibtraeroniat hemor- 
l rhage of nenbom, 414 

K to prevent postoperative hemor- 
rhage 1153 

Vocal cord® cancer, SOS. SOO 

- \olar spur. 016 

X'olkmann eoatracture. 193, COl 

foUoaing lower humerus fracture, 
COl 

prercotMM) of. m fractures. 569 
treatment. 193 

Volvulus, differeotial diagnosi®. 1052 
r intestinal obstruction due to, 1051 
of cecum 1051, 10>3 
of sigmoid flevuic. 1031. lOiS 
of small intestine, 1011, 1012, 1051 
. tomitingaasymptomofduodeDaiim- 
tatioo. 9b6 

ezce^sire, and alkalosis, 1469 
m acute apjiendtcitis, 1023 
m brain abscess. 331 
tumor. 333 

m congenital hypertrophic pytonc 
stenosis, 949 
projectile 948 
m duodenal ulcer, 1000 
in bydrocepholus. 427 
in intestin^ obstruction, 1033 
in latuasusceptioB. 1054 
in pancreatitis, 1162 
in syphilis of stomach 9S4 
m urinary calculi, 1256 
projectile. 333 

Von Bechterew type of arthritis, 475 
Von Bebnng on effects of disiofect- 

Von Bab^er-Tumey operation in car 
^cinoma of stomach 077 
Von Recklioghausen’s di«ease. 372 
nerve sheath manifestations, 372 
of bone. 300, 538. 545, 546 
of skm. 13S 

Vulva, aefinonsyccrus, 1354 
anomahe* atrophic 1356 


Vulva, blastomycosis, 1354 
carcinoma, 1337 

Basset operation, Taussig modifi- 
cation 1357 
chancroid 1353 
chonoepithchoma 135S 
condjloma acusunatuin, 1353 
disease®, 1352 
elcphantia-is, 1352 
endometrio'18 1356 
castration in. 1350 
e«thiomene. 1354 
fibroma, 13o0 
filariasu, 1352 
fistula 135$ 
hematoma 135S 
hernia, 1352 
hydradenoiua, 1356 
hypertrophic states, 1332 
mfcetion®, p>ogcnic, 1354 
hpoma, 1350 
manimary tissue in, 135C 
melanoma malignant. \35$ 
metastatic lesions, 1^7 
moniliasis, 1 154 
ni} coses, 1354 
pruritu® 13?$ 
rodent ulcer, 1351 
sweat gland tumor, 1356 
sj-philw I3o3 
tubi-rculorH, 1354 
tuntow, berngiv 1356 
mabgnant. 1357 
vaneosities, I3i>S 
aouiids, 1338 
Vulvectomy, 1357 
% ulvius, atropine, 1355 
leukoplakic, 1355 


Wagoner. Geobgg Atraphu Ar- 
thriti® and Ih'pertrophic ArthnU® 
474-450 

Waldeycrring 207 

W alking cilipcr in fracturae of femoral 
nc^. 615. 646 
uons 685 
B5hler, 575 

rc-cducation in, alter fracture, 715 
Etimip, 6$5 
BShlcr, COl. 692 

Walteivs, C.4j»r WAtruAN, and 
Frieoeu.. Mobris "T Stricture of 
the Bile Ducts, lUO-ll'M 

Walton reduction m di-locations of 
spine. 72j 

Bnfton-Tajlor maaipufative reduc- 
tion of cervical fracturc-di-IoeatioD, 
623 

W ondenng spleen, 11S3 

Wancens-teen, Owes II .Actinomy- 
cosis, 61-69 

Intestinal Obstruction 1039- 
1058 

Wangensteen multiple stnee costcc- 
tomy for pulmonary lubcrculo-'is, 
$91 

suction apparatus, 1433 

War, care of beidly •wounded in. 1-17 
disposition to duty m bghtly 
wounded, 147 

facibties for surgical treatment m 
145 

fir»t-Bid measures in, 140 
gases, injunea due to 89 
injuries, bowel perforation in large, 
surpeal nianageraent, 

163 

small. 162 

immersion, foot in. 163 
of abdomen 162 
-when to operate m, 102 
of chest, 161 
of estremitics, 153 

vasciiltr, proecdures in. 159 
of head, 159 
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^V'ar injunw of Indncy, 163 
of liver, 1G3 

of peripliernl nerves, 169 
of rectum, 103 
of spleen, 163 
of imnaiy Ijfadder, J63 
open pneUDiotbora'c in, 162 
post-trautnatic einp>enia in. 162 
pressure pneuniotJiofaa in, 163 
sUock-hcworrliagfi syndrome in, 
163 

tlioraeotomy In. 162 
transportation in, 115 
types, 150 

pliascs of surgical management m, 
145 

reconditioning la, 147 
fchock m. 151 
treatment, 15l 

euTBerj'. fundamental problems of. 
14o I 

parados, 147 ' 

reconstructive, 147 I 

rep-iralJW. in 147 
traumn, fat embolism m, 152 
general effects of, 150 
Remorrliage in, inanaccment, loO 
retroperitoneal, 163 
shock ui ISl 

plasma in treatment, l.'l 
viofenee of, cncoanttred »n. 1 15 
iffoiuid*, causative agents of, 150 
craniocerebral 159 
initial operation for, 161 
from (lying missiles, 150 

regional distribution, loO 
infection in 152 
surface, with injury necrosis, 
152 

management. 153 
of neet, 7<)2 
operation in, imtial, 153 
sucking 162 
thoranc, 163 
trench foot, 161 
M’arfare. burne tn, 163 
causative agents of wound', in. 140 
flasj] bums in, due to ignition of 
gasolmo vapor, ICS 
trauma, pattera of, U'J 
wound oliock of, 151 
1\ arren operation for cleft palato, 135>5 
IS art, moist, of cen is, 1347 
senile. Ill 
eubungua] 5J3 
venereal, 1350 
Wafer balance, 1470 
escrelion, 1470 1471 
Io‘« m atool, 1471 
at operation 1470, 1471 
retiuiremenbs for surgical patients, 
1471. 1472 
sourees. 1470 
sterilization, 1420 
ATKINS Hatmontj E ' Rctrodis- 
placeinenta and Prolapse of the 
Uterus, etc , J322-1J2S 
ateon-Jones operation for infra- 
eap<ularfr3Ctureoffeinoralneck.051 
M eb fincers, correction, 1397 
\\ EBB, IloscOK C rrnctures of Tibia 
and I ibtila (Shafts and Upper 
tjids), 67.)-r)Sl 
Webb Sign, 1170 

1\ BUSTER. Jeboub P. Plastic Sur- 
fsry— Genera} Principles, 1364- 
11N2 

It ebstcr skin rollers, 1371 
1\ edgo-cotiiprei«if>ii fracture of ler- 
tebral bod> ■ reduction. 


WiEKB, Captain Carnes Aacptk; 
Surgical Technic, 1419-1426 


Weight loss In enremoma of colon, 
1076 

of rectiun. exce<oive, 1100 
of stomach, 075 
in gastric ulcer, 064 
m pancreatitis, llfij 
in syphilis of stomach, Qitt 
Wcir MitehiU s di^coae, 232 
IVcU leg trsctioB in fractures at base 
of temoTal neck, 640 
Wen. 133 

WerUiof disease, 1172 
IVUABTON, Lawhence R Felvic Li- 
fectionsin MomeU, 1300-1107 
lYliarton's duct, calculus in rcinovnl, 
778 

obstruction by enlisary calculus, 
778 

Wheal lutradennal 1149 
Wheeze, a^thniatoid, b(Kt 
fn csremnoia of lung 673 
WniPPi^, Alle-v O Son-Ulcerativc 
Lp«jon« of tlie Duod..nuin 
Whirlpool hatli in fractures, 716 
White Jaaies C Autonomic Nerv- 
ous &3'.tcni. 495-410 
White line of Hilton, 1084 
W lullow, 114 
mel-uiotie 110 

Wlutinan loctUod of reduction in 
fracture* of femor, 640 
operation for pobomyebba deform- 
ities 507 

procctlurc m fractures of femur, C6S 
spica in inuacap'mlar fractures of 
femur, 641, 612 

W ttocR. ItL'SEiA. M . and Sfiiaocc, 
Randall C Management of the 
burgical Diabetic Patient. 1456- 
1461 

W dkie procedure in closed method of 
rcduciiobof. 646 

It ilhs anstooucsi t} pes of back, 4 44 
Willy Meyer operation for malignant 
disease* of nmle breast, StO 
Wilms cnibryotna of kidney, 555 
mixed timivr, 1262 

WiLAOs, Philip D rroctures of 
Rones of 1 oot. 091-698 
Windlass Bp-imsh 562 
traction, emergency u«e, m frno- 
tiire* -M 

Window. Antrum, 760 
\\ in'low, foramen, hernia 1209 1210 
Wire traction in calcaneus fraeturrs, 
697 

IB fmcCdres of tibia and fibula, 
679. 6N0 

ID iiitrarap*ular fractures of 
femur. M9 650 
Wirsung. duet, 1145 
pancreatic. 1157 
W itcn’a milk, 812 
Witzel recoslomy, 1076 
cntcro'iomy. 1079 

W oife-Krau** «kln grafts, 1371, ISS'l 
WouAcK, Nathan A Islands of 
I ancerhuis, 303-306 
Wooam, pmorrheA m, 1300 
W oody tUymiditia, 2^ 

WotlaWari ‘"shell sbod.” in, 1 19 
Worm*, intestinal obstruction due to. 

lots 

Wounded lightly, nnd di*T»5ition to 
duty, 147 
treatmwit, 147 
wirgirAl care of. 145. 146 
Wounds, 98 
antitomn and, 109 
bartorlal eontauunaUcua of, 102 
Iwiyonet. 792 
blood simply tn. 98 
bullet. ISO . , 

Correl-DaVin treatment, la Worhl 
War 1, 49 
clamps in, 103 


Wounds, clean, Bourccsof coiuanuim- 
tion, 13 

clo^etl under tension 52 
without tension, 53 
dasure methods of, m North Afn- 
CAJi theater. 155 
coniplicAted IIH 

contaminated, d6brided or imnincd. 

52 

eulfouamides in. 52 
from hand of surgeon lo 
contu-^ 105 

craniocerebral, morlalily on battle- 
fir Jd 159 
cut throat 792 
dakinization of 109 III 
d,.liridement 52 (s3 
d^bni m >)!l 
draingge, 101 lOS 
foreign Ijodie*, in ‘l\ 
fri'-b rontamiimted ,l 
sulfonamides 1 1 
■‘aipinc of itrt 
from lioohy -traps 1,0 
granul itjjiR K*0 
treatment of I lo 
groring of stoin icii i ,‘i 
hcahns, biologii il f, tm 

fluid and elcepi'lvtit I i^c in 6 
priuciples of lO" 
boltonsiroidef m t 
vitAiiiins in C 
Cdeficimry i G 
hemo'tii'.H IWI 

m fracture* lirrt "nd ir umint 660 
m wnrfnre cau-JU'csfi ni-of 149 
ino-ed lot 
lulnted m lOJ UW 
anti^ptie m 4b 
rare of IOn 

m eoTujKiund frarinn* treat- 
ment 70-1 

f>rgmii>m> rultiinJ fi m 14 
penicillin in UkiU tie itiiient of, 50 
prevrntiofi 1 » 
prophy Iasi' ngaiii-i lO 
stAphylneocri m 14 
streptococci in 11 
war Burpeal m'UiaBittieot of, 155 
lacerated, lOo 
lymph secretion from 2Vl 
maaaRcinent, cl» motlm rspcutic, 
conclusion? regir luiR 51 
m war, rt irc? of. I ■•* 
nt^'uture t«hnic in l*>-t 
niiwiliofaeiol, m war 101 
necrosn m 9S 
of alslomon m war 102 
mortality rate m 102 
of alidominal wall '*11 
rf artenca, 210 
of Wadder. 1219 
of cho^t in war, 161 
of perforating 742 

of Iwad Inwnr. 150 

of heart. Bon-pc'icirating S'>S 

ptlietruting, 650 h'Jb 
cardiorrliaphy iii 851 
of kidney m war, ICO 
of larynx SOO 
of liter, JlOi 
inwnr, 163 

of lyniphafii' ve**els, 251 
of neck. 7yl 
am'sllicsia in 791 
treatment 793 
visceral. 7u3 
of psncrcA' 1159 
of scalp 739 
of skin 
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